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Abstract
One the main aspects we emphasize to our students is the way a system engineer
must look at the world, in a general and integral view as well as the simplest one.
The closer clearer and simple way a model represent the reality, the better. In
order to follow this, the model showed here lies into this category: It´s one in which
every organization is represented by a set of financial ratios, those selected by the
Mexican Stock Exchange(MSE), and the model must give assign to each ratio a
dimension forming a space having as many dimensions as ratios are considered,
Therefore every organization is represented by a vector in this space, having as
coordinates its corresponding financial ratios. Therefore analized a thirteen year
time series, 34 enterprises and 15 financial ratios were used to evaluate the
competitiveness behavior of the Mexican commerce sector. Some interesting
results can be seen in the final chart presenting its competitive position along this
period. The tendency among is shown for those who have had a bad behavior in
the period and are ready to board off from the Mexican Stock Exchange from which
all data were collected. One possible implication would be its possible potential
break down in a close future. A brief explanation of the technique is given
emphasizing the treatment given to the original data set in order to be comparable,
aspects such as: a) All ratios must point at the same direction; b) An increase in
the competitiveness measure must be the result of an increase in its ratios, c) all
ratios must be normalized and d) an ideal company must be generator in this
space. The competitiveness was the result of evaluating its distances from the
ideal company, the closer to the ideal the better or a more competitive enterprise.
This technique has been used in a university evaluating its performance and
competitiveness among other schools.
Keywords’ Financial ratios, competitiveness, minimum distance model.
JUSTIFICATION AND ANTECEDENTS
At the present time the Mexican competitiveness is alarming in a world-wide level,
according to the Global Index of Competitiveness (GIC) the International Institute
Management for Development (IIMD), between 1999 and 2002 the country
happened to fall from the place 35 to 41. Whereas in agreement with the Index of
Growth of the Competitiveness of World Economic Forum (WEF), the fall was of 14
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places, from position 31 to the 45 in the same period. Without doubt Mexico
requires a change in its competitiveness strategy and is precise to identify the
symptoms that are the origin to this lack of global competitiveness performance.
As a result of previous lack of competitiveness in our country a great amount of
companies have a serious risk of disappearing or being absorbed by other
business men. The problem that challenges the industrialists is not only to
evaluate its company against its competitors better sort, in other words, it is
required to measure the global competitiveness of the companies of the sector to
whom it belongs, but on the basis of the results that are obtained give the answers
to the situation that displays the company and allows it to innovate, to create and to
improve to be a leader among its competitors. For this reason, among others, it is
important to know the degree of competitiveness of the company.
Chart 1. Relación de las razones financieras con respecto a la competitividad.
KEY

FINANCIAL RATIO
KEY

COMPETITIVE
INFLUENCE
Yield

R1
R2
R3
R4

Yield on sales
Yield on investments
A greater value increases
Yield on assets
the competitiveness
Cash yield on utility of the previous
balance account
Activity

AC1
AC2

Total assets rotation
Inventory rotation

AC3

Payment days

A greater value increases
the competitiveness
A greater value decreases
the competitiveness
Debt

AP1
AP2
AP3
L1
L2
L3
F1
F2

Debt ratio
Total debt to equity.
Foreign currency debt to total debt
liquidity
Cash flow ratio
Test liquidity ratio
Cash flow assets on total passive debt
Cash
Wet utility cash flow on net sales.
Cash flow from capital work on net sales.

A greater value decreases
the competitiveness

A greater value increases
the competitiveness
A greater value increases
the competitiveness

In this work, It will be considered the competitiveness as the key factor for
enterprise success, its requirements, characteristics, finally an example will be
analyzed where the financial performance of 34 international commerce companies
were evaluated using 15 financial ratios or competitiveness indicators.
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Concept of competitiveness.
The term competitiveness is very used among enterprises, politicians and
socioeconomic researchers. The competitiveness has incidence in the form of
raising and developing any businesses initiative and it´s gaining importance in
relation to the company’s behavior.
Competitiveness: It is the capacity of an public or private organization, profitable or
not, to maintain systematically comparative advantages over competitors and
allows to reach, maintain and improve a certain privilege position in its
socioeconomic environment. The measurable parameters of competitiveness in a
company are: Quality, ability, resources, knowledge, attributes, etc., that the
company has and are superior to those of their competitors.
The use of these concepts suppose a continuous focus towards the environment
and either for a strategic attitude by the big or small companies, in those of recent
creation or the mature ones, and in general to any class of organization.
Why competitiveness?
In order to answer this question it is necessary to know what the main economic
objective of a country is. If is to produce an increase of standard life style for its
citizens, then the notion of " financial competitiveness " is not translated directly
into prosperity for people. The prosperity depends on the effectiveness on now the
resources of a nation are used to generate a better lifestyle for its society.
The industry in Mexico.
Industrialization in Mexico is a consequence derivated from circumstances that
happened as a result of the impact of World War II in the North American economy
and also by the Neo Liberal economic policies causing a militarized economy and a
drastic reduction in the supply of industrial goods; at present time, Mexico has just
decided to start its industrialization stage formally. The justification for this
industrialization process has two purposes: a) First the production of goods with
greater added value, places the economys in a less vulnerable position in relation
to the productive countries of raw materials, whose prices are unstable and with a
tendency to reduce prices, b) second, in the commercial exchange activities, the
export of industrial goods contributes positively in the balance of payments.
The recent results of the participation of the industry on the Gross Domestic
Product for the last 18 years show a stable behavior, which has fluctuated between
23% and 26% increasing their participation at the end of the period. It occupies a
similar proportion of manual labor, between 22% and 25% from the total. In the
interior of the industry, noticeable symmetries exists in the employment behaviors
of the manufacturing sector, that represents 70% of the industrial GDP, generates
only half of the occupied personnel in the sector; however, the construction sector,
3
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with a participation of 15% in the industrial GDP, provides more of 40% of the used
jobs. This asymmetry in the employment generation obeys to the commercial
opening with USA and Canada, from this, the manufacturing sector has had to
increase its competitiveness using saving ways of advanced technology production
instead of human labor.
One the possible ways to measure and to evaluate the monetary operation of the
company and the effectiveness of its managers is by the procedure of means of
the financial ratios that throughout this project will be used like synonymous of the
terms : attribute or indicator.
These ratios must have the following basic characteristics:
•
•
•
•
•
•

To have all vital financial aspects of the performance of the company.
The indicators must be independent in order to not duplicate information.
They must of be complete, they does not lack any vital behavior.
Easy and susceptible to evaluate.
Evaluation of the indicators exists periodically.
Indicators like quality, personnel performance, etc., will not be considered in
this project, since this information is, in the general case, not available.

Financial ratios according to the Mexican Stock Exchange(MSE).
The financial ratios for this project were obtained from the MSE, they are 15,
classified in: Yield, Activity, Leverage, Liquidity and Cash Flow. In the following
chart these indicators are shown as well as their behavior compared to
competitiveness.
Model of minimum distance
The model of “minimum distance” is a simple method used to solve many decision
problems and serves as fundament for others, it can be complemented with the
Analytical Hierarchy Process method which determines the weight and value
associated to each one of the financial ratios and evaluate the competitiveness in
relation to a weighted distance. In this project all the ratios have the same relative
relevance. In order to introduce the idea of the model char number 1 shows a
company characterized by N financial ratios, even though a marginal vision of the
behavior is not obtained.
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Figure 3. Characterization of three companies by means of N
ratios.
The owner of the company has in this char a general view of the behavior of the
company but not the answer to the question: what is the competitiveness of the
company as a whole?. In other words, there exist an added measure that
conjugates all this ratios in only one which represents its global performance?.
Figure 2 shows several companies characterized by the same set of ratios; as it
can be seen, the problem now is more complicated because the large number of
enterprises and the ratios considered in the analysis. The question about its
competitiveness or general behavior is not clear at all. In order to give a natural
solution, one supported on the creativity and simplicity instead of mathematical
complexity, considered first the hypothetical case of two companies and one single
ratio (figure 3) in this the question about dominion or competitiveness of a
company is quite clear: "The most competitive is that company having the
greatest financial ratio ".
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Then two ratios were considered (figure 4), in this case is not evident which
company is more competitive than the other, because whereas the company A has
greater yield company B has a greater productivity. Although the visualization of
the company as the dimension of the space is increased remains clear, but it
doesn´t answer the question about the competitiveness among them; conceptually
a company continues being a vector started on the origin and has its end at a point
given by their financial values. The competitiveness problem was solved when it
was placed in this space an ideal company; that is, one that outsize or dominate
any other in the sample in every ratio; one which cannot be overwhelmed or
dominated by any other, figure 5 shows how the answer to competitiveness
problem became a trivial one: "Which is the most competitive company?"
Answer: " The nearest to the ideal!", in the same form, the one having the worse
performance is the furthest from the ideal, and so on for all the other companies;
that is, the distance to the ideal company became the sumatorized measurement
that conjugates all the financial ratios in a single value grouping all the criterions
considered to evaluate the competitiveness problem. This solution generate a ratio
scale in which the competitive analysis can be carried out, one in which there is a
semblance between the distance and its competitiveness performance. Therefore
what it has isn’t only a priorized amount of them, but a result that shows how its
relative position in relation to their performance in a scale ratio and the effort they
have to carry out to reach any one of the others.
A

B
1

2

¿What is the enterprise having
greater competitiveness

3

PRODUCTIVITY

company A
company B

Figura 4. Competitiviness betwen two companies and one attribute.
The question now turns out to: How can we easily generate the ideal
company? . Initially, a hypothetical company was used by assigning to the ratio
the maximum value in a scale from 0 to 10; this meants that the ideal company has
the best ratios of the sample: X* = ( 10, 10, …,10), but this was unfeasible and
unrealistic; later we saw a better and easier way to generate the ideal, one using
real values, feasible and easy to generate, it was done from the chart of ratio
values (figure 5) in which companies appear as rows and ratios by columns; there,
an additional row X* was added for the ideal company and the best or larger values
in every column were assigned to it. Therefore no other company dominates or
has a better behavior than X* , at most, it can equal it.
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EARNING

3

EARNING:
A = 2.5 ; B = 1.9
A
B

2

¿What is the enterprise having
greater competitiveness

1

PRODUCTIVITY

2

1

Figure 4. Company competitiveness considering one single ratio
EARNING

3

Ideal
company
X*
A

2

B

1

1

¿What is the company
having greater
COMPETITIVINESS?
competitiveness PRODUCTIVITY
2

Figura 6. competitiveness using a two ratio space.
This was the solution to the problem using a simple but acceptable model not only
for the problem of the enterprise competitiveness but also for many other kind of
problems, such as the medical diagnosis in which every disease is characterized
by their attributes (signs and symptoms) and they define the space, therefore each
patient can be considered as vector in this space which takes us to. The answer of:
" What disease has the patient?, it is answered by: " The one nearest to the
vector of the patient!(Chart 2).
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Chart 2. Ratio financial values and ideal company
formation.
EARNING RATIOS
No. COMPANY
R1
R2
R3
R4
1
ALMACO
9.98 23.54 9.22 40.66
2
ALSEA
4.29 10.57 6.85 29.96
3
BEVIDES
1.69
8.17
3.53
0.21
4
COFAR
2.22 15.,25 4.57 32.95
5
COLLADO
6.90 24.69 8.73 32.95
6
COMERCI
2.98
7.94
4.04 14.46
32 GSANBOR 2.22 15.25 4.57 32.95
33
GSYR
2.22 15.25 4.57 32.95
34
SEARS
2,22 15.25 4.57 32.95
35
X*
9.98 24.69 9.22 40.66
Treatment of data for the calculation of the commerce competitiveness
sector
In this article a period from 1991 to 2003, 34 companies and 15 ratios were
considered in the process. The generic concept of competitiveness would be the
proportion of market that the company cover in relation to its competitors. An
integral evaluation of the competitiveness between a set of companies would imply
the analysis of the following aspects:
1. Organization
2. Human resources
3. Productive process
4. Commercialization
5. Finances
6. Technology
7. Information systems
8. Products and services
Unfortunately this information is not usually available and this was the reason to
consider only financial ratios. To evaluate the competitiveness it is necessary to
adapt the information, so the concept is not turned aside from the original one
according the following algorithm:
1. Ratios decrease the competitiveness value. Select all the ratios whose
values decrease the competitiveness of company when they raise, such as
the debt ratio; in such a cases the reciprocal value is used instead, as it
happens with the financial ratios AC3, AP1, AP2 and AP3; instead of taking
the original attribute the program takes its inverse. Thus, all the attributes
are aligned to the same direction; if the ratio raises then the competitiveness
of the company must improve , and if it decreases, the competitiveness
reduces its value, and this must be true for every ratio.
8
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2. Construction of the ideal vector. Take the maximum value for each ratio in
the selected data of the company, and assign it to the ideal X*. Thus, there
will be no company having a better financial position than X* since this has
the greatest financial ratios of the analyzed set.
3. Normalize to the maximum value of the ratio. Each vector of attributes must
be normalized to its maximum; which means, it´s divided by the greatest
value. This is made in order to not to affect competiviness by the natural
value in which the attribute is calculated; for example the productivities
taking small values, between 0.4 and 1.5 for instance, while profitness
might takes on values greater than 400, therefore a small variation on the
great ones erase a full variation on the small ones, even when this might be
more important, therefore the ideal is a company whose values are all 1: X*
= (1,1,…,1).
4. Distance to the ideal. Now the distance from each company to the ideal X*
is evaluated considering every row or company from the table as a vector,
the distance will be the added measurement that provides the performance
or competitiveness of the company, the value we are looking for.
3. Normalization of distances to the maximum. For better understanding. Even
though is not necessary, and it was not made in this project, it´s the
following: Once computed the distance from each company to the ideal, is
necessary a simple transformation in order to generate a value which
grows when the competitiveness grows, that is not actually the case,
because the company’s behavior is better as long as its distance from the
ideal is smaller. To visualize better this characteristic it will be necessary to
make the following transformation: 1. Divide the distances between the
maximum value( the wost company’s distance),and 2. Standardize in the
form: New Distance = (1 – Actual distance ) * 100.
Results of the commerce sector competitiveness
Chart 3 shows the final results obtained from the model of minimum distance to the
ideal, the technique was supported by a computer program made on Visual Basic
that display not only the original data but, the distances to the ideal or
competitiveness and the way every ratio contribute to this aspect evaluating the
correlation between the distance vector and every ratio vector (every column of
chart 2)
Chart 3 shows the enterprise performance in every year of the period as well as
the global one, considering this as the average of the distances in years quoted on
the MSE, it is in fact the most important result since it gives a global view of the
competitiveness along the period; uses for this results could be varied, like
knowing how to make investments or what actions to take if the position is very
disadvantageous or far away from the ideal.
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Table 3. Mexican commerce Competitive position in 2003.
No.
(1)
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34

ENTERPRISE
(2)

Normalizad
Competitive Distance to
competitiveness
position (3) the ideal (4)
*
(5)

WALMEX

1

2,3975

17,103

ALSEA

2

2,4757

14,397

DATACAPITAL

3

2,4966

13,676

BEVIDES

4

2,5080

13,281

FRAGUA

5

2,5397

12,186

SORIANA

6

2,6026

10,012

LIVEPOL

7

2,6300

9,061

SAB

8

2,6312

9,021

ALMACO

2,6371

8,816

NADRO

9
10

2,6482

8,433

EDOARDO

11

2,6590

8,059

ELEKTRA

12

2,7017

6,582

COMERCI

13

2,7045

6,486

GMARTI

14

2,7174

6,039

GPH

15

2,7260

5,743

GPQ

16

2,7406

5,238

GCORVI

17

2,7432

5,147

GIGANTE

18

2,7443

5,111

COLLADO

19

2,7909

3,499

DERMET

20

2,8303

2,136

GOMO

21

2,8498

1,463

ECE

22

2,8628

1,013

MADISA

23

2,8921

0,000

COFAR

2,6939

6,853

ACERLA

2,6939

6,853

ATY

2,6939

6,853

CIFRA

2,6939

6,853

DATAFLX

2,6939

6,853

DUTY

2,6939

6,853

FERIONI

2,6939

6,853

FOTOLUZ

2,6939

6,853

GSANBOR

2,6939

6,853

GSYR

2,6939

6,853

SEARS

2,6939

6,853
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The table indicates that the companies ranked on the top three of global
competitiveness during the period are: WALMEX with an average distance of
2.3975; ALSEA with 2.4757, and DATACAPITAL with 2.4966 each. The companies
that are in competitive places 21, 22 and 23 are: ECE with a value of 2.8628,
FOTOLUX with a value of 2.8921 and COFAR with a average value of 2.6939
respectively.
Figure 7 shows the historical graphical competitiveness performance for the
companies: WALMEX, ALSEA and DATACAPITAL.
Chart 4 shows the historical behavior of the three companies that were ranked top
3 and last 3 of global competitiveness of the sector. FERIONI occupies the first
place of competitiveness but disappearing from the MSE in 1999. WALMEX the
second, this company’s performance shows in 2002 its worst competitive position
in places 6. Among the last places is ALSEA its worst position in 2002. The
FOTOLUZ and DUTY behavior were disappearing in 1999 and 1998 each.
COMPETITIVIDAD DEL SECTOR COMERCIO EN MÉXICO SEGÚN LA BMV EN EL AÑO 2003.
250

200

Posición competitiva

150

100

50

0

-50

-100

AC2
(Veces)

AC3
(Días)

AP1 (%) AP2 (%)

AP3 (%) L1 (Veces)

L2
(Veces)

L3
F2
F1 (Veces)
(Veces)
(Veces)

R1 (%)

R2 (%)

R3 (%)

R4 (%)

AC1 (%)

1. WALMEX

4,53

13,03

8,31

32,63

1,84

8,9

2

36,2

0,57

7,33

1,33

0,75

1,04

6,16

1,3

2. ALSEA

4,29

10,57

6,85

29,96

1,6

11,07

13

30,25

0,43

12,18

1,4

1,12

1,02

10,95

-4,44

3. DATACAPITAL

-70,06

-32,74

-25,55

32,95

0,36

28,49

35,75

21,97

0,28

39,58

4,68

4,66

2,9

18,74

-35,12

IDEAL

76,53

216,71

59,79

226,76

3,48

28,49

2,00

21,15

0,27

0,05

4,68

4,66

2,90

88,08

30,62

Razones financieras

Figure 7. Competitiveness performance in 2003 of: WALMEX, ALSEA and
DATACAPITAL
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FOTOLUZ
DUTY
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2,00
3,00
3,88
5,10

1
5

1
3

1
3

6
2

2

16

5

5
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17,50
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19,33
19,75
20,14
20,63
21,80
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5
8
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2

Global
comp.

Chart 4. Historical behavior of the competitiveness in Mexico; the table shows
its competitive position

15
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17
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4
16
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20
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22
23

Chart 5 shows global values of competitiveness for all the sector. The most
competitive company on the period was FERIONI. displaying the best results, with
an average of 1.0, a standard deviation of 0, but it disappeared from the MSE in
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year 1999. The company on the last position was DUTY with an average value of
23,67, and a standard deviation of 2.31. The organization who showed the
greatest risk was SEARS with a standard deviation of 10.44.
Chart 5. Global competitiveness of the commerce sector.
Position
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34

COMPANY
FERIONI
WALMEX
ALSEA
CIFRA
COFAR
DATACAPITAL
EDOARDO
NADRO
SAB
SORIANA
FRAGUA
ALMACO
ATY
GPH
LIVEPOL
GCORVI
GIGANTE
GMARTI
COMERCI
GSANBOR
SEARS
BEVIDES
GPQ
ELEKTRA
DERMET
GOMO
ACERLA
COLLADO
GSYR
ECE
MADISA
DATAFLX
FOTOLUZ
DUTY

Mean

Standard
deviation

1,00
2,00
3,00
3,88
5,10
5,20
7,44
7,54
7,60
7,85
8,00
8,15
8,33
8,85
10,38
10,67
12,50
13,00
13,15
14,67
15,25
15,27
16,11
17,33
17,50
18,71
19,33
19,75
20,14
20,63
21,80
22,00
23,20
23,67

0,00
2,24
1,22
1,81
4,23
7,19
3,05
2,93
3,21
3,05
4,80
4,32
2,16
5,79
6,01
4,36
4,12
4,36
3,48
5,39
10,44
5,71
4,91
7,33
5,21
4,27
8,33
1,16
7,63
6,48
3,01
1,73
8,64
2,31

The impact of ratios in the competitiveness is obtained by its mean of the
correlation existing between the distance vector and the vector of financial ratios;
this information reveal which ratios or attributes contributes more to the global
enviroment for the company and which decrease the competitiveness, as seen in
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Chart 6. The ratios showing a negative impact on the competitiveness are
AC3,AP1,AP2 and AP3.
Chart 6. Hystorical correlation of the commerce group.

-0,56
-0,73
-0,60
-0,53
-0,22
-0,31
-0,43

-0,68
-0,82
-0,76
-0,71
-0,48
-0,34
-0,56

F2

-0,56 0,51
-0,57 0,60
-0,50 0,44
-0,54 -0,49
-0,61 0,08
-0,23 -0,28
-0,48 0,48

SUMMARY
This article tries to show how simple models, based on simple concepts, can solve
important problems in our society, in particular, in this example, it provide the
fundaments to evaluate the commerce competitiveness in México. The main idea
here is to generate a space having as many dimensions as independent financial
ratios are designed to describe the competitiveness of this kind of companies. In
this space every company is represented by a vector going from the origin to a
point given by its corresponding financial ratios; in the same space an ideal
company is generated easily by assigning it the best values in every ratio. The
most important question posed in this analysis was about which of of the
enterprises was the most competitive considering a characterization of 15 ratios for
each 34 companies consider for the set. The answer at the beginning was difficult
and full of variables, but once the space and the ideal company were designed the
best, the answer became too simple: “The one closest to the ideal company”.
Same things happened for the worse, which happens to be the father to than the
ideal. Therefore the method doesn’t only provides a priorized among the
companies, but establishes a ratio scale in which the distance represents the real
situation of each one and the efforts they have to do to reach every position in the
hierarchy. An extend of the application of the method is mentioned to the medical
diagnostic case, in which illnesses as well as disease people is represented as
vectors in the same space. The most likely illness a person has corresponded to
the nearest illness to him.
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APPENDIX
No.

Pseudo name COMPANY’S NAME

1
2
3
4
5

ALMACO
ALSEA
BEVIDES
COFAR
COLLADO

6

COMERCI

7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34

DATAFLX
DERMET
ECE
EDOARDO
ELEKTRA
FRAGUA
GCORVI
GIGANTE
GMARTI
GOMO
GPH
GPQ
LIVEPOL
MADISA
NADRO
SAB
SORIANA
WALMEX
ACERLA
ATY
CIFRA
DATAFLX
DUTY
FERIONI
FOTOLUZ
GSANBOR
GSYR
SEARS

COPPEL, S.A. DE C.V.
ALSEA, S.A. DE C.V.
FAR-BEN, S.A. DE C.V.
CONTROLADORA DE FARMACIAS, S.A. DE C.V.
G COLLADO, S.A. DE C.V.
CONTROLADORA COMERCIAL MEXICANA, S.A. DE
C.V
GRUPO DATAFLUX, S.A. DE C.V.
DERMET DE MÉXICO, S.A. DE C.V.
ECE, S.A. DE C.V.
EDUARDOS MARTIN, S.A. DE C.V.
GRUPO ELEKTRA, S.A. DE C.V.
CORPORATIVO FRAGUA, S.A. DE C.V.
GRUPO CORVI, S.A DE C.V.
GRUPO GIGANTE, S.A. DE C.V.
GRUPO MARTI, S.A. DE C.V.
GRUPO COMERCIAL GOMO, S.A. DE C.V.
GRUPO PALACIO DE HIERRO, S.A. DE C.V.
GRUPO PROVE-QUIM, S.A. DE C.V.
EL PUERTO DE LIVERPOOL, S.A DE C.V.
MAQUINARIA DIESEL, S.A. DE C.V.
NADRO, S.A DE C.V.
GRUPO CASA SABA, S.A. DE C.V.
ORGANIZACIÓN SORIANA, S.A. DE C.V.
WAL-MART DE MEXICO, S.A. DE C.V.
ACER COMPUTEC LATINO AMERICA, S.A. DE C.V.
GRUPO CASA AUTREY, S.A. DE C.V.
CIFRA, S.A. DE C.V.
DATACAPITAL, S.A. DE C.V.
LATINOAMERICANA DUTY FREE, S.A. DE C.V.
FERRIONI. S.A. DE C.V.
FOTOLUZ CORPORACIÓN S.A. DE C.V.
GRUPO SANBORNS, S.A. DE C.V.
GRUPO SYR, S.A. DE C.V.
SEARS ROEBUCK DE MEXICO, S.A. DE C.V.
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ABSTRACT
The systemic focus shows that all organization is a system formed by two subsystems that
are influenced and complemented mutually: the technical system and the social system. The
technical system includes the resources, the physical components, the methods and the
administration techniques. The social system includes the people, understanding all of the
manifestations of the individuals' behavior and of the groups in the organization
(Maximiano, 2002). According to Espejo et alli (1996), as systems, the organizations vary
in complexity terms, could present different states or behaviors, and for us to turn her
effective, the organizations need to maintain their viability, in other words, they should be
capable to solve problems known or unexpected and of adapting to the changes imposed by
the external atmosphere. However, in practice, a lot of companies don't get to detect their
problems with clarity, nor to adapt quickly to the changes. In that context, Soft Systems
Methodology (SSM) appears as methodology of application of the concepts of systems to
solve real organizational problems (Martinelli, 2002). This work has as objective shows the
effectiveness and versatility of SSM as tool to solve problems related to the business
administration. For that it presents the use of SSM to solve unmotivation problems of the
employees' of a small consultancy company. As main result is the identification of the
advantages and disadvantages of the use of SSM in the resolution of problems related to the
human management.
Keywords: Soft Systems Methodology (SSM), human management, business
administration
Sig: Human Systems Inquiry
INTRODUCTION
Actually the creation of a sustainable competitive advantage is ruled by the capacity of the
organization in identifying, to explore and to cultivate their essential competences. To be
essential, a competence should be capable to give to the company significant differentiation
capacity in relation to the competitors, to offer benefits valued by the customers, to be
difficult to imitate and to provide access the a variety of markets (Prahalad and Hamel,
1990).
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The essential competences drive the collective learning of the organization, going a lot
besides the definition of the portfólio of businesses (Prahalad and Hamel, 1990): they
involve the capacity to coordinate several production abilities and of integrating multiple
technological currents (Hipólito, 2001), as well as the commercialization capacity and
distribution of the company (Prahalad and Hamel, 1990).
The construction of an essential competence begins with the establishment of the vision of
future of the organization, it permeates the definition of the strategies of the company and it
finishes with the design of an organizational architecture that it makes possible the correct
allocation of resources, the strengthening of the culture of the company, the sharing of
knowledge and the development of the capacity of change of the organization (Prahalad
and Hamel, 1990).
Inside of that context, the administration of human resources wins prominence because
through its the company gets to build the organizational critical capacities, to reinforce the
employee's satisfaction and to improve the customers' satisfaction and shareholders; aspects
those base for the construction of the essential competences (Yeung and Berman,1997).
For that, firstly, the practices of RH should be defined as drivers-key in the construction of
the organizational capacities, emphasizing the employee's satisfaction and the customer's
satisfaction. In a second moment, the organizational capacities become drivers-key for
implementation of the strategy of the business, influencing the customer's satisfaction and
contributing to the shareholder's satisfaction (Yeung and Berman,1997).
Among the several aspects that involve the strategic administration of RH, the motivation
always a critical subject was considered for the organizational efficiency and, before the
pressures of competitive environment, it is winning space larger and it affects the capacity
of survival of the company directly (Gil, 2001).
The motivation system needs to be compatible with the development of the essential
competences of the organization. For that he should assist to the employees' needs and to
reward attitudes to be going to the encounter of the reach of the strategic objectives and of
the organizational values (you Horn, 2000).
In agreement with a research accomplished by the Revista Exame (2004), the elect
companies as the best Brazilian companies for to work reached a medium profitability of
17,2% on the patrimony, while in the same analyzed period, the medium profitability of the
500 larger companies of the country was 12,4%. Researches accomplished recently in the
United States and in England they are going in the same direction. In a six year-old
spectrum, the performance of the actions of the best American companies to work was five
times better than the one of the 500 companies quoted by the Standard index & Poors
(Reviewed Exam 2004).
In practice, a lot of companies have been investing strategically in their employees'
motivation to increase its competitiveness and to promote its growth and profitability, could
mention as example companies as Todeschini, Promon and Redecard (Revista Exame,
2004). However, a lot of organizations have been having difficulty in aligning the discourse
to the practice, in other words, to create motivacional systems indeed capable to do with
that their employees if they commit with the future of the company.
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However, in practice, a lot of companies don't get to detect their problems with clarity, nor
to adapt quickly to the changes of the atmosphere. In that context, Soft Systems
Methodology (SSM) appears as methodology of application of the concepts of systems to
solve real organizational problems (Martinelli, 2002).
Leaving of the premise that the practices of human resources make difference in the
performance of the business, this work has as objective shows the effectiveness and
versatility of SSM as tool of aid in the construction of motivation systems effective.
MOTIVATION SYSTEMS
Motivation corresponds to the causes that take a person to modify her behavior. In the
administration, the word motivation is used to demonstrate the high degree of a person's
disposition to accomplish a task or I accomplished an objective. And it is for that that the
study of that theme wakes up so much interest, as in the academic middle as in the business
way (Maximiano, 2002).
The study of the motivation follows two lines (Maximiano, 2002):
· process theories: they explain how the motivation works; and
· content theories: they try to identify the factors that motivate the people.
The construction of a system of effective motivation requests the understanding of those
two slopes.
The main process theories are synthesized in the Table 1.
Table 1. Theories of Process Adapted: Maximiano (2002)
THEORIES OF PROCESS
Theory
Description
Model of the
Explains that the whole behavior is motivated by some incentive
Behavior
type, that can be internal (relative to the own individual) or I express
(related to the environment)
Theory of the Proposes that the people make an effort to reach results or rewards
expectation
and that they avoid the undesirable results. Like this the effort for
the reach of the objective depends on the given reward, in other
words, of the value attributed to the result.
Behaviorism
The behavior is reinforced by their own consequences, denominated
reinforcements. I reinforce positive they are incentives or rewards
that produce satisfaction and they make the behavior to repeat. I
reinforce negative are punishments that do with that the behavior is
avoided.
Theory of the The rewards should be proportional to the effort and same for all
Equality
members of the organization.
The main content theories are synthesized in the Table 2.
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Table 2. Theories of ContentAdapted: Marras (2000)
THEORIES OF CONTENT
Theory
Description
Theory of the The people are motivated by the human needs, the more fort is the
Needs
most intense need is the motivation.
Hierarchy of
The human needs are disposed in a hierarchy, becoming separated in
Maslow
five groups: physiologic, safety, socialization, esteems and selfrealization
Theories of the 2 The motivation results of two groups of fatores:
Factors
· motivacional or intrinsic factors: related to the content of the
work, standing out as example nature of the task, responsibility,
growth, challenge, prestige, recognize
· hygienic or extrinsic factors: related to the work atmosphere,
standing out as example style of supervision of the boss, personal
relationships with the work friends, wage, physical atmosphere and
safety
To be effective the motivation system should be conceived inside of a context of high
acting, that it optimizes the coherence among people, work, information and technology
through politics and practices of RH with strategic focus (GEPHART and VAN BUREN,
1996).
Most of the motivation systems of high performance trusts in new approaches to administer
and to lead employees. Frequently this means few managerial levels and new papers for the
managers. The managers become trainers, facilitators and they divide responsibilities and
results with the employees. The leaders have an clear vision of the future and a very
defined business strategy to do the vision to turn reality. strategic (GEPHART and VAN
BUREN, 1996).
The motivation systems of high performance emphasize also (GEPHART and VAN
BUREN, 1996):
· work focused in the customer;
· vision and clear organizational objectives;
· work with autonomy;
· access the information; and
· systems flexible and adaptable motivacionais.
A motivation system of high performance understands many parts interrelated that should
work as a whole to reach the organizational goals. A system motivacional of high
performance reaches synergy when it produces 2 resulted simultaneously. First, all their
parts are aligned and coherent committees. As, people in the company are deeply
committed, energized and involved with its work (GEPHART and VAN BUREN, 1996).
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The success or failure of a motivation system of high performance depends on the
following factors (GEPHART and VAN BUREN, 1996):
· to build the case for change;
· to define vision, mission and strategy;
· to develop a communication strategy and involvement;
· design the organization;
· plan for implementation;
· to implement the system;
· to monitor and to evaluate the system; and
· to renew the organization
SYSTEMIC VISION
Inside of the context of motivation systems of high performance, the systemic vision to
help to the organizations to manager its internal complexity and with the changes to the
external environment, maintaining its viability (Espejo et alli, 1996). Taking into account
the systemic theories, Soft Systems Methodology (SSM) can be an appropriate tool for the
construction of a motivation system of high performance.
The appearance of Soft Systems Methodology (SSM) happened in the middle of the sixties,
in the University of Lancaster, when if it intended to apply systemic ideas to situations or
problems that administrators of all of the types and levels needed to solve. Checkland
(1981) defines SSM as system or investigation process, learning system or it sorts things
out structured of thinking, being the essence of this methodology the debate between
attitudes and different world visions.
The great advantage of SSM that it is a methodology that can be applied when the problems
faced by the administrators are little defined or badly structured, consisting a lot of times of
feelings of uneasiness in relation to " the one that" and "as" doing (Martinelli, 2002).
The application of SSM involves a process seven stages (CHECKLAND, 1981):
· stage 1: the purpose of this stage is to describe the problematic situation. Some
information are collected on who is involved and which are their perceptions concerning
the situation, as they are the structures of the organization and which processes are
involved. The information on as the "the things are made" in the organization are important
to begin the process of analysis of the problem;
· stage 2: it describes the problematic situation through a diagram that should contain the
structure, the processes and their relationships, besides the social aspects that you/they
involve the members of the organization;
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· stage 3: it involves the selection of the relevant systems to situation-problem. For each
system the customers should be characterized (people that obtains benefits of the system),
the actors (people that carry out the defined activities in the system), the process of
transformation (activities of the system, standing out the entrances and exits), the
weltanschaungen (the world vision that gives meaning to the transformation process), the
proprietor (who has the power to "call" and to "turn off" the system) and the environmental
restrictions (external elements that you/they impose restrictions to the system, such as
organizational politics, legal and ethical subjects);
· stage 4: elaboration of an or more conceptual models than they should describe what the
relevant system does.;
· stage 5: comparison of the conceptual models with the real situation, whose result consists
of a group of recommendations regarding the modifications that should be accomplished in
order to contribute with the improvement of the situation-problem;
· stage 6: it should be analyzed the modifications proposed in the apprenticeship 5 are
practicable, in other words, if it is really possible to move of the current situation for the
situation suggested by the conceptual model. For that, should meet all involved them in the
situation-problem and to share the conceptual model, identifying the different perceptions
of the situation and convincing the people to have it a favorable positioning in relation to
the modifications to be accomplished; and
· stage 7: to recommend necessary managerial actions to implement the identified
modifications in the stage six.
The stages 1, 2, 5, 6 and 7 are activities of the real world that involve the people in the
problematic situation, which needs to be gotten better, and the stages 3 and 4 are conceptual
activities that they happen in the extent of the systemic thought.
Checkland and Scholes (1990) emphasize some considerations regarding the use of SSM,
that should be taken into account inside of the development of a motivation system of high
performance:
· SSM is a structured way to think that it focuses some situation of the real world noticed as
problem and its objective is to provide the improvement of this situation;
· in SSM should stand out carefully among the reflection on the real world and the
conscious systemic thought on the real world;
· the structured thought of SSM is based on the ideas on systems; and
· SSM is a methodology and no a technique, therefore, its use will result in methodological
lessons concerning the studied situation.
METHODOLOGY
In relation to the research type, this work is exploratory (Salomon,1991) because it has as
objective defines the problems of unmotivation of the employees of the company X better
and to present insights for the resolution of the same ones.
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The approach of chosen research is the qualitative because it is own for works that need to
obtain descriptive data about the studied organizations, seeking the understanding of the
problems, with base in the interviewees' perspective (Godoy, 1995).
Besides, in agreement with Ghauri and Gronhaug (1995), the qualitative research is adapted
for the accomplishment of studies on complex subjects related to the organizational
behavior, allowing the researcher to obtain much more detailed information. For the
qualitative research the researcher observes the facts under the optical of somebody internal
to the organization, understanding the process of the events and getting a deep
understanding of the context of the situation (Bryman, 1989).
As for the research method, it was chosen the case study by constituting in a form of doing
empiric social research, that it has as objective investigates a current phenomenon inside of
context of real life, tends as main characteristics the fact of the borders between the
phenomenon and the context be not clearly defined and the use of multiple evidence
sources (Yin, 1994).
It fits to emphasize the case study is quite appropriate for (Yin, 1994):
· to explain causal connections in situations of the real life that healthy too complex for use
of experiments or of rising of data;
· to describe interventions happened in a context of real life;
· to evaluate an intervention in course and to modify it with base in a study of illustrative
case; and
· to explore those situations in which clarity of the results is not had.
The case study was accomplished through personal interviews semi-structured with the
director, the managers and the employees of the company X.
5. CASE STUDY
The Company X, created 10 years ago, it is a small company that acts in the area of
business consultancy. The Company X is composed by 10 employees, being 1 director
president, 2 managers, 4 consultants, 1 secretary, 1 administrative-financial supervisor and
1 administrative-financial auxiliary.
Nowadays, the director of the Company X has been observing that their employees are not
more motivated: the productivity fell, the goals of sales of projects are not being
accomplished, the accomplished projects are not having the expected profitability and the
employees lost the interest for the subjects related to the growth of the company.
Before of that panorama, SSM was applied to identify the causes of the unmotivation and
auxiliary in the elaboration of a motivation system of high performance.
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5.1. Stage 1: Problematic Situation Badly Defined
The main problem faced by the director of the Company X is the difficulty of identifying
the true causes of the unmotivation of his team. For best to understand the problem, firstly,
a meeting was accomplished with all the employees to communicate that SSM would be
applied in the company with the objective of lifting information for the development of a
new motivation system. In that meeting, the director emphasized that the whole team would
contribute to the construction of the new motivation system and that it should reflect the
expectations of all the employees.
Soon afterwards, individual interviews were accomplished with all of the members of the
organization in order to capture each employee's perceptions concerning the current
situation, as well as to map the structure and the processes of the organization.
5.2. Stage 2: Situation-Problem Clarified
Based in the accomplished interviews, the problematic situation can be clarified second
four criteria: analysis of the structure, analysis of the process and analysis of the social
aspects.
The strong and weak points of the organizational structure are presented in the Table 3.
Table 3. Analysis of the Organizational Structure
Source: Elaborated by the authors
ANALYSIS OF THE ORGANIZATIONAL STRUCTURE
Aspects
Strong Points
Weak Points
Division of the
•
the
administrative- •
there is work overload in
work
financial area presents functions the area of projects when the
well clarified
number customers assisted
•
the area of projects simultaneously by the company
presents very defined functions
overshot 10.
•
the area administrativefinancial is balanced in what
says respect to the number of
employees
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Authority system

•

the company presents
short structure
•
the control width is low
for project manager

•

the company doesn't
present a formal system of
administrative competences,
being the decisions centralized
by the director
•
the company doesn't
present a formal system of
financial competences, being
the decisions centralized by the
director
•
the company doesn't
present a formal system of
competences of projects, being
the decisions centralized by the
director

Communication
system

•

the company presents
good
descending
communication
•
the company presents
good ascending communication
•
the company presents
good lateral communication
•
the consultants can access
their emails in a remote way
through the site of the company

•

the company didn't have
a system of information
integrated

The strong and weak points of the processes are presented in the Table 4.
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Table 4. Analysis of the Processes
Source: Elaborated by the authors
Aspects
Sales

Planning,
execution and
control of
projects

Control
administrativefinancial

ANALYSIS OF THE PROCESSES
Strong Points
Weak Points
•
the company presents •
the customers' search and
high index of fidelização of the sales of projects are centralized
clients
by the director
•
administrative-financial •
there are search goals and
area presents functions well sales of projects for the managers,
clarified
but there are no incentive
•
the area of projects mechanisms for the execution of
presents very defined the goals
functions
•
the area administrativefinancial is balanced in what
says respect to the number of
employees
•
the projects driven by •
the managers and consultants
the company present high have difficulties in accomplishing
quality technical
the periods of the projects, because
•
the company presents they are planned in a horizon of
formal mechanisms of short time a lot
operational control of the •
the managers and consultants
projects
have difficulties in maintaining the
high level of technical quality of
the projects, because they are sold
to the customers with number of
underestimated hours.
•
the company presents •
the system of information of
formal mechanisms of the company doesn't generate
administrative-financial
managerial
reports
of
control of the projects
administrative-financial control of
•
the company presents the business automatically, being
formal mechanisms of this accomplished in spreadsheets
administrative-financial
excel
control of the business

The strong and weak points of the social aspects are presented in the Table 5.
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Table 5. Analysis of the Social Aspects
Source: Elaborated by the authors
Aspects
Human
Resources
Administration

Work
Environment

ANALYSIS OF THE SOCIAL ASPECTS
Strong Points
Weak Points
•
the
company •
the company doesn't present an
presents
f o r m a l evaluation system returned to the
recruitment and selection development of the competences of the
process
employees
•
the company invests •
the company doesn't present a
periodically in training for plan of formal career for the
the consultants and employees
managers
•
the system of direct
•
the
c o m p a n y remuneration (wage-base) it is based
accomplishes the Brazilian on positions and no competences,
legislation labor the besides, he is not attractive in relation
employees have autonomy to the market
to
do
technical •
the company doesn't present a
improvements in the system of variable remuneration, that it
methodologies of the recognizes the good technical
projects
performance and motivate the projects
•
the employees have •
sales the company doesn't offer
autonomy in the technical benefits differentiated the employees,
execution of the projects
only those demanded by law
•
the relationships •
the organizational climate is bad
among the employees are because the people are unmotivated for
friendly
the work
•
the relationships
between bosses and
subordinates is open

11

A Case Study In A Consultancy Company

5.3 Stage 3: Essential Definition of the Relevant Systems
To arrive to the best solution of the problem, it is necessary to characterize the relevant
systems to the situation:
· customers: they correspond to the organizations that the Company X renders consultancy
services;
· actors: they are all the employees of the Company X, that act direct or indirectly in the
installment of the consultancy services;
· transformation: it is a group of managerial actions has to be implemented for the
development of the new motivation system;
· weltanschauung: it is noticed that the employees share of the faiths and organizational
values but they are unmotivated mainly for the incentive lack and recognition to the
generation of results, creating a negative vision of the Company X and a dissatisfaction
feeling in relation to the work;
· proprietor: the director, that is the owner of the Company X is convinced that it is
necessary to change the motivation system. Otherwise, the Company X can begin to lose
customers and competitiveness; and
· environmental restrictions: the Company X has a financial limit to invest in the
development of the motivation system.
5.4. Stage 4: Conceptual Model
The motivation theories described in the chapter 2 will be used as parameter for the
development of motivation system of the company X.
5.5. Stage 5: Comparison among Stage 4 and 2
The comparison the motivation system of the Company X and conceptual model of
motivation system is presented in the Table 6.
For the table, it is observed that the Company X is not still in an initial apprenticeship of
learning in what refers to the administration of the aspects of the motivation process. As for
the aspects related to the content the main flaw of the company is related to the hygienic
factors, that cause a dissatisfaction feeling in the employees and for consequence they
generate desmotivação.
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Table 6. Comparison between the Conceptual Model and the Motivation System of the
Company X Source: Elaborated by the authors
Aspects
Motivation
Process

Motivation
Content

COMPARATIVE ANALYSIS
Conceptual Model
Company X
•
the whole behavior is
•
the Company X doesn't have if
motivated by some incentive
concerned in generating incentives to
type, that can be internal or
motivate the employees to the work
external
•
the rewards offered by the
•
the people make an
Company X are not attractive for the
effort to reach results or
employees
attractive rewards
•
the whole behavior is motivated
•
the behavior is
by some incentive type, that can be
reinforced by their own
internal (relative to the own individual)
consequences, denominated
or external (related causes of the
reinforcements
environment)
•
the rewards should be
•
the Company X doesn't present a
proportional to the effort and
structured group of positive
same for all members of the
reinforcements to the employees'
organization.
wanted behavior
•
in spite of they be same for all
the employees, the rewards offered by
the Company X are not proportional to
the employees' effort
•
the people are motivated •
some the employees' needs are
by the human needs, that it is not being satisfied, standing out among
disposed in a hierarchy, them safety's needs and regard
becoming separated in five •
there are flaws in the
groups: physiologic, safety, administration of the motivation
socialization, regard and self- factors: restricted responsibility as to
realization
you sell, no there is a career plan
•
the motivation results of structured, recognition lack for the
two groups of factors: good performance
motivation or intrinsic and •
there are flaws in the
hygienic factors or extrinsic
administration of the hygienic factors:
wage-base no attraction in relation to
the market, incipient politics of
benefits

5.6. Stage 6: Desirable Systemic Changes and Culturally Viable
To proceed it is presented in the Table 7 the analysis of the viability of each one of the
identified changes for the Company X in the item 5.5.
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Table 7. Viability of the Changes in the Motivation System of the Company X
Source: Elaborated by the authors
Aspects Analyzed

Motivation
Process

Motivation
Content

Desirable Changes
Development of a system of rewards attractive for the
employees
Inclusion of positive and negative reinforcements in relation
to the employees' behavior
Creation of a flexible system of rewards, that it is
proportional to the employees' effort
Creation of a system motivacional that satisfies the needs of
the employees' safety
Creation of a system motivacional that satisfies the needs of
the employees' esteem
Creation of a motivation system that excels for the efficient
administration of the motivation factors
Creation of a motivation system that excels for the efficient
administration of the hygienic factors

Viability
Viable
Viable
Viable
Partially
Viable
Viable
Viable
Partially
Viable

The changes classified as partially viable they are restricted by the readiness of financial
resources of the Empresa X.
5.7. Stage 7: Action to Improve the Problematic Situation
To proceed, they are suggested some managerial actions to aid in the implementation of the
changes in the system motivacional of the Company X:
· to be attractive, the system of rewards should be composed by positive reinforcements that
include financial and ritual incentives of recognition to value behaviors returned to the
technical quality of the projects, increase of the sales and compromising with the strategic
objectives of the organization;
· to be flexible, the system of rewards should be leaning for the creation of a system of
variable remuneration in the Company X;
· respecting the financial restrictions, the company should invest in the creation of a solid
politics of benefits for the employees;
· the company should reformulate the system of direct remuneration, passing of a model
based on positions for a model linking to the administration of competences; and
· to back the system motivacional the company should reformulate her model of
performance evaluation, turning it coherent with the technical aspects and behavior that the
company wants to stimulate.
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CONCLUSIONS
Through the application of SSM, it is possible to understand the dynamics and the
complexity of the process of people's administration, mainly in what refers to the
motivation system
SSM promoted the communication among the participants of the process, improving the
interaction among them in the reach of viable solutions for the problem lived by the
Company X.
The use of SSM allowed the identification of the flaws in the motivation system current of
the Company X and it facilitated its development process, turning it more solid in the
measure in that it minimized the dissonance related to the aspects of the content of the
motivation and it created efficient mechanisms of reward for reinforcement of the
employees' good performance.
Concluding, this article doesn't have the intention of draining the knowledge on the subject,
but, to wake up the reader for the relevance of the theme, that it should be explored better
by the academic and business middle.
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Abstract
Many types of systems occasionally fail to operate in the way they are designed. More a
system is complex, less its activities can be defined in detail. This is particularly true in
manufacturing systems, in the short term planning of activities. The subject is known as
scheduling, dealing with the “correct” arrangement of operations over the time axis, for
each product and resource. Modeling the scheduling problem, as a domain of Operations
Research, shows several drawbacks. Under an optimality point of view, this is reached
only in system with a few machines, under a makespan performance criterion. In facilities
comprising a higher number of processing units, optimality must be set aside due to the
excessive combinatory leading to time-consuming computation requirements and, guided
by dispatching rules, accepting satisfactory solutions instead of optimal. For systems not
providing flexibility, the only response is maintenance and recovery. One of the most
common sources of disturbance is machine unavailability. The situation analyzed in this
paper is rescheduling. It deals with the necessity, if a disturbance appears, to correct
schedules once the production is running. The formulation of this problem reaches a
higher difficulty level. It has theoretical and practical implications. Therefore, this makes
it interesting to focus a broad research field, as noted from a literature review. In this
article, the main alternatives in rescheduling are compared, in order to establish a
taxonomy of responses. These include the methods to repair the damaged schedule, the
methods to construct flexible schedules that resist disturbances, and the studies that
reconsider the performance measures. Through the analysis of an example, the different
approaches are illustrated.
Keywords: Manufacturing systems, operation phase in life cycle, scheduling,
rescheduling.
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Introduction
Planning and control are characteristic stages in manufacturing systems. The technological
advances in this facilities, combined to the progress in information exchange systems and
the market exigencies in productivity, quality, and time delivery compel them to develop
solid-based policies that allow to effectively apply corrective measures face to deviations
of their production plan.
The manufacturing planning hierarchy points out a strategic, a master, and a components
levels, followed by the scheduling function, to know the actions to execute. These levels
progressively contemplate shorter action horizons, greater degrees of detail, and more
specific performance measures (Sipper and Bulfin, 1997).
Scheduling, in the short term, is considered as the allocation on the time axis, of the
beginning and ending of each operation assigned to the available manufacture resources,
respecting the production sequence constraints and seeking the best performance, referred
to cost, time length, or delivery criteria as defined by the system.
Later, production control is in charge to supervise the accomplishment of the plan. If
everything works accordingly, then the only action to perform is the corresponding
report. But, in the industrial reality, the planned events get to be unfeasible when
disturbances in the process appear. Its origin can be associated to a wide diversity of
factors, such as machines or materials unavailability, or a modification in the demand.
During previous times, the needed correction was decided empirically by the plant
personnel. Nevertheless, the present trend issued from the importance of conserving a
high performance, situates rescheduling, or the generation of the corrected schedule,
within the formality of a set of additional planning tactics. The multiplicity of solutions
derived requires setting a guide to the types of response.
After describing the background of the initial function of scheduling, in the following
section the state of the art on rescheduling is approached, with its parameters and
performance criteria, as well as the necessity to direct the solution alternatives in order.
Finally the section dedicated to the taxonomy of responses is presented, ending with the
presentation of an illustrative example.
Background
The development of scheduling techniques includes a broad collection depending on the
number of products and the number of resources, the shop structure and the pursued
objective, as shown in this section. As the notation for the problem parameters, usually n
represents the number of operations and m the number of resources.
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Operations scheduling
Scheduling is concerned with the distribution in the time domain of the tasks that
compose a set of products, for each manufacturing resource, in order to obtain the best
objective value (Pinedo, 2002). It is preferable to use “best” and not “optimal” because of
the implications in the mathematical sense, not corresponding to the colloquial sense,
although several authors use it in this way.
In manufacturing, the resources are mainly the machines. The products, result of the
accomplishment of all the operations that define them, usually arrive accompanied with
information about their due delivery times, release times, priorities or costs. The
objectives are performance criteria, like minimizing the schedule makespan, the delivery
lateness, the costs or the maximization of the use of the resources, among many others.
Normally when the order of operations passing through the machines is selected
differently, a different performance is obtained. To fulfill a manufacturing schedule
implies to finalize the totality of the operations that constitute the products, satisfying
the next constraints:
a) To respect the defined technological order for the operations of all products;
b) Not to assign simultaneously more than one operation to any machine;
c) Not to assign simultaneously operations of the same product to more than one
machine.
Problem structure
A scheduling problem is described with three information fields. The first concerning the
structure of the set of machines. The second deals with the detail of the process
characteristics. The third with the objective function with which the resulting schedule is
evaluated (Pinedo, 2002).
The structure or environment of the machines refers to one of the following cases: sole
machine, identical machines in parallel, flow shop, job shop, or open shop. In the flow
shop case all the operations utilize the machines in the same order. On the other hand, in
the job shop the description of each product determines the order of the operations
routing among the machines. The open shop adds the faculty of the scheduler to choose
the (multipurpose) machines that will carry out each job, allocation not determined in
advance, as in the other cases.
The detail of the process characteristics is specific and can be omitted in some cases. As
examples, the data can be: the release times, the dependent setup times, the possibility of
interrupting a job in progress to handle a more urgent one (preemption), the blocking by
buffer space or, the repeated visit of a product to the same machine.
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Concerning the objectives, some of them already mentioned, the literature additionally
reports alternatives in the time, cost or amount dimensions (Chang and Desai, 2003)
(Kusiak, 2000). Pinedo (2002) offers a great detail in the description and the hierarchy of
the scheduling problems as they are stated.
Solution techniques
The problem size, as n and m grow, exerts a strong influence on the solution technique
selection. For the case of the unique machine, every chosen performance measure leads to
a different solution.
The combinatory derived from the solutions’ space has attracted the interest in searching
algorithms and a known fact is that pretending to solve the problem to optimality implies
an enormous computacional effort, not compensated with the solutions’ quality.
Efficient optimal solutions have been obtained only in very few cases, like the Johnson’s
algorithm, for the two-machine flow shop, as well as associated techniques based on it
(Kusiak, 2000). The efficiency obtained in a schedule that looks for optimization is
questioned in the average industrial case and the sufficiency solutions are often preferred.
The general procedure to schedule operations, admitting these satisfactory solutions
instead of the optimal ones, uses dispatch (or priority) rules in the selection of the
operations, to progressively construct the schedule, guiding the search in the space of
solutions.
The more frequently used dispatching rules are: shortest processing time, earliest due
date, fewest operations remaining, and so on. In some references more than a hundred of
compiled rules from manufacturing practices are mentioned (Herrmann, 2002) (Little,
1997) (Portougal and Robb, 2000).
Within the academic field, diverse authors have incorporated elements of the heuristic
decision making to propose techniques such as knowledge based systems (Kerr, 1991),
neural networks (Jain and Meeran, 1998) (Kim, et al., 2001), genetic algorithms (Wang
and Zheng, 2002), ants colonies (Ying and Liao, 2003) (Merkle and Middendorf, 2003),
taboo search (Mati, et al., 2001) or simulation (Chong, et al., 2003) (Kiran, 1998). It is
helpful to know these techniques due to its potential application to rescheduling.
Research Work on Rescheduling
Under a production control oriented approach, the need to reschedule operations is often
seen as a routine correction in the domain of the technical personnel, but given the
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importance of the results for systems that cannot afford to improvise, rescheduling
becomes a research subject of chief importance at the present time perspective.
Rescheduling, as well as its version of reactive scheduling, are themes of increasing
interest in the literature, as it has been observed in the accomplished review of papers.
Initial schedule review
Once a schedule has been approved and released to the plant, it is expected that no
perturbation would arrive. If this is not the case, then it will be unfeasible and its
modification would become necessary.
In certain cases the modification to the schedule is foreseeable, as in the dynamic
environments that allow the arrival of new orders or the deletion of products already
scheduled, forcing rescheduling. Nevertheless, in general, many of the events are
unexpected and affect one or several performance criteria of the initial schedule.
In Table 1 a classification of the production systems disturbances is indicated, that is
based on the element that experiences the modification (Chong, et al., 2003). This change
can reflect the decrease in production capacity, the difficulty to satisfy the demand or the
excessive shift between the estimated and obtained process data during the operation.

Table 1. Typical disturbances in scheduling
Disturbance type
Case example
Concerning production capacity
Machine breakdown
Tool’s unavailability
Operator absenteeism
Concerning market
Lack, delay, or defects in materials
Nonconforming quality
Urgent orders
Change in product priorities
Order cancellation
Due date change
Specifications change
Concerning data shifting
Differences between estimated and actual
process times
Differences between estimated and actual
yield
Source: (Chong, et al., 2003)

The production disturbances, among other aspects, are characterized by:
• The type of disturbance, originated in some of the three mentioned elements;
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• The magnitude of the disturbance, as the interval during which the machines is
interrupted;
• The frequency of the disturbance, applicable in cases of repetitive events;
• The incidence of the disturbance, occurring near the beginning or near the end of
the initial schedule;
• The tracking of the disturbance, or speed of the information system to recognize
it in real time.
Reactive and predictive rescheduling approaches
Three types of approaches in rescheduling exist (Herrmann, 2002):
• The methods to repair a damaged schedule;
• The methods to generate robust schedules that withstand the changes;
• The studies that evaluate policies of rescheduling with relation to the system
performance.
Illustrating this, the literature review has provided a broad range of cases. Modifications
can be made on-line (reactive) or off-line (predictive). The on-line reactions count on
more exact real-time information on the particular break conditions, although they are
situated under more urgent constraints. Meanwhile, the off-line reactions could only be
applied in a repetitive faults environment, as contingency plans, but they reduce the
range of disturbances to face (Rojas and Escudero, 2000) (Yamamoto and Nof, 1985).
Another useful proposal in flexible systems is to use alternative resources and functions,
for example in the replacement of automatic operations by manual ones.
The solution in the industry to the actual problem is carried out in an empirical way,
consulting experienced workers to propose the modified operations sequences, in a very
similar way as the initial schedule was constructed.
Other works on the subject (Abumaizar, 1995) (Berruet, et al., 1998) (Chen, 2001)
(Fletcher and Deen, 1999) (Kelleher, 1997) (Le Quéré, et al., 2003) (O’Kane, et al., 1998)
(Rangsaritratsamee, 2002) (Suwa and Sandoh, 1999) (Szelke and Monostori, 1999)
permit to witness, aside from a broad interest, the heterogeneity presented by the
problem, going from their conception, to an approach according to the category of
manufacturing systems, or even to test specific solving techniques.
The suppositions about the constraints and the objectives of the problem only in rare
occasions are reached in the schedules put in practice (Smith, 1995). The pragmatic
necessity to assess and adapt the initial schedule originates the idea about reactive
scheduling. The following features characterize the problem:
a) The changes cannot be known early;
6
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b) The equilibrium between the accomplishment of the objectives and the required
calculation efficiency;
c) Procedures to incorporate the knowledge of a scheduler human expert.
A predictive point of view (Jensen, 2003) proposes the generation of robust schedules
(that conserve feasibility in the presence of disturbances) or flexible schedules (that
complies to a rescheduling easily). On the other hand, there are proposals that promote
to take advantage of repair (Zweben, et al., 1993).
Jain and Foley (2002) describe the impact of the disturbances on the schedules’ quality.
The observed necessity to systematically combine the diversity of approaches is treated
by Vieira, Herrmann and Lin (2003) in a classification by strategies, policies and
methods.
Analysis of the Types of Response
The approach to study the rescheduling problem, with the purpose of identifying areas
to work out research projects, requires establishing a preliminary taxonomy of responses.
With the aid of an example in which each modality is employed, it would be possible to
observe the differences among them.
Under a disturbance situation, in essence, the initial schedule makespan can hardly be
fulfilled and, in the case where time is the performance measure of the schedule, it would
be possible to compare the various response tactics.
The increase in the total makespan is due to the causes (Yamamoto and Nof, 1985):
a) The interval during which the perturbed resource is unavailable because of the
correcting actions (as repair or reassignment), and;
b) The time spent in calculating the modified schedule. If this one is not considered
within the strategy, the risk is to cause as much harm as the disturbance itself.
Planned responses and developed responses
The first category of the taxonomy includes the planned and the developed responses,
based on their characteristics of time required by the calculation to obtain the solution.
As general opinions that influence the proposal of types, it is recognized first that the
best way to cope with disturbances is to avoid them to happen. The difficulty to
anticipate all the problems is also admitted. Nevertheless, and paying attention to
everyday industrial experiences, it is known that they seek for assistance to support their
policies.
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The denominated planned options of response are characterized by the fact that they do
not spend time for calculating their solutions and proceed to apply them directly.
On the other hand, the developed options require stopping the progress of the schedule,
executing the calculation procedures and applying them to recover the system.
Table 2 summarizes, for each of these types, the corresponding response. As noted, the
options of planned responses are rescheduling by repair, by alternative operation or by a
fast dispatch rule. In contrast, for the options of developed responses, they include
reallocation without repair or reallocation with repair.

Table 2. Rescheduling responses types
Rescheduling by repair
Types of planned responses
Rescheduling by degraded operation
Rescheduling by shortest processing time
dispatching rule
Rescheduling by new allocation without
Types of developed responses
repair
Rescheduling by new allocation with repair

The detailed meaning of each type in the Table will be explained by means of an example
in the next section, for disturbances consisting of resource breakdowns.
Examples of rescheduling responses types
A manufacturing system is considered, in which three products are processed using three
machines. The structure of the products and their operations is shown in Table 3.

Table 3. Operations and times for the rescheduling example
Product
Operation
Preferred machine Alternative machine
(process time)
(process time)
1
M3 (18)
M2 (20)
1
2
M3 (13)
M1 (17)
3
M2 (16)
M1 (18), M3 (19)
1
M2 (14)
M1 (16), M3 (15)
2
M2 (20)
M3 (23)
2
3
M3 (6)
M1 (9), M2 (6)
4
M1 (17)
M3 (20)
5
M2 (18)
M3 (25)
1
M1 (20)
M2 (23)
3
2
M1 (8)
M2 (13), M3 (15)
3
M1 (12)
M2 (120), M3 (17)
4
M3 (18)
M1 (24), M2 (22)
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The specific characteristics of the system flexibility allow a gracefully degraded or
alternative running (slower production rate) for each operation, as well as the exchange to
another resource (where the cost are a larger process time and an additional setup time).
Considering a fast detection and fault diagnosis, the repair times are supposed to be
known. This repair time, the setup time, and the index for the degraded operation are
concentrated in Table 4.
Table 4. Response characteristics for each machine.
Machine
Machine M1 Machine M2
characteristics
Repair time
12
13
Reconfiguration time
2
1
Degradation index
0.75
0.68

Machine M3
11
2
0.80

Initially, the schedule is known and it is optimal, with a makespan of 75 time units. This
is illustrated in Figure 1. The triads within the blocks are interpreted as (product,
operation, selected machine), along with the process time.

M1

(3,1,1)
20

M2

M3

(3,2, (3,3,1)
1)
8
12

(2,4,1)

normal
makespan:
75

17

(2,1,2)

(2,2,2)

(1,3,2)

(2,5,2)

14

20

16

18

(1,1,3)

(1,2,3)

18

13

(2,3,
3)
6

(3,4,3)
18
Time

Figure 1. Original schedule.
It is possible to analyze the breakdown effects on different machines at different times. If
a failure were supposed, for instance, at machine M1 when the time is 28, several
operations would be unfeasible, as shown in Figure 2. Dotted lines indicate operations
that become unfeasible, and subject to rescheduling, i.e., (3,3,1), (2,4,1), (2,5,2) and
(3,4,3). By using another criterion, operation (1,3,2) could also be added if more
flexibility is required, but the decision would become more complex.
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M1

(3,1,1)
20

M2

M3

(3,2, (3,3,1)
1)
8
12

(2,4,1)

normal
makespan :
75

17

machine failure
(2,1,2)

(2,2,2)

(1,3,2)

(2,5,2)

14

20

16

18

(1,1,3)

(1,2,3)

18

13

(2,3,
3)
6

(3,4,3)
18
Time

Figure 2. Original schedule stopped by a failure
Starting with the planned responses, the first is rescheduling by repair. Figure 3 shows
the resulting diagram. The repair block, equivalent to a fictitious operation, with an extent
of 12 time units is inserted at the required interval at resource M1. The global effect is a
shift of the awaiting operations and a schedule makespan of 87.
Trp = 87

M1

(3,1,1)
20

M2

M3

(3,2, rep 12
1)
8

(3,3,1)

(2,4,1)

12

17

(2,1,2)

(2,2,2)

(1,3,2)

(2,5,2)

14

20

16

18

(1,1,3)

(1,2,3)

18

13

(2,3,
3)
6

(3,4,3)
18
Time

Figure 3. Rescheduling by repair.
The second type corresponds to reschedule by taking advantage of the resource’s
gracefully degraded operation (where the machine allows by itself to go under a slower
speed). As it is indicated in Figure 4, the operations associated with the perturbed
resource are executed without repair, in a particular modality. Their process times in this
case are extended and the subsequent operations undergo a shift. In agreement with the
problem data, the new schedule makespan is 84.7.
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Tfd = 84.7

M1

(3,1,1)
20

M2

M3

(3,2,
1)
8

(3,3,1d)
12+4

(2,4,1d)
17+5.7

(2,1,2)

(2,2,2)

(1,3,2)

(2,5,2)

14

20

16

18

(1,1,3)

(1,2,3)

18

13

(2,3,
3)
6

(3,4,3)
18
Time

Figure 4. Rescheduling by degraded operation.
Next the response by dispatching rules is tested. Besides scheduling the repair block at
its defined position, a rescheduling by the shortest process time rule is performed on the
awaiting operations. In this specific case it matches the solution in Figure 3.
In the next step the developed responses are focused. Initially the type designated as new
allocation without repair is considered when the fault occurs. It is assumed that because
of security reasons, the repair cannot proceed simultaneously with the system at work.
Consequently, the damaged machine is discarded for the remainder of the schedule and
the pending operations are transferred to the other resources. In order to evaluate the
modified makespan, it is necessary to carry out a combinatorial procedure. In this case
this corresponds to analyze eight assignment possibilities, from which the best one,
illustrated in Figure 5, is valued 89 time units.
Trsr = 89

M1

(3,1,1)
20

M2

M3

(3,2,
1)
8

(2,1,2)

(2,2,2)

(1,3,2)

(3,3,2a)

(2,5,2)

14

20

16

1 + 20

18

(1,1,3)

(1,2,3)

18

13

(2,3,
3)
6

(2,4,3a)

(3,4,3)

2 + 20

18
Time

Figure 5. Rescheduling by new allocation without repair.
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Finally, Figure 6 shows the case of new reallocation with repair, belonging to the
responses to develop. The constraint of incompatibility with the repair is not applied.
The combinatorial problem to solve has 36 fashions to assign the four due operations to
the three available resources, from which the best result exhibits a makespan of 77. The
example helps to explain why this modality implies a developed response, because of the
time spent to analyze and compare the alternatives.
Outcome discussion
In a similar way the rescheduling types of the taxonomy has been applied for other
instants of failure and for other manufacturing resources. The outcome of this
experimentation in terms of makespan is presented in Table 5. Each of the five
rescheduling responses is applied and the last two columns indicate the best solution.
The first one of these shows the comparison of the three planned responses, due to their
characteristics of short term for calculations. The last column indicates the best overall
response.
Trrp = 77

M1

(3,1,1)
20

M2

M3

(3,2, rep 12
1)
8

(2,4,1)
17

(2,1,2)

(2,2,2)

(1,3,2)

(2,5,2)

14

20

16

18

(1,1,3)

(1,2,3)

18

13

(2,3,
3)
6

(3,3,3a)

(3,4,3)

2 + 17

18
Time

Figure 6. Rescheduling by new allocation with repair.
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Table 5. Production times outcome after the rescheduling responses
Instant of Machine Repair Degraded Single Allocatio Allocatio
Best
Best
failure
with
(Rep) operation dispatchin n with no n with planned overall
breakdow
(Deg)
g rule
repair
repair response response
n
(Dis)
(Anr)
(A&r)
20
M1
87
87.3
87
99
77
Rep, Dis
A&r
28
M1
87
84.7
87
89
77
Deg
A&r
40
M1
87
80.7
87
80
80
Deg
Anr, A&r
14
M2
88
100.4
99
106
88
Rep
Rep, A&r
34
M2
88
91
81
85
77
Dis
A&r
50
M2
88
83.5
81
85
81
Dis
Dis, A&r
18
M3
86
84.2
83
97
77
Dis
A&r
31
M3
86
81
83
84
76
Deg
A&r
40
M3
86
79.5
75
83
75
Dis
Dis, A&r

From this example, we have noted that every alternative has advantages and drawbacks
depending on the circumstances in which the disturbance appears. Relations among
operations are not simple and show a nonlinear behavior. The operations to reschedule
are not only those belonging to the disturbed resource, as it was observed. Each of the
response types has been revealed to be the best at least in one case.
Conclusions
An important remark after applying the rescheduling responses deals with the evaluation
of a result. It has a quality aspect, about the solution makespan, but also an efficiency
aspect, about the time the method takes to reach the solution. Hence, for each alternative
in practice, the duration depends both on the schedule makespan and the calculation
interval.
For this reason, the generation of alternatives considers two classes. In the first one, the
planned responses are included. Their calculation time is negligible, so they act in the
short term. These alternatives comprise the resource repair, the resource degraded
operation, and the rescheduling by means of a single dispatching rule. Another interesting
result is the preference for the gracefully degraded operation over the repair option, for a
disturbance occurring when the schedule progress is considerable.
Concerning the group of responses to develop, the rescheduling types included
reallocation without repair and reallocation with repair. The mean value for their
performance in terms of makespan is shorter than that obtained for the types of planned
responses. This advantage must be questioned for calculation methods that will spend
durations in the same range than the time savings.
The purpose of this article to formally survey the field of rescheduling with research
projects using the systems engineering approach, has been satisfied because the
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framework has been defined for the industrial, computer science and operations research
contexts.
The review of references on the subject corroborates the broad interest stimulated both in
the academic and industrial fields. In the same way, the variants that the subject has
caused have been identified.
The scheduling principles, methods and performance evaluation have been synthesized, a
settled subject in operations research that, nevertheless, continues offering innovation
opportunities. Also, the conceptual differences between scheduling and rescheduling have
considered, analogous to the distinctions between phases of design and operation.
Consequently, the solution techniques are also different.
Part of the studied approaches refers to the diverse effects of disturbances on the initial
schedule, such as the reduction of the system capacity, the difficulty to follow the
demand or data shift during the actual process.
Three rescheduling approaches were observed, namely, schedule correction, robust
schedule generation, and rescheduling policies related to the system’s performance, along
with the fact that the adjustments could be reactive or predictive.
The illustration of the response types defined in the taxonomy was carried out through
an example of a system with flexible process characteristics.
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MIMETIC REPRODUCTION
Ken Bausch
Early in the 20th century, scientists sought Ernst Mach’s ideal of producing a “mimetic
reproduction” of nature. . Because of the anomalies of relativity and quantum physics,
scientists gave up that ideal. Heisenberg, for instance, said “The atomic physicist has to
resign himself to the fact that his science is but a link in the infinite chain of man’s
argument with nature, and that it cannot simply speak of nature itself”(1955, p. 15).
Toward the end of the last century, Prigogine’s theory of dissipative structures
reconceptualized physics in terms of evolutionary processes. In this new physics,
according to Robert Artigiani, nature observes itself in a manner analogous to that used
by a scientist in a laboratory. “As science observes nature, nature is involved in
continuous observation of itself” (p. 51). In natural observation, evolving systems
experience perturbations, react to them, and record their successful reactions as emergent
structures. This new science of emergent reality fulfills Mach’s injunction (to produce a
“mimetic reproduction”) in a totally unexpected way. The method of science is the
method of nature. “By proposing new models and metaphors, post-modern science
mimics the processes by which nature self-organizes” (p. 55).
Rudolph Treumann sees a similar development in the realm of chaos theory and
information dynamics. He finds a delightful surprise for science in the theory of
information dynamics. He sees a common pattern at work in reductionistic science and
determistic chaos. Reductionistic science finds itself dealing with deterministic chaos
because it cannot avoid errors in measuring its subject matter. Deterministic chaos in
nature arises because “nature is itself supplying these errors, because nature is itself
measuring all the time” (Treumann, p. 94).
In other words, the measuring of science mimics the measuring of nature. As a result,
science’s description of the world is not only an idealization made by human minds. It is
also a correct idealization because “[Nature] corrects itself and generates the chaos we
are confronted with daily” (p. 94). The method of science is the method of evolution and,
not surprisingly, it produces ever-more-precise representations of life.
This close relationship between the methods of evolution in nature and the scientific
method opens the door to a new postmodern paradigm in which human progress develops
according the freshly understood physical and epistemological principles. In this
paradigm, the ways we can control our destiny are scientifically evident.
ROBERT ARTIGIANI
Artigiani considers cognitive maps that are currently far from equilibrium in the realms
of epistemology (postmodernism) and cosmology (20th century physics). He shows how
dissipative structuring is working in both realms.
There is, according to Artigiani, a close correlation in this century between the histories
of postmodernism and physical science. Within both communities, there was a period in
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which theorists expressed convictions that they no longer had anything new to say. In
their self-congratulation and self-doubt, the belief was abroad that their fields were
complete.
In this situation, literature and science became self-reflective. Einstein, Bohr, and
Heisenberg incorporated the knower into their science. Saussure, Barth, Foucault, and
Lyotard, among others, demonstrated the radical subjectivity of our knowledge. Both
science and philosophy began to incorporate knowers and authors into their
methodologies. Both are in the process of creatively coping with the chaos that they
have uncovered.
Postmodernism
Architects, artists, poets, authors, and philosophers became self-reflective in this century.
They became aware that they had nothing original to say. All the stories had been told.
All points of view had been exploited. They envisioned more of the same with only
peripheral additions. In their self-reflection, they began to produce works that portrayed
the circularity of their creations. Escher portrays their mindset in the sketch where two
hands are drawing each other and being drawn at the same time.
Ferdinand de Saussure laid theoretic ground for postmodernism with his semantics of
language. “Words . . . are merely arbitrary symbolic conventions whose meanings are
determined by other, equally arbitrary words” (quoted on p. 33). In self-reflection,
artists and philosophers alike came to recognize their work as artifice. In addition,
authors like John Barth, came to a realization of the exhaustion of literature. For them,
the limits of the novel were reached, “there are simply no spaces left for modern literature
to explore and no stories left for it to tell” (p. 34).
Barth reacted to this situation, by continuing to write while restricting himself to telling
old tales, “condensing an entire tradition into its method of expression” (p. 35). He said
that he wrote “novels that imitate the form of the Novel, by an author who imitates the
role of Author” (Barth, 1984, p. 72). He folded literature back upon itself, “added a new
hierarchical level to the structure of modern culture and exposed the difference between
linguistic description and the environment” (p. 35). In so doing, he exposed the meaning
of “description” by making the difference between descriptions and reality obvious.
“Barth’s novels about novels, therefore, made the process of cultural evolution possible”
(Artigiani, p. 35).
Across the board, postmodernist architects, artists, and philosophers reveal the artifice of
our expressions. They create a chaos with a distinction obvious within it: the difference
between reality and its expression. In this chaos with its difference, new meanings
emerge, “altering behaviors and the relations defining society” (p. 35).
Among the general population, postmodernism is seen as a catastrophe of faith in which
the old paradigms that gave meaning to life are derelict. Still, there are values to be
found in uncertainty and cultural relativity. Awareness of relativity makes dictatorships
based upon unquestioned right and might less tenable. Awareness of our fallibility
lessens the imperative we might feel to force our beliefs on other people. Because of the
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diversity of viewpoints and strategies within our postmodern cultural cognitive maps, we
are able to make rapid responses to environmental change. Postmodernism provides the
flexibility and quickness of response that is necessary for survival in the information age.
The Fallen Ideal of Classical Physics
Artigiani pursues parallels in the history of postmodernism and the history of 20th
century science. He explores
the possibility that Post-Modernism represents an evolutionary response to the crisis in
contemporary culture common to both science and the arts. The crisis results from a
mismatch between the cultural cognitive map and its environment, a mismatch leading to
a sense of exhaustion resulting in an awareness that the society has lost contact with
reality (p. 36).
Artigiani develops his thesis in three stages. First, he shows, from a survey of turn-ofthe-century science, that science was experiencing a general sense of exhaustion.
Second, he shows that quantum theory is a self-reflexive science that turns a critical eye
to its own problematics and epistemology. Third, he interprets Prigogine’s theory of
dissipative structures as the “reconceptualization of physics” that grounds physics in the
reality of its evolutionary processes.
The bare thread of Artigiani’s argument is anchored on Mach’s statement that the goal of
science “was to produce ‘a mimetic reproduction’ of nature in thought” (quoted on p. 37).
Because of the anomalies that are uncovered in relativity and quantum theory, scientists
gave up the ideal of a mimetic reproduction. Einstein, Bohr, Heisenberg, and the great
scientists of the early 20th century were appalled by the uncertainty and contradictions of
quantum theory. They saw that their science, even while it worked magnificently, was
cut off from everyday perceptions and common sense. In the words of Heisenberg, “The
atomic physicist has to resign himself to the fact that his science is but a link in the
infinite chain of man’s argument with nature, and that it cannot simply speak of nature
itself” (1955, p. 15). Science had to renounce its claims to realism. Bohr said regarding
his science that “we are suspended in language,” and that “physics concerns what we can
say about nature” (quoted by Artigiani, p. 41). In this chaos induced by science’s selfreflection, Heisenberg claimed “the renunciation” of the classical goal of mimetic
reproduction “will be final . . . We are unable to reach full understanding no matter how
far we travel” (quoted by Artigiani, p. 44).
In retrospect, Artigiani is able to say that the Copenhagen Interpretation of quantum
physics revealed the difference “between classical science and the natural environment”
(p. 45). In bringing this difference to light, “the Copenhagen Interpretation of quantum
theory . . . performed the quintessential Post-Modernist act: it . . . deconstructed science
and, unintentionally, paved the way for its ‘reconceptualization’ by a succeeding
generation” (p. 45).
This deconstruction revealed the arbitrary nature of scientific codes and created a fluid
communication structure. In this fluidity “intransigent realities become signs of more
complex, unexamined realms” (p. 45). One particular intransigent reality came to the
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fore: the contradiction involved in a science that claims to be “both complete and
incapable of describing the scientists who produce it or of postulating existence without
scientists to observe it” (p. 51).
Self-Reflective Nature
The science of dissipative structures, which Artigiani takes to be postmodern science,
describes a situation in which nature observes itself in a manner analogous to that used by
a scientist in a laboratory. “That is, as science observes nature, nature is involved in
continuous observation of itself” (p. 51). The core elements of dissipative structuring are
processes that experience perturbations within their symbiotic environment, leading to
bifurcations, and emergent structures that result from successful bifurcations. These
elements correspond to instrumental readings (perturbations), laboratory conditions
(environment), alternative organization possibilities (bifurcations), and measurements
(emergent structures). In this conception, the “scientific method” employed by nature to
evolve the scientist, is the same method that the scientist uses to comprehend nature.
Natural observation is not an idea that is easy to accept. We are accustomed to thinking
that all observation is human observation and that information is recorded in the minds of
scientists. We assume that nature and science behave differently. Still, in the flux of our
postmodern uncertainty, we entertain the idea that nature and science follow the same
laws.
In natural observation, evolving systems experience perturbations, react to them, and
record their successful reactions as emergent structures. “Emergent structures thus act
analogously to the pointer readings of scientific experiments. Both record information
resulting from observations” (p. 53). The emergent structures actually result from the
mutual observations of their component entities. “Each component of an emergent
structure . . . [is] both captured and capturing” (p. 53). When these “components observe
one another, each defines the rest” (p. 53); the components co-define each other and coconstitute the emergent reality, without which they would not exist. Therefore,
observation transforms potentiality into actuality in natural nonequilibrium conditions as
well as in laboratory experiments.
Mimetic Reproduction?
At the end of the 20th century, the new science of emergent reality fulfills Mach’s
injunction that science should produce “a mimetic reproduction” of nature in a totally
unexpected way. It demonstrates that the method of science is the method of nature. “By
proposing new models and metaphors Post-Modern science mimics the processes by
which nature self-organizes” (p. 55).
RUDOLF TREUMANN
Treumann reflects on the role of rationality and irrationality in the growth of individuals
and societies. His model for rationality is reductionistic science. His model for
irrationality is art. Both science and art give form to experience and thought. Both
provide the necessary form that makes information and communication possible. Art
provides form without the necessity of words; it can be precise in many ways, but it is
4

always ambiguous. Science uses precise words in order to make explicit the underlying
laws of nature. In some ways, art is more basic than science because it gives form to
unconscious and chaotic processes. Science, however, is more practical because it
provides the unambiguous information we need to build machines and bridges.

Artistic Form
Communication is impossible without the forms that embody it. The necessary forms for
communication are provided by the creation of symbols. It is the position of Treumann
that science uses symbols, but art creates them.
In the self-referential definition, art is understood as the elementary or, in the literal sense
of the word, the primitive (primeval) cognitive activity which creates symbols. There is
no learning, no understanding, no communication without symbols. But symbols have to
be generated by some cognitive process. They are not just found or plucked from
midair . . . For something which is new and not symbolized, it is important to find an
appropriate symbol. At first there is only a feeling that something exists which requires
symbolization. Before this symbolization is done, we do not even know what exists (p.
82).
In the concepts of Peirce: Science engages in deduction and induction, but the artistic
impulse accomplishes the abduction.
For instance, the idea of chaos was introduced into Western music by the classical
composer Haydn for whom “the world was a perfect world, created by the Lord as perfect
as it ever could be” (p. 95). The conservative Haydn, in his oratorio, The Creation,
confronted the problem of expressing the chaos that existed before creation. He solved
his problem by creating music that never resolves into a melody or a harmony. He
composed the most painful chord he could imagine, a flattened sept-chord. Haydn had
invented atonal music. It is said, that Haydn was overcome while hearing the first choral
performance of the oratorio. He fainted and fell from his chair.
The symbol of chaos introduced by Haydn and other artists provided grist for the
philosophers and scientists of chaos. As part of society’s cognitive map, chaos interacted
with other symbols within the map. It was shaped and enlarged in literary and
philosophical elaborations. From its early conceptualization as the opposite of order, it
developed into the idea of a complement of order, and has even become mathematicized
as the science of deterministic chaos.
Information and Time
Classical physics was like classic music in its feeling of completeness and good order. It
made no space for the really interesting things in life like chaos and evolution. For
centuries it was blind to change and evolution and . . . described the world in terms of
unchangeable states, where transitions from one state to another were outside the interest
of physics, and . . . [were] described by reversible equations. In this respect physics . . .
described a dead and uninteresting world, a world without change, a world with no room
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for creation and where creativity was an alien intrusion, suspect and not understandable
in terms of physics (pp. 89-90).
In contrast to the classical dynamics of physical forces, the new science of
thermodynamics deals with quantities of information. In the new theory, “evolution and
creation can be described by the theory of deterministic chaos, which is nothing else but
the theory of information dynamics” (p. 90). Information dynamics treats time as it is
quantified by Shannon’s definition, and as it is present in Kolmogorov entropy.
According to the Kolmogorov equation, only chaotic systems generate information;
stable, periodic, and stochastic systems do not. Information creates time; chaotic systems
generate information.
Physical time is generated if and only if there is an increase of information . . . All
regular or stable periodic systems to do not generate time and are dead systems, while
chaotic systems always generate time
. . . It is chaotic systems which contribute to
physical time, without them there would be no time at all, no evolution at all, and the
world would be a dead world (p. 93).
Treumann points out that “this definition of physical time is very satisfactory” (p. 93)
because it confirms our intuitions “that time intervals when nothing happens are
extremely boring, time seems not to flow, and such time intervals disappear in retrospect
. . . On the other hand, time intervals where many things happen flow very fast and
appear in retrospect long and filled” (p. 93). Since the accumulation of information is the
process by which time is generated, “there is a continuous but nonetheless nonuniform
creation of time” (p. 93).
Science Mimics Nature
There is a delightful surprise for science in this theory of information dynamics, because
as chaos in science “rises from determinism, from the impossibility to avoid errors in
determining any quantity” (p. 94), chaos in nature arises because “nature is itself
supplying these errors, because nature is itself measuring all the time” (p. 94). The
measuring of science mimics the measuring of nature. As a result, science’s
deterministic description of the world is not only an idealization made by human minds;
it is also a correct idealization “because it corrects itself and generates the chaos we are
confronted with daily” (p. 94). The method of science is the method of evolution and,
not surprisingly, it produces ever-more-precise representations of life.
Deterministic chaos theory makes creation and creativity understandable from the basic
principles of physics.
Creativity turns out to be something understandable as the action of a chaotic mind. A
mind lacking chaos is pathological because it moves and thinks only in well-defined and
fixed modes of thinking and has no possibility of leaving the vicious circle which has
captured it. Creativity requires some kind of chaotic, unpredictable thinking, some kind
of unexpectedness and surprise, some kind of risky activity of the mind. Only under the
conditions of such a risky activity will new ideas be generated and will there be evolution
in our recognition of the world (p. 94).
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Perhaps the riskiest type of thinking is done in the arts. In their sensitive grasping for
symbols, artists dwell in the chaos of creativity. They provide the irrationality that is
necessary for long-term successful thinking.
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ABSTRACT
This paper follows on from the work of Robbins and Mulhaney’s (2004a) submission
to ISSS, “a systemic approach to delivering ‘best value’ within a public sector
housing association”, to discuss a practical approach to problem solving in the same
non governmental, ‘third sector’ organisation.
Arena Housing Association is a diverse organisation that lets over 13,000 properties
in the north west UK. The organisation employs over 650 people and has an annual
turnover of £45m. Key activity involves tackling anti social behaviour, community
integration, property management and maintenance. The company faces continuing
pressure from regulators, the UK government, to reduce costs and add value to
services.
The organisation had used a viable system methodology (Beer, 1985) and ‘challenge
days’ (Robbins & Mulhaney, 2004) to identify, and win stakeholder sponsorship of,
improvements to the organisations design for delivering frontline services. This paper
discusses and evaluates the resulting re-structuring of the organisation which created
‘anti-apathy’ and increased customer satisfaction.
Keywords: Transformation, VSM Application, Change Management

INTRODUCTION
This paper follows the continued evolution of a non government owned organisation
that provides social housing for rent to over 30,000 people in the UK. Previous work
(Robbins & Mulhaney, 2004b) involved the use of Beer’s (1985) Viable System
Model (VSM) to diagnose communication and control problems within the
organisation. The initial diagnosis resulted in some significant improvements in
communication, with the introduction of a corporate intranet and significant process
improvement but was enhanced further by a second piece of action research. Robbins
and Mulhaney (2004a) introduced a Challenge Day toolkit to encourage stakeholder
participation in decision making and organisational transformation. In the 2004 paper
presented to the ISSS, Robbins and Mulhaney discussed their approach and attributed
over £1million worth of efficiency gains through organisational improvements that
were implemented as a result of Challenge Days.
During discussions with the Organisational Transformation SIG and Evolutionary
SIG participants at the 2004 ISSS conference in Monterey, California (US) some
1
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weaknesses in this organisations approach were identified. The approach was
successful but it was felt that more could have been done to overcome resident apathy,
the authors were beginning to notice that although the method had encouraged greater
communication and participation delegates were not always a valid representative of
Arena stakeholder residents.
This observation was reinforced in the later findings of a market research project
(English, 2004) claiming to represent the views of over 40% of the residents, which
closer analysis found that the main participants were members of resident associations
and over fifty five years of age.
A silent, younger, majority remained difficult to engage and thus customer
satisfaction could not accurately be measured despite the organisation rating in the
upper quartile of its benchmarking club. (Housemark, 2005)
The organisation had created the energy to engage and resolve problems but had yet
to come up with a design or skill with which they could truly understand customer
needs, satisfaction and then implement solutions.
BACK TO THE DRAWING BOARD
The organisation re-visited the viable system model1, using simple language, with
resident groups and staff, and challenged the current structure of the business.

Fig 1. The Viable System Model of Arena Housing Association in 2004

1

First used in Arena by Robbins & Mulhaney (2004b)
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They found that the organisation had become too complex. The system had
developed speciality functions as a result of a perceived need to be the best in these
areas. The 3* or audit function of the business, and the housing sector in general, was
heavily focused on financial indices such as rent collected, repairs carried out, cost of
care packages (such as providing home meals) and the system emerged accordingly.
(See fig 1)
However, this was leading to an increased resource requirement to facilitate the metasystem or management of the enterprise (S2, S3, S4 and S5 on fig 1). This was
leading to further problems, the symptoms of which were identified as:
•
•
•

Spiralling management costs, increasing at rate above UK inflation, despite
the previous efficiency savings of the organisation.
Residents complaining that they could not get hold of the ‘right person’ and of
being passed from department to another.
Regulators demanding greater resident participation, on top of challenge days!

These symptoms were further compounded by the fact the organisation operates as a
‘not for profit’ concern and has its revenue streams heavily controlled by its regulator,
the Office of the Deputy Prime Minister. They cannot afford to throw money at the
problem.
PROJECT ORGANISATION

Fig 2: A VSM of the Arena Improvement Project
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The existing, participating, residents set the organisation a challenge to re-design their
services so that they could overcome the problem situation that they had diagnosed.
Given the organisations continued growth (1,000 more homes had been added to the
portfolio since 2004) just organising a project team was a challenge in itself since no
formal method existed within the association’s knowledge base.
The project manager2 used the Viable System Model to help describe an approach that
could be taken and used project management method to help amplify the shared vision
(identity and values created in s5) throughout the team.
The HR team, trade union representatives and senior management would ultimately
shape and develop (create the future – s4) any transformation, as this would prove to
be a delicate issue.
The project management team (s3) consisted of an independent facilitator (head of
improvement), the lead director of the homes business unit (the part of the business
responsible for general accommodation) and active resident group members.
The project was co-ordinated using Prince2 (projects in controlled environments) a
UK developed methodology for managing projects (Bentley, 2001). This recursive
management tool dictated project reporting mechanisms up and down the organisation
without numerous meetings, and other non value added activity, to re-confirm vision,
values and minute discussion. This meant that the project team could ‘focus on
delivery as opposed to discussing delivery, a common public sector trait in the UK’
(Seddon, 2004).
The Prince2 documentation allowed the team to effectively audit the project (3*) as
the expected benefits were captured at the beginning, as well as the resources
required, milestones and constraints. The key outcome was to achieve a 3* rated
system by the regulators, whilst maintaining expenditure levels, increasing resident
satisfaction, and more importantly, increasing resident participation numbers to ensure
a viable social enterprise.
The principle project activities (s1’s) were organised around Seddon’s (2004), ‘check
plan do’, adaptation of Deming’s (1986) principles of (plan do study act) and similar
inquiry models learnt from Yolles (Chapter 5, 1999). It was this research which
created a more structured inquiry method that could be mapped onto a viable project
plan.
The project directly involved 25 people in its implementation, impacted on nearly
30,000 residents and resulted in 25 new jobs at the association so required this type of
stage by stage breakdown. The VSM allowed the team to understand strengths of
different functions of the business and allowed project stages to be managed, by the
parts of the business most suited to delivery.
These ‘shifts’ in project management contributed to the successful delivery of an
initially ‘woolly project in outline’, we just wanted to improve services, we only had a
vague idea of how! – Sean McCann, HR Director (Beckford, 2005). Previously
2
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projects had failed at Arena when the manager of one department was responsible for
a project where the work was primarily carried out by another business unit or vice
versa.
REDESIGN WITH A POTENTIOMETER
Having created a viable project system, which the organisation realised was only the
interim approach since they wanted greater participation from residents in the future,
the organisation then set about resolving the issues diagnosed using the challenge
framework in section 3.
It was apparent that residents and staff found the existing structure worked against the
culture of empowerment, challenge and problem solving that the organisation was
trying to generate. In trying to achieve excellence the organisation had sub-optimised
many functions that the residents did not feel important.
It was clear that a fairly radical re-design was required but one that was in keeping
with the organisations value set (non-compulsory redundancy, multi-participation,
openness and honesty). The top management, in conjunction with resident board
members3 set a vision of a new breed of employee, multi-skilled mobile workers that
satisfied resident desires for greater face to face communication and a single point of
contact. In Beer’s terms the residents wanted the organisation to attenuate the service
delivery and amplify value.
The organisation enlisted the help of Integra Management Solutions (now known as
TELOS Partners4) to help the project team to achieve the vision for the project.
Integra used Beer’s (1981) performance measurement principles to develop a
‘Potentiometer’ to help the organisation understand operational activity and to reallocate resources accordingly. The Integra consultants, worked with Arena Homes
(the core operating division) to understand the activities of the business, the skill sets
of the existing staff and geographic spread of the business. Following this analysis
they extracted data from the core business systems and created some performance
measures in consultation with existing staff. The business was divided geographically
into manageable ‘patches’ based on the amount of activity calculated by the
potentiometer.
For example ‘Chester-1’ which became a ‘patch’ for one officer has 300 properties to
one full time employee (FTE) as it has an average intensity of work. There are few
cases of anti social behaviour and the properties are in good condition so few repairs
are needed. Anfield-2 on the other hand only has 223 properties to an FTE as there is
a high volume of anti social behaviour historically and it is anticipated that there will
be a high degree of intensive legal work.
The final design was of 26 ‘patches’, one per FTE, which were then organised into 5
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Arena has an voluntary board of 12 people, four of whom must be residents, three are
directly employed (including the chief executive) and five independents (trustees, doctors,
solicitors, accountants etc)
4
http://www.telos-partners.co.uk
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‘Buddy groups’ of four, five or six people. The buddy groups were designed so that
sickness and holiday cover could be provided as well as 360 appraisals which reduced
the need for numerous managers. The transformation is summarised in Fig 4.

Fig 3: Beer’s (1981) Performance Measurement Model
Fig 4: The design transformation:
Transformation
Before
Offices
4
Senior Managers
6
Managers
9
Administrators
20
Frontline Staff
15
Layers of hierarchy
5
Fig 4: The design transformation:

After
2
2
2
2
26
3

BUSINESS DEVELOPMENT
Once the transformation had been agreed in principle, the project had to be passed on
to the HR team who had to develop a method of pouring a ‘quart into a pint pot’5, in
terms of staff restructuring. The team worked with the local trade union to consult
with staff on the new role and re-designed the job descriptions of each layer. They
discussed the need for different attributes; some low paid administrators may have the
skills to become frontline staff or even managers. Some existing staff may not be
comfortable with the new roles and may wish to change roles, which would have to be
accommodated without salary reduction.
This situation was explained and all staff were asked to apply for the new roles with
the no-redundancy principle still applicable. This was a stressful time for many as the
new ‘Customer Service Role’, previously a highly controlled office based activity,
suddenly took on an element of glamour as it carried greater responsibility and
freedom (that comes with a car, laptop and mobile phone).

5

English expression said to indicate that what is being discussed is not possible. In
this instance 50 positions into 32.
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Some resignations took place and several managers received coaching, training and
time to progress their careers in other directions. Half of the administration staff were
accommodated in other business units and some vacant positions remained unfilled.
The organisation developed a new recruitment method based on behaviours and skills
as opposed to traditional housing qualifications and experiences, in the quest to get
more organised customer focused staff. This can be said to have been successful, as
only 4 staff of the 32 re-recruited have left the organisation since November 2004.

Fig 5: The re-designed system
With ‘thin client’ wireless IT systems, mobile phones and 28 branded vehicles
purchased the organisation spent most of the £1 million efficiency savings highlighted
in previous projects (Robbins & Mulhaney 2004a+b) but it was anticipated the new
flatter, slicker system would deliver a significant return on this investment.
IMPLEMENTATION
Prior to the launch of the service, the Customer Service Managers, many of whom had
been admin staff or had no previous housing experience, had been through an
intensive week long training programme to introduce them to their new tools
including knowledge management system, management information system,
electronic diary, wireless database and geographic information systems. A sales
orientated, desire to achieve emerged, part driven by a bonus system based on the
potentiometer.
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On 1st November 2004 Arena re-launched the services that it provides to residents in a
‘turnkey approach’. Each resident was contacted via two leaflet drops in advance that
instead of using several different premium rate numbers, depending on their need,
they could now direct their communication to the all encompassing customer service
manager through a low rate contact number which would route straight to a mobile
phone. Alternatively if they had a property repair they could opt to contact the
contracted workman direct using a freephone number.
The ‘switch-on’ passed with little incident and the team based culture continued
throughout the implementation phase as buddy groups gelled at a variety of events
designed to facilitate informal sharing of knowledge, experience and problem solving.
Within six months the customer service managers with an average patch size of 300
properties had each visited 95% of residents and consulted face to face over local and
organisation wide decisions. These participative decisions ranged from their own
working hours to tackling local anti social behaviour issues. This is an increase in
consultation of nearly 300%. A menu of options for future participation was created
and over 50% of residents signed up to some degree of participation or other.
A recent marketing survey of residents views demonstrated a more even spread of
resident participation and an increase in awareness of Arena based activity in local
patches. Customer satisfaction, a key regulatory performance indicator, is at 85%
which has moved the association into the upper quartile of its 200 strong
benchmarking group.
As well as developing its organisational effectiveness, Arena was announced the 21st
most efficient UK housing association (of 200) in December 2004.
LESSONS LEARNED
The facts, figures and resident testaments have provided unarguable evidence that this
project was a success. The organisation of the project, simplified approach to
monitoring progress and management of stages meant that the original vision was
delivered despite ever-changing benefits, expectations and time horizons.
The most positive lesson was that the organisation learnt to place greater values in the
behaviours and honesty of employees, whether working with residents or going
through transformation. This was opposed to previous culture placing greater value in
qualification or experience which had lead to promotion of inefficient processes and
unsatisfied customers. This new found identity and openness led to less pain
changing job roles and greater customer satisfaction, a performance indicator that the
organisation needed to learn to live by.
A more painful lesson was in the ‘lazy’ approach to the re-development of IT systems
which did not fully involve the IT function. As a result the only element of the
project that might be considered a failure was the identification of the future
requirements of customer service managers. The business opted to use untried
wireless technology but failed to identify specific information that they would require
from static networked database systems. As a result some inefficient data capture
emerged which took several months to overcome. The Prince2 project management
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system is an effective co-ordination and audit system as opposed to a mechanism for
capturing design criteria.
This transformation took place in a rapid time frame, less than six months, which
shocked employees outside of the core business unit and caused delayed acceptance
outside of the project team. Greater communication outside the core business unit
will take place in future projects. One idea is for the project leaders to go on a
‘roadshow’ visiting department by department, office by office to deliver news of
large-scale transformation. The business should learn from the emphasis on face to
face communication that its residents demand.
FINAL THOUGHTS
This paper has described a practical approach to systems science. It can be said that
Arena Housing Association went through a transformation of identity where the
values on its mission statement became a reality and through the application of some
well respected cybernetic theory became a system that its customers and regulators
found eminently more viable.
Having seen the inner workings of this action research it could be stated that
application did not stick to all of the principles of its founding father but as Beer
(1985) himself said of VSM's and modelling techniques:
“It is neither true nor false, it is more or less useful”
In this instance Arena Housing Association found cybernetics most useful!
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Abstract
Management, as a discipline, has more than one-hundred-year history. In the past years
various theories with associated techniques and approaches, labeled as management or
organization fads such as competitive strategy, strategic management, total quality
management, or learning organization had dominated management theories for
sometimes. It is around the turn of this century that knowledge management has
become the central concern. In this paper first we briefly review the background of
knowledge management. Then, the meaning of the terms ‘knowledge’ and
‘management’ in business organizations are explored. Based on this, we conclude that
knowledge management is a natural outcome of the evolution of management. It has
come out because of the development and progress of science and technology, the
environmental complexity and change of business organizations and societies as well as
the development of diverse management theories. Knowledge management, unlike
other management theories, is not a fad; it is to dominate the mind of CEOs and other
practitioners in modern corporations in the knowledge age. The topic is discussed from
the viewpoint of critical systems thinking.
Keywords:
thinking.

knowledge; management; knowledge management; critical systems
Background

Knowledge is an important issue for business organizations in 21st century. Experts,
scholars, managers, and practitioners in management and other disciplines have
approached management of knowledge from a number of different perspectives (Gao, et
al, 2002).
Whilst knowledge is clearly an important part of human affairs (hence the wellestablished domain of epistemology), Penrose (1959) and Drucker (1993) provide us
with a good basis for relating knowledge to the 21st century business organizations.
Drucker declared knowledge, as we are moving into the ‘knowledge society’ (Drucker,
1993), as the key resource for individual firms and the key driver of competitive
advantage for developed nations, competing in knowledge-based industries, living with
knowledge communities and societies.
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Penrose, acknowledged as one of the first scholars who recognize the role of knowledge
in business organizations, sees acquiring knowledge as a social process of learning:
This increase in knowledge not only causes the productive opportunity of a firm to
change in ways unrelated to changes in the environment, but also contributes to the
‘uniqueness’ of the opportunity of each individual firm. (Penrose, 1959)
Drucker, who proposed the concept of knowledge society and knowledge work
(Drucker, 2001), argues that the first knowledge workers, Taylor’s industrial engineers,
increased the productivity of manual workers:
The basic capital resource, the fundamental investment, but also the cost center of a
developed economy, is the knowledge worker who put to work what he has learned in
systematic education, that is, concepts, ideas, and theories … (Drucker, 1993)
Drucker further suggests the productivity of knowledge as the determining factor in the
competitive position of a company, an industry, or an entire country, but:
Making knowledge productive is a management responsibility. It cannot be discharged
by government; but it also cannot be done by market forces. It requires systematic,
organized application of knowledge to knowledge. (Drucker, 1993)
Increased concentration in recent years on the ‘knowledge management’ practices of
organizations are evidenced in the work of Petrash (1996) on ‘intellectual asset
management’ in the Dow Chemical Company, and the management practice of
‘intellectual capital’ in Scandia Inc. (Edvinsson and Malone, 1997). Critically, these
efforts can at best be treated as ‘explicit knowledge management’, which relates to
R&D management or the creation of new knowledge or the reuse or obsolescence of
existing technological knowledge, rather than knowledge management in today’s
practical definitions, and cannot be compared with knowledge initiatives in large
companies such as GE, GM, IBM and Fuji Xerox. At GE, knowledge is whatever helps
GE work better, its continuous learning for all employees become its strategy for
bringing good things to life (Barclay, website). At GM, ‘enterprise architecture’ help
making explicit the implicit and ‘intellectual capital management’ for capturing
knowledge in people’s heads and the resources (Bushell, 2004; Barabba, el at, 2002).
IBM has Global Services (communities of practice) as its knowledge networks (Gongla
and Rizzuto, 2001). And Fuji Xerox Co Ltd of Japan and Xerox Corporation of the
U.S.A., making an effort to support research and teaching on knowledge management,
funded the first chaired professorship dedicated to the study of knowledge and its
impact on business at the Haas School of Business at the university of California,
Berkeley in May 1997 (Nonaka & Takeuchi, 1995; Umamoto, et al, 2004). These
exemplary cases triggered a movement towards an active discussion of knowledge and
its management, and create a cadre of knowledge management gurus and consulting
experts in this specific domain, including Nonaka, Takeuchi, Leonard, Davenport,
Prusak, Sveiby, Boisot, etc., and their books are among bestsellers of the days (Nonaka
& Takeuchi, 1995; Leonard, 1995; Davenport, 1993; Sveiby, 1997; Boisot, 1998;
Davenport and Prusak, 1998).
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Business organizations have an inherent interest in using business knowledge owned by
the organization, and personal knowledge belonging to their employees. What we are
talking about as business knowledge is the practical knowledge, or useful knowledge for
management, production, service and innovation in industries, rather than broader social
and scientific knowledge. The brief review above has served to highlight the different
perspectives on and different approaches to knowledge management.
Knowledge
The meaning of the term ‘knowledge’ is subject to a number of different interpretations.
It has in the past been linked with terms such as data, information, intelligence, skill,
experience, expertise, idea, intuition, or insight, which depend on the context where the
words are used. Knowledge can be defined as subjective or objective; or
explicit/implicit or tacit. It is Polanyi who first divides human knowledge into two
dimensions: explicit knowledge (formalized and written knowledge, expressed in the
form of data, scientific formula, specifications, manuals, or textbooks) and tacit
knowledge (action-based and unformulated, highly personal and hard to be transferred).
He insists that knowledge is not gained by an objective flow of events and the necessary
outcome of a determined scientific endeavor, but is grounded in such human conditions
as the sense of beauty and passion (Polanyi, 1966). This insight helps uncovering the
mystery of discovery, invention, and creation by knowledge agents and emphasizes the
agents’ capability of thinking, experiencing and acting. The importance of new ways
and processes of thinking and doing is the key to acquiring existing knowledge or
generating new knowledge (Gao et al., 2003).
Implicit knowledge is such kind of knowledge that is shared or understood by people or
groups who are either unwilling, or unable to express it explicitly (for example, due to
cultural factors) without proper atmosphere (Li and Gao, 2003). These parts are not,
however, mutually exclusive, and efforts on bringing these out in an organization will
require allocation of organizational resources and can produce unexpected outcomes.
In Gao’s (Gao et al., 2003, Gao & Li, 2003) early work, organizational knowledge is
considered at two levels: the individual level and the organizational level. Personal
knowledge refers to Drucker’s specialized knowledge and Polanyi’s tacit knowledge as
well as the person’s values such as ethics and morals (Drucker, 1993; 2001; Polanyi,
1962; 1966). Personal knowledge belongs to the person who possesses it rather than the
organization s/he works for, but it can be used by the organization. At the
organizational level, organizational knowledge is divided into organizational static
substance knowledge and organizational dynamic process knowledge. Static substance
knowledge refers to explicit knowledge or the bodies of knowledge in terms of science,
technology, management theory, and humanity, as well as information and data from
which knowledge is based or drawn out. They are classified into visionary knowledge
(organizational vision, mission, ethics, and morals), objective and/or subjective
knowledge (science, technology, and management in the form of hard aspect like
technological equipments and products or soft aspects like research laboratory, qualified
employees, patents, copyrights, services, and the ways of practicing management), and
generic knowledge (information and data), which organization owns. Organizational
dynamic process knowledge relates to human actions or the activities of organizational
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operation called organizational human activity system, which are categorized into highautonomy human activity system (i.e. activity for distinct mission), autonomy human
activity system (i.e. activity for defined goals), and deterministic human activity system
(i.e. activity for clear problems) (see Table 1). The relationship between static
substance knowledge and dynamic process knowledge is like that of “cookbook” and
“cooking”. Substance knowledge like book knowledge is clearly formed and can be
communicated and exchanged. Some of them in the form of patents or copyrights can
be sold or bought (such as the knowledge management practice in Dow Chemical
Company mentioned above) (Petrash, 1996). On the other hand, dynamic process
knowledge is like cooking. It is an activity or an operational process. It needs technical
knowledge embedded in knowledge agents and their personal skills and subjective
judgment. The process knowledge can be realized only through knowledge agents
engaging in activity. Without practices, the economic value of both substance
knowledge and process knowledge cannot be obtained. Any organization needs both
static substance knowledge like ‘cookbook’ and dynamic process knowledge like
‘cooking’ to realize its vision and mission.

Table 1 A Framework for Organizational Knowledge
Organizational Knowledge
Visionary
knowledge

Static Substance
Knowledge

Dynamic Process
knowledge or
Human Activity
System (HAS)

Objective and/or
subjective
knowledge;
Generic
knowledge

Criteria

Vision; mission;
ethics; moral

Humanity; Justice; Fairness; Honesty

Science

Justification; falsification

Technology

Advancement; Novelty; Applicability;
Reliability

Management

Performance; Applicability

Information

Reliability; Simplicity; Timeliness

Data

Objectivity; Accuracy; Reliability

High-autonomy HAS
(Distinct Mission)

Publications; Copyrights; Patents; New
Products and Service

Autonomy HAS
(Defined Goals)

As above

Deterministic HAS
(Clear Problems)

New Products and Service; Patents;
Publications, Copyrights

Source: modified from Gao et al., 2003

The different kinds of static substance knowledge have different characteristics, play
different roles, therefore, require different approaches to management. The different
human activity systems focus on coping with different levels of organizational issues
such as basic research, middle-term R&D, or short-term product/service development.
The different characteristics of different kinds of knowledge need different criteria for
evaluation. It is easy to understand the criteria of static substance knowledge (see Gao
et al., 2003). As for dynamic process knowledge or human activity system, the criteria
have to be the outcomes like copyrights, patents, publications, new products or services,
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because knowledge agents have more knowledge about their work than what their
managers have (unless the manager himself/herself is also a knowledge agent in the
same field), therefore, the process of knowledge work cannot be ‘managed’ because we
believe in Polanyi’s judgment that knowledge work like invention and discovery cannot
be achieved through following certain procedures (Polanyi, 1966). Organizations have
to treat it as a black-box and exercise ‘control’ through motivating professionals or
knowledge workers and integrating the goals of individuals and organization, as well as
the society to get what is expected to be done through allocating the input and
evaluating the output. Therefore, to manage knowledge actually is to ‘manage’
knowledge workers who engage in knowledge-related work. Clearly each organization
has its unique static substance knowledge and dynamic process knowledge. Seeing
them as a whole presents us an architecture of organizational knowledge that can be
addressed with different perspectives through shifting social paradigms based on
different hypothesis and characteristics of different kinds of knowledge. In this sense,
creative holism offers an insightful approach for ‘managing’ organizational knowledge
in a comprehensive and systematic manner (Gao et al., 2003; Gao and Li, 2003; 2006,
Jackson, 2003).
Development of Management
The term management generally means the act of organizing and controlling a business
or similar organization. It includes two parts: responsibility and control. The first
purposeful effort through scientific and rational thinking about management began from
Frederick Taylor, Henri Fayol, and Max Weber’s scientific management for productivity
and general administrative and bureaucratic management for effectiveness and
efficiency of organization (Taylor, 1911; Fayol, 1916; 1949; and Weber, 1947). They
emphasized on these aspects of organizational order, rationality, uniformity, and
consistency. For more than one century, scholars, experts, and practitioners in various
fields from different perspectives have studied the two domains (responsibility and
control) and introduced various theories such as science and technology, psychology,
social psychology, sociology, biology, or control engineering to address the issues.
In improving the productivity of labor or human resource, Mayo established human
relation theory (Mayo, 1930). Later, Maslow built up a hierarchy of needs with five
levels and Herzerberg set up motivation-hygiene theory for study the factors related to
effectively motivating employees through applying psychology and social psychology
(Maslow, 1970; Herzberg, etc., 1959). Douglas McGregor called these soft styles of
management as theory ‘Y’ contrary to authoritarian or hard style of management as
theory ‘X’ (McGregor, 1960). Ouchi summarized Japanese management style of
trusting employees based on lifetime employment and seniority wage and promotion for
reducing competition and conflict within organization and earning employees’ strong
loyalty and interest in participation, team-working and organization as theory ‘Z’
(Ouchi, 1981). Nonaka and Takeuchi later interpreted Japanese management system
and explained its success with knowledge-creating theory, which emphasized the
importance of human knowledge in contribution to the efficiency and effectiveness of
improving productivity (Nonaka and Takeuchi, 1995).
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Whilst those experts put their effort on study how to make human labour more effective
at work, some others were interested in study the duty of managers. Barnard (1938)
discussed formal organization and authority of executive for providing organizational
communication system, formulating purposes and objectives, and securing essential
services from individuals. Simon (1947) looked at management in decision-making
terms and studied it in administration and developed bounded rational decision-making
theory with ‘satisfying’ to replace ‘maximizing’ in organization under uncertainty.
Drucker (1954; 1973), however, emphasized objectives as the main means for
management and later systematically discussed the tasks, responsibilities, and practice
of management. On the other hand, Mintzberg discussed the tasks of managers and
emphasized their intuition and the role of personal contact (Mintzberg, 1975). Now
leadership is viewed as an important task of managers and entrepreneurship as a unique
characteristic of practitioners. Managers in modern time not only require
entrepreneurship, leadership, and their personal ability on decision-making and
judgment but also the knowledge about management on what they should do and how to
do them effectively and efficiently.
When shifting attention to the effective usage of resources, operational research on
quantitative management plays an important role. It was first summarized by
Churchman, Ackoff, and Arnoff (Churchman, Ackoff, & Arnoff, 1957) and later
separated into hard group for emphasizing on modeling with mathematics and
computers and soft groups for focusing on solving managerial problems. This can be
viewed as the beginning of systematic management on resources, which is good at
effective systems design for pre-determined goals and takes organization as an
interrelated and interdependent set of elements functioning as a whole labeled as system
and based on the existed available resources to improve its whole performance.
Scholars in this field introduced systems concepts (such as input, transformation,
output, environment, feedback, etc.) developed from other disciplines and expanded the
scope of research to strategic planning and decision-making and deepened the research
to their philosophical and theoretical level. Systems concepts and techniques developed
from physical sciences, biology, and cybernetics, quantitative approaches from
mathematics, statistics, and engineering, and qualitative analysis from social science
and social study have been introduced into management. Jackson (2000; 2003), by
using critical systems thinking and critical systems practice, summarized these
approaches into four groups as improving goal seeking and viability, exploring
purposes, ensuring fairness, and promoting diversity.
For improving goal seeking and viability, hard systems thinking or OR focused on the
effective allocation of various resources by using mathematical, statistics, or computer
models. Senge (1990) popularized systems dynamics and promoted it as ‘the fifth
discipline’ to create learning organization. Beer (1972; 1979), believing in that a
system is viable if it is capable of responding to environmental changes by achieving
requisite variety, systematically introduced the law and principle of cybernetics into
management, named organizational cybernetics, for designing organizational structure
to enhance control and information communication to gain the required responses.
Complexity theory, by using some key concepts like ‘sensitive dependence on initial
conditions’, ‘strange attractors’, ‘self-similarity’, ‘self-organization’, the ‘edge of
chaos’, and the ‘fitness landscape’, was introduced into management for study those
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disorder, irregularity, and randomness aspects of organization (Jackson, 2003). This
kind of research helps managers to understand the unpredictable factors confronted
organization and find its hidden pattern.
For exploring purposes, Ackoff’s interactive planning (IP) was specifically designed to
deal with the ‘messes’ of organization. Participation, learning, and adaptation are the
basic characteristics of IP, which generate consensus and commitment and ease the
implementing activity (Ackoff, 1981; 1999a; 1999b). Checkland emphasized that
organization as a whole is a social system of a never-ending process of learning. He
developed soft systems methodology (SSM) for exploring social reality that is
continuously recreated by his team members (Checkland, 1981; 1999). CATWOE
analysis, ‘rich picture’, ‘root definition’, or ‘conceptual model’ made SSM a unique
way for coping with unstructured problem situations with high social, political, and
human activity component. On the other hand, Mason and Mitroff designed strategic
assumption surfacing and testing for dealing with ‘wicked problem’ to clarify purposes,
conflict, environmental uncertainty, and societal constraints (Mason and Mitroff, 1981).
All of these soft systems approaches emphasized that learning and participation of
different parties with different interests and perspectives at all levels are their natural
elements. They all focused on exploring hidden hypothesis and differences in value,
interest, and perspectives. However, they are quite different in means, techniques, and
target.
For ensuring fairness and promoting diversity, Ulrich’s critical systems heuristics,
Beer’s team syntegrity and postmodern systems thinking come to the fore. Jackson
called them emancipatory systems approach and postmodern systems approach
respectively. Critical systems heuristics and team syntegrity, as the name emancipatory
systems approach suggested, emphasized the empowerment of those discriminated
disadvantaged individuals or groups and their proper participation in planning and
decision-making. They aim to eliminate sources of power and domination that
illegitimately weigh on particular individuals or group. Through exploring what we
ought to do and continually redrawing the boundaries to ‘sweep in’ those stakeholders
previously excluded from consideration, critical systems heuristics makes the lack of
comprehensiveness of planning and design transparent. So, organizational limitations
can be reflected for improving its performance. Team syntegrity with five stages
(opening, generation of the agenda, topic auction, outcome resolve, and close session)
characterized by inclusiveness, flatter structure, and self-management, provided a set of
procedures to support democratic decision-making. Promoting fairness and making
democratic decision and design are the central concerns of these two approaches. In
believing functionalist, interpretive and emancipatory systems thinking suppress
difference and creativity and rejecting the belief in rationality, truth, and progress,
postmodern systems approach emphasized the exceptional and made a space for
suppressed voice to be heard by engaging people’s emotions. It emphasizes learning to
live with the incommensurable, accepting multiple interpretations of the world and
being tolerant of difference. Taket and White’s Participatory Appraisal of Needs and
the Development of Action (PANDA) is an example of post modern systems approach
for holistically and pragmatically addressing diversity and uncertainty in multi-agency
settings in modern organization (Taket and White, 2000). The four Ds phases
(Deliberation, Debate, Decision, and Deliberation) and nine tasks of PANDA accepts
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contradiction and aims to mix different perspectives, recognizes difference, and affirms
diversity from an open and flexible perspective. From the above introduction1 it can be
known that the systems strand take research object as an interconnected open adaptive
complex system. Although all of them are labeled as systems approach and of the
holistic character, as Jackson described, each interpreted the reality from its particular
perspective based on its unique assumptions, and focused on different aspects of
organizational issues. Jackson made use of Burrell and Morgan’s classification of social
paradigms, Morgan’s and Alvesson and Deetz’s enumeration of various metaphors or
models of organization to highlight and illustrate the different characteristics of these
systems approaches and their functions (Burrell and Morgan, 1979; Morgan, 1997;
Alvesson, M. and Deetz, 1996).
Following the soft trend on factors like structure, in 1920s Du Pont’s organizational
structure of decentralization replaced the traditional centralization. Chandler defined
corporate strategy, analyzed the relationship between structure and strategy, and pointed
out that structure should follow strategy for effectively administrating the allocation of
resources towards stated goals in a historical perspective (Chandler, 1962). Then,
Andrews amplified this concept, discussed the basic elements of strategic planning,
formulation and implementation, and identified corporate strategy as the most important
task of executive (Andrews, 1965). Later, Porter analyzed on how competitive forces
and advantage shape organizational strategy and viewed competitive strategy as a
roadmap towards sustainable competitive advantage by five environmental forces on the
firm and internal consistent configuration of activities (Porter, 1979; 1980; 1985).
While Porter talking about competitive advantage, Prahalad and Hamel called on
focusing developing and maintaining corporate capabilities (Prahalad and Hamel,
1990). Similarly Collins and Porras through analyzing 18 exceptional outperformed
visionary companies and comparing them to other good companies with the same shot
in life but in the second rank concluded that a ‘visionary’ company is contingent on
preserving a fixed core ideology (core purpose and core values), yet having the ability
to adapt, going beyond culture to embrace ‘cultism’, creating the BHAGs (big, hairy,
audacious goals), having an evolutionary strategic planning by experimentation,
opportunism, and accident, and selecting managerial talent CEO from inside the
company to ensure continuity (Collins and Porras, 1994). These are achieved on how
organization functions and transcend any individual leader. Collins and Porras pointed
out the key elements for longevity and success. Plan and strategy, as well as policy,
have similar meaning to most persons and have been discussed on different
organizational levels. Their different contents on what to be and different ways of
formulating and implementing on how to do have demonstrated a special aspect of
necessitated managerial knowledge. Even on this single aspect a critical and holistic
perspective can set light on in-depth understanding on the function of organizational
planning.
The different schools of management theories and techniques have been developed
based on their different management targets and philosophies. Every aspect of them is

1

Based on Jackson’s book 2003
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important for a high performance organization. The various knowledge about
organizational management requires systematically consideration and put into practice
in a sophisticated way. This from inside calls for ‘creative holism’ for managing
knowledge about management knowledge (Jackson, 2003; 2005; Gao, et al, 2003; Gao
& Li, 2005).
Conclusion
From the discussion above we know that knowledge is the key factor of productivity
and the engine of the growth of organizations and societies, therefore, managers must
manage knowledge as one of the most important value creation resources of their
organizations. The various existing management theories good at tackling particular
aspects of organizations for high performance and productivity also call for managers to
master them and put them into practice in an informed way. This pulls another kind of
knowledge management from management itself i.e. managers require comprehensive
knowledge about management. They need to know that what type of problems requires
what kind of approaches to tackle and their underpinning theories, presumptions,
strengths and weaknesses. Creative holism offers guideline to manage both businessrelated knowledge and knowledge about management knowledge. Like creative holism
emerged from diverse applied systems thinking, in management, it will be proved to be
a sophisticated thinking guideline with its associated techniques and approaches.
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ABSTRACT
An argument based on the systemic view (views of complexity and hierarchy) to justify the
use of minimal elements of processed natural language for the construction of models to apply
this view, is given. Abstract elements of language are expressed as static arrays of minimal
elements which allow their implementation in design of products. Linguistic modelling,
dynamics of sentences, is introduced and used as prototype, the end result of design.
Hierarchies are constructed using arrays and their combinations with emergent properties. The
notion of unit and measure of complexity is introduced.
Keywords : complexity, hierarchy, language, arrays, purposive activity, design

INTRODUCTION
Directed observation of parts of the world tells us that any part can be seen to consist of
wholes, or objects, or properties (length etc.) related in a specific manner. This notion applies
to real or imaginary (centaur) concrete objects in static scenarios like a mountain range, a
table or a newspaper or signs and symbols created by animals and humans, a word, a sentence,
mathematical equations or works of art. Dynamic scenarios can also be viewed as related
objects with plant, animal, technical or human activities and their conceivable combinations.
We tend to perceive things as ‘wholes’ which is the most effective and common way of
perception and recognition as no time is lost, for example, in the face of danger, in
contemplation. The notion of viewing parts of the world as related objects appears to be
pervasive, indivisible and empirical.
Apart from sporadic references to the term ‘system’ over the past, human intellectual effort
directed at creating descriptive, explanatory and predictive symbolic structures in the arts and
sciences has disregarded, to a large extent, the topic of related objects. Conventional science
focuses on fitting objects into classes or compartments based on selected properties. It then
makes universal, hypothetical statements intended for description or explanation concerning
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objects in a class. Its interest lies in gathering empirical knowledge, hence its preoccupation
with truth which can be investigated using quantitative properties of an object organised into
predictive mathematical structures with terms which can be related to experience.
Conventional science is uncomfortable with the notion of related objects, it tends to treat them
as a whole without topological considerations. LaGrangian mechanics is an example of related
objects which science regards as its own (Lanczos, 1970). Others like electric networks,
engineering and control systems, production and social systems are outside conventional
science.
In general, the ideas of irreversibility, information, purposive activity involving machines and
humans, and design are of little interest to conventional science. Perhaps the first organised
effort to consider the notion of related objects was the subject matter of control theory (Brown,
Campbell, 1948, Korn, 1995) which evolved into control engineering. In the 1950’s pioneers
of the ‘systems view’ (Bertalanffy, 1950, Boulding, 1956) drew attention to the generality of
the notion of related objects and strong attempts were made to develop a general theory using
isomorphism or mathematics (Klir, 1969, Yi Lin, 1999). Perhaps because of the immense
variety and diversity of particular manifestations of related objects, no general, underlying
principles and a suitable symbolism have been found. The subject matter of the systems, or
systemic, view became fragmented into energetic and information systems, living systems,
ecosystems, management (people and project), social science and others. Perhaps the
development of and preoccupation with technology, computers, internet etc have lessened the
desire for search for fundamental ideas. The widespread interest in the subject is reflected by
the large number of people engaged in universities (not at school level) and at conferences in
the production of views, theories expressed in abstract language with no systematic attempts
to relate terms to observables (Jackson, 2000). Use of ‘jargon’ and borrowing long established
concepts from conventional science and engineering such as entropy, feedback etc., is
practiced. A variety of techniques and diagrams reflecting system views, has been produced
without in depth theoretical basis in mathematics or language (Holt, 2001).
Current work is aimed at searching for unifying, basic principles underpinning the notion of
related objects and at the use of formalised natural language supplemented by mathematics
when needed, as the symbolism which fits the generality of the systemic view. Such
symbolism is used for creating schemes for predictive reasoning used for investigating the
existence or otherwise of outcomes of scenarios and for design of products and systems
(Korn, 2002, 2003, 2004, 2005a,b). This paper describes the systemic view of parts of the
world, the view of complexity and hierarchy, and the formalisation of natural language for
showing how emergent properties appear to evolve and their application in design of products
and systems. Linguistic modelling is outlined and is used to show how to represent prototypes
in design. The notions of unit of complexity and how to assign a measure of complexity to a
product, are introduced. The approach is rich in analytical content such as linguistics, issues of
grammar, predicate logic, uncertainty theory, mathematics etc. which facilitates construction
of teaching schemes and allows concrete problems to work out at varying levels of difficulties.
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EMPIRICAL BACKGROUND
At the most fundamental level human and other animate beings appear to be able to perceive
through their sense organs, chosen parts of the world, permanent or changing, not so much in
detail as in their entirety. In many cases, they are capable of recognising and reacting
appropriately, and perhaps intuitively, to such impressions : enemy (fight or flight), prey
(hunt), snake (jump) and so on. This method of rapid processing of information and
subsequent action may have evolved as a result of need for survival : in the face of danger,
there is no time for contemplation and analysis.
A part of the world thus perceived is called a ‘whole’ or ‘object’ and judgement is formed
towards recognition (Buelens, 2006). Sense organs are sensitive to physical effects. Thus, to
create an impression for the mind to work on, a whole must be a physical object. Based on
directed observation such objects may be classified into :
A. Concrete - Inanimate natural (rock, water, oxygen..),
artificial (artefacts.., gear box, motors, knife..),
natural changing (hurricane, volcano, earthquake..)),
Animate (tree, zebra, man..),
Technical (control and computer systems..),
Animate activity (cells in organs, forest, herd, human social (family) and
production organisations),
B. Symbolic - carried by medium in which means with meaning for handling thoughts are
embedded (Korn, 2001). Means with meaning are : 1. Images (pictures, sculptures, diagrams,
shapes, signs and any object to which means with meaning can be attributed : centaur, devil,
works of art, gestures (with a fist..)), 2. Natural language (letters, words, sentences), 3. Music
(symbols to express tunes, rhythm) and 4. Mathematics (symbols like letters, numbers and
relations).
Correspondingly, humanity has produced the basic disciplines of : 1. Arts, 2. Literature, 3.
Music and 4. Conventional science, plus the cross disciplines of engineering, medicine, law,
economics etc.
With reference to the classification, we note :
1. Inanimate, natural objects exist in nature and have come about by chance. Artificial and
symbolic objects are manufactured in accordance with purpose by animals (bird’s nest,
spider’s web…) or humans (knife, petrol from crude oil, a letter…) for use or consumption by
self or others. Symbolic objects are perceived and used for description of themselves or of
concrete objects, for expression of feelings, sentiments, emotions and for reasoning by
animate beings with suitable central nervous apparatus (Johnson-Laird, 1988).
2. Through their activities natural changing, also animate, technical and animate activity
objects can cause or bring about impressions, experience or a change in another object when
suitably qualified. The first does so by chance and the others in accordance with purpose.
Purposive activity is as common in the animate sphere as gravity is in the natural.
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3. Animate, technical and animate activity objects can make use of other such objects for
causing a change in self or in others. For example, ‘man rides a horse to move faster
(objective)’ or ‘the party in opposition organises a demonstration to make a point to the
government (objective).
A dichotomy of objects has emerged : the results of change, a bird’s nest, man hit on the jaw
(which can exist in static state) and the causers of change, the bird, another man (which exist
in dynamic state). When a causer operates in accordance with purpose to bring about an
envisaged change of state in a changing object which is embodied in an objective and uses
interaction generated by product, we have an organisation. Change of state is expressed as a
quantitative or qualitative property as defined in physics (Rogers, Mayhew, 1963), here we
use the notion extensively but in much the same sense. An organisation is embedded in its
physical, social etc environments (Hatch, 1997).
Viewing parts of the world as related properties or objects is the view of complexity. When an
object is seen to consist of others and so on until an agreed ‘limit’ is reached or parts are
aggregated from objects into more complex parts for the production of a new property, we
have a view of hierarchy. Tendency to form hierarchies is perhaps motivated by acquiring
new properties which enable an object fit into an environment more successfully. These views
comprise the systemic view of parts of the world.
We suggest the following argument :
1. Any part of the world can be viewed as related objects or properties, view of complexity.
Point 1. implies that
A. The systemic view is pervasive, indivisible and empirical. Pervasive and indivisible means
that the view transcends compartmentalisation and other divisions (technical systems,
information systems, management systems….) only details vary.
B. Objects, properties enter or entered (design) into relations to produce quantitative or
qualitative outcomes or new properties (emergent) of a whole.
2. There is an immense variety and diversity of particular instances of the view complicated by
the variety of roles that a part can play as scenarios vary.
Points 1. and 2. imply that
A. Conventional science with its objective interest in outcomes expressed as combinations of
selected, quantitative properties of a single object as part of a class, method of division,
compartmentalisation and use of mathematics is not fruitfully applicable to the systemic view.
Although it has its fields of application at the level of properties of objects (Korn, 1995, 2003)
and in specific problems like decision making.
B. General principles and a symbolism relevant and appropriate to the systemic view need to
be found. Natural language as a symbolism matches the generality of the view but it has
problems when it comes to its use as a model for predictive reasoning to investigate
possibilities of outcomes and as aid to design (to increase its expressive power it operates in
abstract, collective terms, rich in complex expressions, metaphors, innuendoes….(Korn,
2006)).
Point 2. implies that ‘building blocks’ need to be found of which ANY part of the view can be
constructed. Therefore, abstract expressions regarded as wholes which can convey
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impressions and effects and stories of scenarios in natural language need to be converted into
homogeneous language by linguistic analysis consisting of minimal elements of the former
(one and two place simple sentences (ordered pairs)) which can be used for development of
models (analysis) which in turn are used for the reconstruction (synthesis) of expressions and
stories with acceptable fidelity.
In practice, reconstruction may take place by chance or purpose. In the former case we speak
of evolution and in the latter we have design, both can lead to a view of hierarchy.
This argument forms the basis of the approach of the current work aspects of which are
outlined in this paper.

LANGUAGE AS THE MODEL OF COMPLEXITY AND HIERARCHY
Only a whole or an object in its totality as defined by its conceptual boundary (discussed later)
and organised by an agent, can create an impression, effect or interaction fired by the property
of the whole, its emergent property (Checkland, 1981). We tend to describe and communicate
in terms of abstract expressions which stand for wholes (noun phrases) or actions (dynamic
verbs) (Burton, 1984). There is no time and ability to create complex arrangements of objects
or properties and relations. However, when such expressions need to be executed they must be
seen in terms of their concrete related constituents (bird’s nest = assembly of twigs and
feathers organised so as to give soft support) .
Natural language as a symbolism or primary model can be developed to cater for this
proposition. In addition, it is the symbolism of sufficient generality to fit the systemic view
and capable of formalisation for creating predictive, reasoning schemes. The schemes include
predicate logic sequences which can handle uncertainty associated with human components
and can carry mathematics as needed to establish precise criteria for decision making, for
example. However, language as it stands is too complex, rich in metaphors and other
picturesque means which have evolved to facilitate effective communication. Language needs
to be seen as a model that reflects the systemic view. Here we are concerned with elucidating
the view of complexity of words and sentences forming a scenario. We express these as
collections of basic constituents (one/two place sentences (ordered pairs)), the minimal
elements of language with full sense or meaning to relate states of mind to experience (Burton,
1984) which are to be used for reconstructing complex scenarios.
If language has evolved to help people navigate in the world then it must reflect the nature of
the world i.e. there is isomorphism between the organisation of language and that of parts of
the world as we perceive it. If we perceive parts of the world as related objects then it follows
that language, and any other symbolism, is also organised in this way (mile γ lime, same
letters but different spatial relations). Elements of language are used for its organisation. For
the current purpose, these are :
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1. Designation of conditions, qualities and quantities (constant or time varying) organised into
conjunctions leading to,
2. States (permanence), events and actions (change), and
3. Their qualified relations in static and interactions in dynamic scenarios.
1. Naming conditions, qualities and quantities
We call ‘property’ used for referring to conditions, qualities and quantities of objects, the
basic unit of perception which enables us to examine an object in more detail. We limit our
discussion to descriptive properties realised by adjectives, adjective phrases or clauses and
participles (Burton, 1984). Properties are divided into
Concrete : geometric, material, numerical, energetic and informatic (Korn, 1995, 2001) which
are directly observable either through the senses or instruments because they create physical
effects like reflecting light. Geometric and material properties can be used to create medium
for carrying energy and information when these are added as in Figure 1. For example, carbon
when used as a fuel carries stored, chemical energy. When it is used for making marks on
paper, it may carry information. In the latter case these properties are called ‘informatic’.
Abstract : all other properties which are assigned by the mind to observed conjunctions of
concrete properties and objects in permanence or changing.
a. Complex properties. For example, from the geometric and material properties of skin on the
face of a person (a part of the world) we can conclude if he/she is ‘old’ or ‘young’.
b. Mental properties which indicate features, attitudes and abilities. For instance, features :
‘happy’, ‘sad’, ‘fearful’, ‘uncertain’, ‘anxious’ ; attitudes : ‘ambitious‘, ‘benevolent’ ;
abilities : ‘clever’, ‘skilful’, any of which can be deduced from concrete properties of face and
from those exhibited by observable behaviour. Mental properties constitute mental states like
‘sadness’. Awareness of ‘rules’, ‘expectations’, ‘beliefs’, ‘habits’, sentiments, feelings,
emotions etc are constituents of mental state.
c. Properties of condition, events, action and behaviour. For example, ‘perfect’ designates a
condition when the conjunction of relevant concrete properties are seen as having no defect,
‘honest’ refers to quality of a person who habitually tells the truth, action may be described as
‘merciful’or ‘loyal’ and behaviour as ‘brave’.
d. Particular properties. These are phrases or clauses which act as qualifiers of physical or
mental state of objects. For example, ‘Policeman who was on duty, noted the complaint’.
We note
a. Abstract properties have been created to avoid repetition of conjunctions of concrete
properties i.e. to increase the effectiveness of communication.
b. Any part of the world or an object can be seen as a conjunction of an infinite number of
properties carried by statements of which one or a few are selected depending on the scenario
in which an object finds itself. These properties are called contingent and referred to as
adjective phrases.
2. Naming states and activities (events, actions)
Objects or conjunctions of properties are designated by ‘nouns’ or ‘noun phrases’. We divide
objects into :
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Category 1 : Common nouns are seen as labels assigned to carriers of things (objects) which
are assumed to have material existence including medium with energy or information, concrete
objects. They can be modelled as conjunctions of concrete and abstract properties selected on
the basis of a particular point of view or role in a scenario which are, thus, contingent. When
one or more contingent properties of an object vary in time we have an event or action or a
state of change.
Category 2 : Abstract and collective nouns designate non-material things which exist in the
mind and as such are deduced from states or activities of category 1. They are used to name
states of mind or being, feelings, conditions, concepts, qualities, activities or groups of people
or collection of things, all displayed by concrete objects. For example, STATES of concrete
objects : clarity (of glass), happiness (of the boy), character (of the man), ACTIVITIES of
concrete objects : revolution (by people), arrival (of trains), courage (of soldier), thief (man
who steals), crew (personnel in an aircraft cabin).
An abstract or a collective noun cannot stand on its own : it is attached to concrete objects to
which it acts like a qualifier, an adjective. It can have properties which refer to extent,
intensity, or behaviour, it cannot have concrete properties which refer directly to a part of the
world.
Category 3 : These are proper nouns which refer to objects like individual persons, places etc.
A ‘person’ can play the part of lowest ‘limit’ in a hierarchy of living/human activity (biology).
3. Naming relations, interactions and their qualifiers
The terms ‘relation’ and ‘interaction’ refer to connectedness between two or more objects.
Relation between objects is time independent, interaction involves activity like a process or
action. Relation indicators are : space (left, above..), time (before..), order (first..), kinship
(father, son..) stative verbs (to be, to stay), relational (and, or..) and dynamic verbs
(interactions (to dig (with skilled power), to shout (carrying information))) (Korn, 2001).
Most relation indicators can be qualified by an adverb of manner (firmly), place (in the
corner), time (at 10.00 hours) etc or adjectives. (Burton, 1984).
A stative verb describes a relation between objects (the keeper held down the animal firmly) or
between an object and a property designating state (the bucket is usually full).
A dynamic verb describes interaction between objects (the shopper lifts the bag with difficulty)
or can be applied to a single object (the man shaves each morning) with adverbial qualifiers.
We have a two – or one – place verb (Korn, 2003).
Verbs can be concrete or abstract. A concrete verb describes a state or activity which
impinges directly on the senses. For example, we can say that this object (a bucket) has
another (water) inside it in which case the state is described by the verb ‘to contain’ or ‘the
dog barks’. An abstract verb refers to a group of concrete verbs like ‘to move’ which
represents a group of verbs ‘to run’, ‘to walk’, ‘to swagger’, ‘to amble’ or ‘to glide’. There are
abstract verbs which stand for a series of action or activities like ‘to deliver (the post)’.
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Empirical content of words (static view of complexity of words)
Natural language consists of symbols. Thus, all linguistic terms are theoretical, the results of
generalisation following observation. For a theoretical term to have meaning, it should be
capable of being ‘instantiated’ i.e. to be related to a part of the world or to experience and its
coverage of particular aspects of experience is its empirical content. The method of
instantiation is to see this coverage as properties or objects in relation in the context of a
scenario. We identify objects by name or label, relations by relation indicators including
dynamic verbs in passive voice. The objective of instantiation is to break down a theoretical
term into terms which are, or closer to, concrete terms so that an agent by tracking an
algorithm, can combine them into an object leading to an acquired, emergent property.
We demonstrate the method of instantiation of category 1. terms by considering a ‘supply of
water’ in which ‘supply’ represents a class of objects and ‘of water’ places ‘supply’ at a
particular point in the class, it acts as an adjective phrase. We can describe ‘supply of water’
as follows : ‘A copper tap is screwed into a container which is connected to the water mains.
A hose is attached to the tap’. Here we have four objects and three relations (Korn, 2005a) as
we discuss later in detail : ‘Tap is screwed into container’, ‘Container is connected to mains’,
‘Hose is attached to tap’. An agent can construct ‘supply of water’ by accomplishing the
actions indicated by the verb relations in accordance with an algorithm leading to an emergent
property such as ‘An assembly for use as a supply of water’.
Terms in category 2 have no direct reference to a part of the world through concrete
properties. ‘Scientific, political or bloody revolution’, for example, gives an impression about
the kind of ‘revolution’ but still unrelated to experience.
We can describe an ‘actor’ as having ‘popularity’ which refers to a quality and is anchored by
the term ‘actor’ to a class (category 1 terms) of persons. We need to express under what
circumstances we would describe an ‘actor’ ‘popular’. Let us say : ‘He makes good films’,
‘His films are liked by the public’, ‘Charities benefit by him’, ‘He promotes his profession’.
There are five objects (actor, films, public, charities, profession) and four relations with
simultaneous presence as eq.1. which gives ‘popular (emergent property) actor’.
Abstract verbs cover a series of actions or activities and, in the course of their execution when
anchored to a category 1 noun, need to be broken down to show these explicitly. ‘To deliver
the post to houses with specific addresses’ serves as example.
We have shown how category 1 and 2 terms can be described as related objects so as to
formulate products for the execution of change as part of design scheme (Korn, 2004, 2005a).
Conversion of category 1. and 2. terms into collections of ordered pairs or their instantiation
can be formalised for use in design since these collections can be executed.
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Evolving structures (view of hierarchy)
The intention is to show how hierarchies evolve using ordered pairs. The sources of ordered
pairs are category 1 and 2 terms and ‘heaps’ selected by chance or purpose (bottom up
design), the former can be used as executable design objectives (Korn, 2005a,b). Stative
(supplemented by relation indicators) and dynamic verbs (in passive voice) create relations
between nouns. In general, a series of two place sentences or ordered pairs, can be written as
ni (adjix) verbi (adviy) nj (adjjz)

1.

where adj - adjectival qualifiers of nouns ‘n’, adv - adverbial qualifiers of verb. These are
contingent properties selected so as to be relevant to the nouns and relations (aiding or
hindering) expressed by the ‘verb’ and make the sentence context dependent. In a one place
sentence the subscript j = 0. For each noun ‘i’ we can have a number of adjective qualifiers :
for i = 1, x = 1,2,…, and i = 2, x = 1,2,… and so on. The subscript ‘j’ can be similarly
expanded with ‘z’ number of adjectives. Each noun as the subject of sentence has one verb
attached to it with a number of adverbial qualifiers y = 1,2,…Y.
We assume that we have a number of ‘heaps’ each with randomly distributed, qualified and
unrelated objects designated by noun phrases. For demonstration we select three heaps with
objects ‘n’, ‘p’ and ‘q’ from which we take ‘n’ for detailed development. Each object in ‘n’
can carry one qualified relation indicator which designates the relation that the object is judged
to be capable of entering into
(ni (adjix)) (verbi (adviy))

2

Each object in eq.2. can enter into relations with others which are without relation indicators
and are designated by the subscript ‘k’ in the same heap to form ordered pairs (Lipschutz,
1982) arranged as an array in eq.3.
(nik (adjix)) (verbi (adviy))
for i
i
i
i

=
=
=
=

1
2
3
4

k
k
k
k

=
=
=
=

3.

1
1, 2
1, 2, 3
1, 2, 3, 4 and so on

where ‘i’ and ‘k’ indicate the vertical and horizontal expansions with ‘i = k’ leading to a
square array which is the expanded form of eq.3., with number of ordered pairs = n2.
We use the ‘supply of water’ in the previous section as example of how to construct eq.3. We
have a set of objects in a heap with contingent properties and data (Korn, 2001) : Water is
(clean), Vessel is (3 m high, has diameter 1 m), Tap is (made of copper), Hose is (12 m long,
flexible), Water supply is (available).
We have from eq.2. : water (clean) is inside
vessel (3 m high, has diameter = 1 m) contains
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tap (copper) screwed into
hose (12 m long, flexible) attached to
supply (available) connected to
which are used to develop eq.3. with designations abbreviated and i = k = 5
(w inside w)
(w inside v)
n11
n12
(v contains w) (v contains v)
n21
n22
(t screwed w)
(t screwed v)
n31
n32
(h attached w) (h attached v)
n41
n42
(s connected w) (s connected v)
n51
n52

(w inside t)
n13
(v contains t)
n23
(t screwed t)
n33
(h attached t)
n43
(s connected t)
n53

(w inside h)
n14
(v contains h)
n24
(t screwed h)
n34
(h attached h)
n44
(s connected h)
n54

(w inside s)
n15
(v contains s)
n25
(t screwed s) 4.
n35
(h attached s)
n45
(s connected s)
n55

Eqs.3. and 4. are the basis for development of hierarchical structures. Arrays such as eq.4.
yield a large number of choices to some of which new, emergent properties can be assigned as
discussed later, an important factor in hierarchy and design. Each term in eq.4. can now be
executed by an organisation according to an algorithm to produce the totality of a new object
‘supply of water’ which can then be used as such. This is shown in ‘APPLICATION TO
DESIGN…’ (Korn, 2005a).
In short, we let i = k = 4 and x = y = 0 i.e. we consider context-free sentences, then eq.3.
becomes
n11
n21
n31
n41

n12
n22
n32
n42

n13
n23
n33
n43

n14
n24
n34
n44

5.

Each term in eqs.3., 4. and 5. is an ordered pair. For example, the sentence or the story ‘Top
of the table is supported by legs which stand on the carpet’ is expressed as eq.2. to form 3
relations for the 3 objects : i = 1 = ‘top is supported’, i = 2 = ‘legs stand on’ and i = 3 =
‘carpet is’. From eq.3.
0
n11
(legs stand on top
n21
(carp is top)
n31

(top is supported by legs)
n12
0
n22
(carp is legs)
n32

10

(top is supported by carp)
n13
(legs stand on carp)
n23
(carp is carp)
n33

6.
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In eq.6. one selected term from first two rows (3 objects, 2 relations) is part of the sentence. In
the 1st row ‘top is supported by legs’, in the 2nd row ‘legs stand on carpet’ and in the 3rd row
‘carpet is carpet’ = 0. The three relations together may be described as : ‘table supporting
arrangement’ which, when assembled by an agent, is the emergent property of the whole
conceptually bounded by the concatenation of the three ordered pairs. However, the array
offers a choice of aggregation. For example, we have in the 1st row ‘top is supported by the
carpet’, in the 2nd row ‘legs stand on the top’ and in the 3rd row ‘carpet is carpet’ = 0. This
aggregate also makes sense, we can name it ‘upside down table’ as its emergent property.
We can conclude that the arrays in eqs.3., 4., 5. and 6. offer a choice of wholes and show how
a variety of structures emerge from a collection of separate objects for existence, possible use
or potential accomplishment of change. An emergent property is produced by a new structure.
Varying the qualifiers of nouns and verbs enables an existing structure to adapt or fail to adapt
to objects external to it called environmental objects.
We construct a pattern of relations by selecting one relation from each row of an array like
eq.5. The converse would mean that the same object would be related to more than one other
object, an indeterminacy. In other words, we only allow a single instance in the domain with
multiple range which creates a function (Lipschutz, 1982). Accordingly,
i=I
simultaneous presence (sp) = ∏ ((ni(with
i=1

k = 1,2,3…)

(adjix)) (verbi (adviy)))

7.

in which for each ‘i’ we select a ‘k’ from each. ∏ is the simultaneous presence operator which
defines the conceptual boundary of the whole and indicates that a whole is greater than the
‘sum of its parts’. In other words, a whole is not an algebraic sum but an aggregate of parts
with relationships.
Application of eq.7. to the example in eq.6. results
i=3
simultaneous presence (sp) = ∏ (n12 x n23 x n33)
i=1

8.

Representation of arrays by graphs or linguistic networks
The array of ordered pairs in eqs.3. or 5. is a collection of objects and relations which can be
represented as a graph (Jun-Ming, 2003, Korn, 1995). The ‘nouns’ in an array as eq.3. are
depicted as ‘nodes’ which are connected by lines designating the relations. Using eq.5. as a
demonstration we construct Figure 1.
Each object can enter into relations with the others in (n – 1) ways and with itself making the
total number of relations equal to ‘n’. Selection of one term in each row of an array means in
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graph terms that only one line is allowed to leave a node but a node can have any number of
lines entering. ‘Leaving’ and ‘entering’ are defined by the order of subscripts. The graph
shows the choice offered by combining objects in a heap in a variety of ways to create a
number of sp’s. Selection of one term also obviates the possibility of the same two or more
objects having the same relationships with different objects at the same time. Eq.6.
demonstrates this restriction, ‘carp is legs’, ‘carp is tops’. ‘Carp’ cannot be both at the same
time, it must be either.
n14, n41

n13, n31
n1
n11

n12, n21

n2

n23, n32

n22

n33
n3

n34, n43

n44
n4
n24, n42

Figure 1. Graph or linguistic network representation of array
The selection of a particular choice is given by the tree of a graph (Jun-Ming, 2003, Korn,
1995). Tree is defined as a graph which connects all nodes without forming a loop (not self
loops). A tree of the graph in Figure 1. is shown in Figure 2.
When constructing a tree we insert a line or branch which connects two nodes. Each additional
branch inserted subsequently connects one additional node. Thus,

n11
n1

n22
n12

n14

n2

n33
n23

n3

n44
n4

Figure 2. Graph showing a tree
number of tree branches = n - 1

9.

According to eq.9. the number of relations equals the number of tree branches which defines
the conceptual boundary in eq.7. with I = (n – 1).
The number of trees which can be constructed on ‘n’ nodes in an undirected graph is given by
(directed graphs lead to more complicated treatment)
number of trees = n(n

- 2)

10.

The tree representing an sp in eq.8., is shown in Figure 3., from eq.10. number of trees = 3.
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top
n1

n33

supported by
n12

legs
n2

stand on
n23

carp
n3

Figure 3. Graph of ‘table supporting arrangement’
In order to further the construction of a hierarchy, we carry out the same procedure with the
other heaps, ‘p’ and ‘q’ to produce new sp’s as eq.7. In each case the number of sp’s are
determined from graph considerations. These sp’s are operated on and selected by agents to
produce new objects ‘Nf ‘, ‘Pg’ and ‘Qh’ with emergent properties and their combined number
(f + g + h) is then treated as described above and so on. The procedure is summarised in the
scheme in Figure 4.
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ni

(sp)nf

Nf

pj

(sp)pg

Pg

ql

(sp)qh

Qh

determined from
topological considerations

R(f+g+h+)
leads to

intervention by
purposive systems in Figure 8.

Figure 4. Procedure for generating hierarchy
We have outlined a procedure for the production of hierarchy in which :
1. The properties or objects and their relations at the level of ‘limit’ are defined and conserved
unless added to or subtracted from objects as the hierarchy progresses. This may overcome the
‘semantic barrier’ of recognition.
2. The objects in an array as eqs.3. and 5. may be endowed with the abilities of agents. In such
case we have self-organisation (Kaufman, 1993).
3. The production of sp’s alternates with operations by purposive agents which are modelled
as the scheme in Figure 7. using linguistic modelling.

Introduction to linguistic modelling (dynamic view of complexity of sentences)
Natural language as the primary model contains linguistic complexities, metaphors etc. It
needs to be converted by linguistic analysis into a homogeneous language of one and two
place context dependent sentences which can then be used for constructing the reasoning
schemes of linguistic modelling (Korn, 2003).
Adjective qualifiers can be classified into properties with specific roles. The causal relations
between a driving property (dp) and an interaction (in) and an interaction and an acquired
property (Korn, 2002) lead to expressing a one- or two-place basic constituent as a pair of
predicate logic conditionals. For instance, the sentence 'As part of his duty with care about the
job (dp) and with good eye sight (ip = facilitate/hinder interaction), the postman sorts (in)
according to code (adverbial phrase) properly addressed (ep = facilitate/hinder change (ap))
letters' can be formulated into :
'IF (it is part of his duty and with care about the job) AND (he has good eye sight) THEN the
postman sorts letters (according to code)'.
'IF the postman sorts letters (according to code) AND the letters are (properly addressed)
THEN the letters become sorted (ap)'.
The result of the 'postman's' action in the example above is a change of physical property of
the 'letters', referred to as outcome. Exercising his skilled power, the 'postman' converted
letters from unsorted into ‘sorted’, he has created order out of chaos or an emergent property.
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We use the example of the ‘postman’ to show the inferential structure (Korn, 2002) which
demonstrates the propagation of state in time towards outcomes the possibility of which is
subject to qualifiers assumed to be relevant and their associated uncertainties (Durkin, 1994).
Homogeneous language of context-free sentences (from the story by linguistic analysis)
Postman sorts letters. (Skilled power carrier)
Semantic diagram
Shown in Figure 5. where the object labels are enclosed in contours connected by solid,
directed lines of interaction pointing towards the affected object. A dotted directed line
indicates change in time, not explicitly stated. Lines attached to contours indicate qualifiers.
Adjectival qualifiers with grading (from the story)
dp(1,1) – partofhisduty (strong,med,weak), care (high,low)
ip(1,1) – eyesight (excellent,poor)
ep(2,2) – addressed (perfect,mistake)
where the first numeral in the brackets designates the object which is described by the
property and the second designates the object at which the property is active.
Logic sequences/topology of scenario (from the semantic diagram)
1/1. dp(1,1) ∧ ip(1,1) → in(1,2)
1/2. in(1,2) ∧ ep(2,2) → ap(3,3)
where the logical AND function is used, however, the properties ‘ip’ and ‘ep’ can be regarded
as additional evidence which alters the calculations of certainty factors (cf) (Durkin, 1994).
dp(1,1) – duty/care
ip(1,1) – eyesight

ep(2,2) - addressed

ap(3,3) sorted ???

time change
postman
1

letters
sorts (accord..)
in(1,2)

letters
2

3

OUTCOME
(subject to
uncertainties)

Figure 5. Semantic diagram of a two-place sentence, a basic element
Interactions with adverbial qualifiers
in(1,2) – sorts : sorts(according to code)
Logic sequences with graded adjectives/data for cf
This part of the method deals with detailed expansion of the logical forms and with
computation of uncertainty of outcome (not given here).
A one-place basic constituent is given by the sentence 'Depressed, strong willed man with
financial problems, tried to kill himself by jumping off a cliff 2 weeks ago'. This is
diagrammed in Figure 6. based on the context-free sentence, ‘Man tried’ as before

15

SYSTEMIC VIEW OF PARTS OF THE WORLD
dp(1,1) – with financial....
ip(1,1) – depressed
ep(1,1) - strong willed
man

time change

man

1

ap(2,2) – at bottom of cliff ???
OUTCOME
2 (subject to uncertainties)

in(1,1) – tried (....)
Figure 6. Semantic diagram of one-place sentence, a basic element
Adjectival qualifiers with grading (from the story)
dp(1,1) - with financial problems
ip(1,1) - depressed
ep(1,1) - strong willed
Interaction and acquired property
in(1,1) - tried (to kill himself (by jumping off a cliff (2 weeks ago)))
ap(2,2) - man at the bottom of cliff
One and two place sentences into which a story representing a scenario is broken down by
linguistic analysis, are recombined so as to reconstruct the story as a semantic diagram which
can be read. However, the story is now in a form which is suitable for further analysis into a
predictive, reasoning scheme.

APPLICATION TO DESIGN AND MODELLING OF
ORGANISATIONS
A procedure for design of systems and products is outlined. It leads to the use of linguistic
modelling for constructing models of prototypes for testing particular designs.
Figure 7. shows a scheme of objects and their interactions organised into purposive activity to
change a single property of a changing object (CO) or user or consumer. The scheme also
embodies the elements of design :
1. A problematic IS is noted and agreed on by agents having an interest in the problem,
2. A FS of CP or outcome, consistent with IS, is envisaged, agreed on and postulated as the
solution to the problem and expressed as ‘objective’ (rs),
3. CP joins IS to FS and is induced by an appropriate interaction.
4. The interaction is generated by a generalised product.
5. Alternative products are postulated.
6. A particular product is selected using quiescent properties (QP) of CP and environmental
objects like stake holders. Properties of this product are determined from requirement analysis
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of CP and environmental objects. Uncertain environment, payoff and bias, prejudice and
preferences affect the selection (Thomas, 1972).
7. For change of state of the known product the process just outlined is repeated for IO.
Points 1., 2., 5. and 6. are shared with decision making.

Role of product in changes of properties
A change of state of a CO takes place as a result of interaction denoted by a dynamic verb.
Thus, CO appears to act as a converter in accordance with generalised Newton’s 2nd law :
nothing changes by itself (mass is ‘forced’ ‘to accelerate’). A potential product (such as
inanimate (lava), animate (trained person), artificial (artefact : knife, component : gear box) or
symbolic object (sentence : statement)), has to be brought to a state or has to have an emergent
property imparted by IO to enable it to generate the appropriate interaction. A product also
has to be delivered to be available to CO to exert interaction so that CO with IS can become
CO with FS.
There is, thus, a causal connection between a changing property (CP) and interaction
generated by a product which is called the semantic functional relation (SFR).
SFR of causal connection has the form : ‘Statement with changing property (CP) and to
accomplished this’ - calls for – ‘Statement with generic product and the infinitive form of a
dynamic verb designating interaction’.
There is an SFR for selection of particular products and for generating requirements from
quiescent properties (Korn, 2004, 2005a).
Generic products to effect the immense variety of change of CO are suggested as
1. Energy carried by medium (mechanical, electrical..(Korn, 1995), food.., chemicals..).
2. Information (with factual and emotive content) carried by medium (with means with
meaning). In the sentence 'The fireman shouted to the other that the corrosive liquid in the
vessel stands at a level of 2 m', the subordinate clause is information. ‘Fireman’ is the sender,
'other' is the receiver and the verb 'shouted' designates influence interaction. The context-free
sentence in the subordinate clause is 'liquid stands'. 'Liquid' is qualified by 'corrosive', an
adjective, and the verb is qualified by adverbial phrases 'in the vessel' and 'at a level' where the
latter is further qualified by data '2 m' (Korn, 2001).
3. Components (artefacts (knife, a meal, fruit juice..), hardware (motors..) operated by skilled
power which is power (energy) driven by influence (information) via an amplifier which can
be technical, biological, social or animate like a horse, etc… i.e. beings unable to set
objectives.
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FS
changing property, CP
IS

changing
object (CO),
user

changing
object (CO),
user
interaction of change
(energy or information)

provides
current state
of delivery
of product
(ps)

PRODUCT
(P)

interaction
of delivery
(physical or
skilled power)

interacting
objects
(IO)
sensor/
comparator 2
(IO)

exists at time ≤ 0

environmental
objects (EO)
influence

(to be designed
for time > 0)

actuates according to
deviation : g((rd) – (ps))

reference for delivery (rd)

provides
current state of
changing object
(cs)
sensor/
comparator 1
(agent)

rd = f((rs) - (cs))
objective (rs) to refer
to FS set by agent
(exists at time = 0)

where ‘f’, ‘g’ mean ‘function of difference’

Figure 7. Scheme of purposive activity to change a single property
4. Linguistic terms which, in totality, stand for states and their changes or expressing ideas
which can create impressions or effects to influence animate beings carried by medium with
category 1 (a garden, advertisement..) or category 2 terms (access (to a road), selection (of
candidates for a job)).
5. Part of a scheme or manipulation to fit into the scheme in Figure 8. and can be used to bring
about a benefit or otherwise to an animate object (putting a family in prison (product) by a
despot (agent) directing his soldiers (IO) to influence the father (CO).
A product to be effective for creating a change, an impression or an effect in a CO must exist
in its totality with parts which are assembled, added or subtracted in accordance with an
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algorithm by IO within the framework of an organisation. The scheme of the simplest
organisation is depicted in Figure 7.
We make the following remarks
1. In general, any purposive scheme (the simplest being a technical speed control system
(Korn, 1995) changes one property of a changing object at a time since only two properties
(the current state through feedback and objective) can be compared at the same time. Such a
scheme is called a unit of complexity of which more complex schemes can be constructed.
Figure 8. depicts a purposive system where ‘cs’ of CO is compared with objective ‘rs’ by an
‘agent’. The number of purposive operations by the same or more units of complexity,
required to construct the totality of a product within a unit of complexity, is called the measure
of complexity of product. For example, construction of a shoe (product) involves a number of
purposive operations until it is complete or its totality is reached (its measure of complexity)
so that it can exert influence on the buyer (CO).
2. In Figure 7. the ‘agent’ knows both : the ‘objective’ AND the ‘product’ the application of
which according to an algorithm by IO brings about the desired ‘objective’ or FS.
3. We have identified ‘alternatives’ in decision making (Thomas, 1972) with ‘particular
products’ in the scheme in Figure 7. In view of the causal relation between interaction and
changing property (CP) ALL envisaged ‘alternatives’ must produce the same interaction.

An example
This example is intended to demonstrate the use of arrays, the expansion of category 1. and 2.
words, as product in the design of organisations as defined here.
Story of scenario : ‘A shop keeper (agent with overall objective) wants his customers (CO) to
have an increased level of satisfaction. He can lower prices, provide tables and chairs or can
display sandwiches with easier access and selection. He prefers the 3rd alternative’.
CO – customers
IS (problematic) – low level of customer satisfaction
FS – increased level of customer satisfaction
CP – customers become increasingly satisfied
SFR for causal connection : ‘Customers become increasingly satisfied’ and ‘to achieve this’ calls for – ‘Linguistic terms to influence customers to become more satisfied’
SFR for selection : ‘Linguistic terms to influence customers to become more satisfied’ AND
‘Shopkeeper prefers sandwiches with more attraction’ and ‘to realise this’ – select – ‘More
attraction to mean sandwiches with easy access and selection’
We do not pursue ‘requirements’ here but instantiate ‘access’ and ‘selection’.
‘Access’ means that ‘sandwiches’ are placed on ‘shelves’ when the latter are ready.
‘Selection’ means that ‘sandwiches’ are to be arranged and priced according to their ‘content
(cheese, ham or tuna)’. ‘Priced’ means that prices (cheese, £, ham, £, tuna, £) are
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attached to sandwiches. ‘Ready’ means that shelves are clean. Both tasks are carried out by an
assistant (agent). If not, there is need for design of ‘interacting objects’ (IO).
We construct an array (Korn, 2005b). There are 4 nouns or objects : sw (sandwiches), sh
(shelves), co (content) and pr (price) (of which sw, co and pr are still abstract) to which we
assign relation indicators, stative verbs in this case i.e. introducing ordered pairs starting with :
‘sw are placed on (pl), sh are clean (cl), co is used to arrange (us), pr are attached to (at)’ from
which
0
n11
sh cl sw
n21
co us sw
n31
pr at sw
n41

sw pl sh
n12
sh are cl
n22
co us sh
n32
pr at sh
n42

sw pl co
n13
sh cl co
n23
0
n33
pr at co
n43

sw pl pr
n14
sh cl pr
n24
co us pr
n34
0
n44

11.

An ‘ordered pair’ can be represented as a two-terminal network (Korn, 1995). The
network representation of an ordered arrangement of pairs as eq.5. is shown in Figure 8.

pl/c
pl/s
sw

us/w

pl/p

cl/c

us/p

sh

co
us/s

pr
at/c

cl/w
sh/clean

cl/p
at/s

at/w
Figure 8. Linguistic network representation of eq.11.
Arrays like eq.5., 11. and the network in Figure 8. give a large number of choices the number
of which can be calculated, for relating the objects. A particular choice is selected by design or
evolution. For example, by selecting one term from each row in eq.11. or a tree as shown in
Figure 9., we can generate the following assemblies which make sense :
1. sw are placed on sh, sh are clean, co is used to arrange sw, pr are attached to sw
2. sw are placed on sh, sh are clean, co is used to arrange sw, pr are attached to sh
3. sw are placed on sh, sh are clean, co is used to arrange sw, pr are attached to co
each of which defines the conceptual boundary of a choice or assembly.
We formulate objectives using the first assembly which are arranged in a time sequence as
would be indicated by an appropriate algorithm :
Objective 1 of agent (with IO1) is to clean sh
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Objective 2 of agent (with IO2) is to place sw on sh
Objective 3 of agent (with IO3) is to arrange sw according to co
Objective 4 of agent (with IO4) is to attach pr to sw.
Detailed design of IO and product as part of the scheme in Figure 7. is described elsewhere
(Korn, 2005a). Figure 10. shows the sequence of the algorithm. From Figure 10. the overall
objective is achieved when all objectives have been fulfilled i.e. totality of product will have
been achieved
us/w
sh/clean
sw

sh

co

pr

pl/s
at/w
Figure 9. A network of tree from linguistic network
overall obj = ∑(obj (cleaned,1,placed,2,arranged,3,priced,4))

12.

where ∑ stands for ‘totality’ and with a measure of complexity of 4 since there are four
operations to be accomplished by four purposive schemes as in Figure 7. to achieve the overall
objective. In general, measure of complexity is defined as the number of explicitly shown
operations needed to achieve a specific emergent property embodied in the overall objective.
In this example the shopkeeper is the environmental agent who makes the selection of the
assemblies and instructs the ‘assistant’ who will act accordingly as depicted in the semantic
diagram in Figure 11. Further to Figure 11. ‘customers’ will become aware of ‘sw’ when the
conditions as acquired properties (ap) standing for emergent property are all present =
(ap(3,5) = ‘sw are on shelves’, ap(4,5) = ‘sw are arranged’ and ap(5,5) = ‘sw are priced’).
When the method of linguistic modelling is applied to the semantic diagram in Figure 11. we
calculate that the certainty of occurrence of ‘customers’ will become aware of ‘sw’ varies
from unknown to may be (Durkin, 1984).
Based on the preceding discussion we define an organisation as a series of IOs engaged in
producing products by tracking an algorithm in accordance with objectives towards
accomplishing specified changes in COs, the overall objectives set and monitored by an agent.

CONCLUSIONS
We tend to perceive objects, concrete and symbolic, in their entirety and can respond or make
comments which are based on impressions, beliefs, prejudices, preferences etc. These are
usually expressed in abstract linguistic terms. However, more detailed analysis is needed for
assessing meaningful outcomes or testable beliefs and design of such terms i.e. the creation of
specified wholes or products which can accomplish specified changes of properties of CO.
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This can be achieved by seeing these entireties as aggregates of related parts, objects or
properties. Related objects are expressed as minimal elements of which entireties can be
reconstructed with acceptable fidelity (A vivid example is Self-portrait by van Gogh). This
reductionist approach is adopted here for putting the systemic view into practice i.e. for
creating models that can be related to experience.
The approach is based on adopting natural language as the primary model of complexity and
hierarchy. Its minimal elements are one and two place sentences (ordered pair) which still
retain the view of complexity. Abstract linguistic terms are broken down into arrays of such
sentences to be used in design and for developing evolving structures. Also, narratives of
scenarios in natural language, through linguistic analysis, can be turned into a homogeneous
language of one and two place sentences which are used for constructing dynamic, reasoning
models from the topology of a scenario as given by semantic diagrams.
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IC

cleaned

sh

with sandwiches

sh

sh
are placed

cleans (sh)

TO CUSTOMERS
PRODUCT

placed

priced
arranged

IO1

sw

sw

sw

sw

IC
places (sw)
IO2

arranges (co)
IO3

attaches (pr)

feedback
of current
overall
objective

IO4

set of objectives
agent
knows overall objective
and algorithm
EXCLUDING ‘CO’ OR CUSTOMERS
with formulated
overall objective and
algorithm

communicates
(overall objective
and algorithm)
super
agent

Figure 10. Simplified semantic diagram showing algorithm of ‘access and selection’
A procedure for design of systems and products has been outlined. This is based on identifying
a problematic initial state (static state : ‘garden fence is ugly’ or dynamic state : ‘a group of
people on parole commit burglary’) as the starting point which leads to changes of physical or
mental states. Integrating decision making into design has been attempted.
The idea of unit and measure of complexity has been introduced for the production of a single
property to be used for creating products which, once achieved their totality, are seen to bring
about change in a changing object by exerting an interaction. The complexity of product
invokes the operation of many kinds of complex operations leading to complex organisations
(Mintzberg, 1979). Such an organisation can be seen as a connected network or a field of
purposive units in which each is managed so as to produce a ‘local CO with FS’ acting in
coordination for bringing about the production of the intended product aimed at a user or

23

SYSTEMIC VIEW OF PARTS OF THE WORLD
consumer. In living/human activities purposive actions appears to be as pervasive as gravity is
in the natural sphere.
cp(1,1)
cp(1,6)
cp(2,3)
cp(1,7)
ep(2,2) – delivered,
dp(1,1) – has job
mixed,
ip(1,1) – skilled, under pressure
labelled
1

assistant

sw
places (quickly,on shelves..)
in(1,2)
time 2.
time 1.
ap(6,6)
checked by
aware...
in(3,1)
(on
assistant
sw
shelves)
6
arranges (quickly,as ch/h/t..)
in(6,3)
time 4.
time 3.
ap(7,7)
checked by
aware...
(arranged)
in(4,6)
7 assistant
sw
attaches (quickly,prices...)
in(7,4)
time 6.
time 5.
ap(8,8)
checked by
aware..
in(5,7)
assistant 8 OUTCOME !!
5
sw
time 7.
customers
aware...
10
ap(10,10) OUTCOME !!

customers
9

2

ap(3,5)
on shelves
3
PRODUCT
ap(4,5)
arranged...
4

ap(5,5)
priced

noted by
in(5,9)
ep(9,9) interested

Figure 11. Semantic diagram showing details of ‘access and selection’
The scheme in Figure 7. appears to be a general mode of thinking that pervades everyday life,
social and technical activity. Its adaptation as a basis of modelling organisations could lead to
suggestions for improved management to face contingencies with uncertainties associated with
operations of environmental objects.
The concept of ‘outcome’ is defined as the impression, effect (due to related properties or
objects) or interaction. An outcome can arise by chance or in accordance with purpose.
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The approach outlined here can lead to imaginary, virtual organisations which can then be
used as prototypes for dynamic simulation as indicated in Figure 11. Sequences of predicate
logic statements derived from semantic diagrams of prototypes as suggested in ‘Introduction
to linguistic modelling’ leads to an assessment of the certainty of occurrence of outcomes
based on variation of qualifiers of components. This kind of effort would need software
development assuming the approach discussed here will have passed the test of debate.
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Abstract
In this paper the concept of mindfulness is explored as a construct that enables
complexity, democracy and sustainability to be embraced in a ‘natural’ rather than a
‘learned’ manner In adapting Prensky's (2001) metaphor of ‘digital native’ and
digital immigrant’, we have the opportunity to become ‘mindful natives’ rather
than ‘mindful immigrants’.
First, mindfulness (Fielden, 2005) is defined to encapsulate knowing intellectually,
emotionally, psychologically and spiritually. Mindfulness in its interconnectedness
is then defined and explored. Next, mindfulness as a necessary precondition for
understanding and working within the complex systems that exist in organizations is
discussed. A plan for incorporating mindful practices within organizational change
that are both systemic and sustainable is described. Finally, mindfulness in its
interconnectedness for a global and sustainable future is explored.
Keywords: mindfulness, organizational change, complex systems, sustainability,
spirituality

Introduction
Wheatley (2005) suggests that we need better means to
engage everyone’s intelligence in solving challenges and
crises than the dominant command control paradigm that
exists in many organizations. Mindfulness is a necessary
prerequisite for alternate leadership styles to emerge. In
order to create effective organizations that can survive
turbulent times flexible, reflexive thinking is required. In
this paper first the multiple characteristics of mindfulness are
described, then incorporated into a multi-faceted world
view (Reason and Bradbury, 2001) framework that
contextualizes this discussion on mindfulness.
The Cynefin framework (Kurtz and Snowden, 2003) (Figure
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2) is described briefly as a sense-making device in managing complexity in
organizations. Distinctions are made in this sense-making device of the difference
between unordered spaces (complexity and chaos), order (knowable and known
domains) and a fifth central domain of disorder where the only thing that is known
is that there is no knowledge of thing or process. It is in this fifth central space that
this discussion on mindfulness is situated and it is knowledge gained about how
particular domains of disorder operate effectively that where the higher cognitive
functioning of mindfulness are required.
The distinct elements of mindfulness required in domain of disorder are mapped
onto a time line from initial entry into the domain; during the process of learning
how this particular domain of disorder operates; and then to final outcomes for the
domain.
Finally, implications for the future for sustainable, effective organizations in
developing mindfulness skills to work effectively in these domains of disorder are
discussed.

Mindfulness Defined
Figure 1: Mindful Qualities
Mindfulness is a counter-foil to
mental rigidity. Whilst
concentration focuses attention,
mindfulness determines upon what
the attention will be focussed
(Figure 1). Mindfulness also
detects when attention strays.
Mindfulness is an act of neutral
observation, where we are aware of
distractions and refocus as
distractions occur. Mindfulness
usually requires immersion in the
process at hand for a state of
meta-awareness to emerge.
Meta-awareness is being aware of
what is happening as participation
occurs.

Mindfulness and Cognitive Maturity
Meta-awareness and presencing can be classified as mindful dimensions only
achieved with some degree of cognitive maturity. Both require awareness of what is
happening whilst it is happening. Both require a ‘detached self’ to notice and learn
from the process being experienced. It appears that meta-awareness and presencing
belong at a high cognitive level (but not necessarily high spiritual, emotional or
psychological levels), one achieved through mindful practice, training and
integrated wisdom.
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Meta-Awareness
Meta-awareness is achieved most frequently in both Eastern and Western spiritual
traditions through meditation and/or prayer. Meta-awareness is achieved by
designers, artists and innovators by immersion in a particular creative act so that
‘flow’ (Csikszentmihalyi, 1979) is experienced. Meta-awareness is a skill seldom
taught, learnt or practised in Western management traditions. Meta-awareness is an
essential cognitively mature characteristic of mindfulness.

Presencing
Scharmer (2000) describes ‘presencing’ as ‘learning from the future as it emerges’
rather than from reflecting on past experiences. Presencing, therefore, is the
embodiment of foresight when applied to work practices in organizations.
Presencing is also a necessary quality of mindfulness, related to, but different from
meta-awareness. Meta-awareness is being aware of what is happening as it happens
whilst presencing is the ability to learn from the future as it emerges. Both
meta-awareness and presencing are situated on the same time-line continuum
(Figure 3) and as well on similar levels of conceptual abstraction (Figure 1) as we
form sense-making models of the world.
Meta-awareness and presencing can be classified as mindful dimensions only
achieved with some degree of cognitive maturity. Both require awareness of what is
happening whilst it is happening. Both require a ‘detached self’ to notice and learn
from the process being experienced. It appears that meta-awareness and presencing
belong at a high cognitive level (but not necessarily high spiritual, emotional or
psychological levels), one achieved through mindful practice, training and
integrated wisdom.

Mindfulness and Spirituality
Zukav (1989) believes that intuition is ‘the voice of the soul’. Without intuition we
do not have access to whole solutions as they emerge, nor do we have a mechanism
that puts into deep and powerful contact with the divine. The mindful practitioner is
more likely to embrace the spiritual dimensions of mindfulness for the richness,
humaneness, transformative powers, reverence, integrity and respect. The mindful
practitioner includes reflective spiritual activities as a key element of learning to
practice in a mindful manner.

Mindfulness and the Self
The mindfulness within organizations means that an individual develops a greater
self-awareness, understands the rational, emotional, spiritual and psychological self
in the process of knowing and in relationship to known facts. As awareness of
multiple layers of self emerge, so maturity within and across self-layers emerge.
The mindful self is aware of mindfulness as an evolutionary process. The mindful
self also knows, and is aware of the likelihood of chaos especially on entry to
domains of disorder.

Mindfulness and the Socially-situated Intellect
Fine-tuning discernment and discrimination occurs as the mindful intellect matures.
Heart and intellect can and do operate together in an integrated manner for greater
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appreciation and understanding of socially-situated knowing. The mindful intellect
notices and acts upon novel distinctions with greater flexibility, more assurance and
in less time. The socially-situated self is transformed by mindful interactions with
others. Mindful interactions have an empowering effect on all those within the
social situation.

Partial Views 0f Mindfulness
Many authors have presented partial views of mindfulness.

Socially-Situated Knowing
Reason and Bradbury (2001) identify socially-situated knowledge as a characteristic
of knowledge. Butler (2001) identifies contexts of practice that include both social
settings and the ‘minds of the knowers’. Langer (2000) limits her studies in
cognitive psychology to the simple act of drawing novel distinctions in the domain
of rational thought. She suggests that drawing novel distinctions can lead to a
heightened state of involvement and wakefulness or of being present.

The Spiritual View
Goodenough and Woodruff (2001) on the other hand are concerned with the link
between science and cardinal virtues of courage, fair-mindedness, humaneness and
reverence and that this link is rendered coherent by mindful reflection. They also
suggest that this represents ‘intellectual and spiritual collaboration’ and that
mindfulness is both a state of mind and a practice that goes beyond the intellect
touching all parts of out being. These authors do not however dwell on the
intellectual or meta-awareness qualities of mindfulness.
Waddock (2001) is concerned only with the spiritual qualities of integrity, respect
and reverence, rather than with any spiritual practices to achieve mindfulness.

The Humane Quality View of Mindfulness
Braud and Anderson (1998) suggest that mindfulness core qualities are heart and
intellect, discernment and discrimination, appreciation and understanding, and,
transformation of self and transformation of others. This appears to be a partial
picture of mindfulness at a lower cognitive level than meta-awareness and
presencing. These core qualities contain a mix of spiritual, socially-situated and
intellectual mindful characteristics.

Initial States of Mindfulness
Initial states of confusion are identified by (Wheatley, 2001b) as characteristic of
mindful engagement. She also suggests that listening, rather than engaging in our
own inner dialogue in our heads, is a necessary precursor to mindful engagement
and immersion (Wheatley, 2001a). Wheatley states that if we do not listen to self,
others and our surrounds we cannot be ‘present’ in our social interactions.

Mindfulness and Multiple World Views
In regarding mindfulness as both a state of mind and a practice one can start to
envision mindfulness as an integrated whole. Essential qualities of mindfulness
understood by multiple religious traditions including Buddhism, Confucianism,
Hinduism and the ancient Greeks are mindfulness the path; mindfulness as
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observation free from bias, need and prejudice; and mindfulness as immersion – a
deep understanding of self and the beings of others.
Reason and Bradbury (2001) suggest that there is a continuum of competing
worldviews (Table 1) ranging from mechanistic to mind-matter views. This
discussion on mindfulness is situated in the shaded areas on this continuum in Table
1.
Table 1: A Representation of Competing Worldviews (Reason and Bradbury, 2001)
(http://www.bath.ac.uk/~mnspwr/Thoughtpieces/Paradigmsmatric.htm)
(shading added to represent discussion philosophical stance)

Ontologically, the paper is situated in a participatory context. Active participation
is essential for presence, which in turn is a necessary quality of mindfulness. Active
participation, in the sense of being presence means involvement of the whole self,
not necessarily physical activity. To a lesser extent, and still important, mindfulness
is situated in the pan-psychic realm as well where consciousness and matter arise
together and reality is self-organised, emergent, complex, evolutionary and
systemic. It is really important to note that the context for this paper is not situated
in reality as social construction, in an ideal world or in a mechanistic world.
Epistemologically, knowledge, as essential element of mindfulness resides not only
in human minds but also in a wider ecology of mind. Knowledge also occurs
through active participation. We know our world as we act within it with critical
subjectivity. Whilst mindfulness is an important element of a mechanistic, idealistic
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and socially constructed world, these are not the focus for this discussion.
Methodologically the worldview influences on mindfulness arise from intuition
(classified as idealist by Reason and Bradbury’s competing world views (Table 1))
compassionate inquiry, and cooperative forms of action inquiry.
Axiologically, the discussion places mindfulness within a worldview that
encompasses intrinsic value, self-realization and practical and experiential
knowing.
The major philosophical problem in situating mindfulness across these competing
worldviews is that such views are fundamentally opposed to the dominant
mechanistic perspective and must struggle for acceptance. In Prensky's (2001)
metaphor adapted to mindfulness, it appears more likely that ‘natives’ would adopt a
mind-matter integration worldview and ‘aliens’ a mechanistically-situated world
view.
Major contributions to the affairs of the world in positioning mindfulness thus are
that it: draws attention to the contribution of consciousness and social relations in
our world; provides a re-enchantment of the world; and an honouring of the rights of
more than human beings.
Such an integrated stance on mindfulness challenges us to discover a new form of
knowing and methodologies that honour integration of mind and matter, politics,
and epistemology. Mindfulness – being ever present, ever aware places enormous
demands on educators, practitioners, researchers and consultants. Mindfulness is
not explicitly taught in either undergraduate or postgraduate curriculum – apart from
requesting that reflection take place. Mindfulness is a quality and a process, a way
of being and experiencing, a way of listening and a way of reflecting. Mindfulness
almost seems too much for mortal human beings. Spiritual practitioners from many
traditions – both from East and West – have recognised this for centuries.
Mindfulness for them emerges through dedication to spiritual practices – prayer,
meditation, contemplation, devotion and integrity.

Mindfulness and the 'Domain of Disorder'
Kurtz and Snowdon (2003) suggest that it is only within the ‘domain of disorder’
that effective consensual decision-making based on an understanding of the
complex nature of knowledge can be made. The development of mindfulness is
essential to leverage advantages to be gained by understanding the complex nature
of knowledge within the domain of disorder.
Entering this domain whether it is as a training activity or imposed by external
pressures from the environment may be a chaotic process (Figure 2). Individuals
within organizations find themselves in spaces where nothing is known. (Perhaps
critical incident and trauma training could inform this part of the process).
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Figure 2: The Cynefin Domains (Kurtz and Snowdon, 2003)
The mindful practitioner, knowing the experience of initial
chaos and the ‘fight or flight’ syndrome, accepts this state
of being as normal, and becomes immersed in the process.
The mindful practitioner knows there is something to learn
in uncharted territory, where solutions may come from
ordered or unordered (Kurtz and Snowdon, 2003) worlds.
The mindful practitioner knows that boundaries or phase
shifting may occur from any domain, either from within
the self, from others in the same situation or from the environment. The mindful
practitioner also knows that the process within the domain of disorder has a flow of
its own. Listening to or noticing the direction and speed of the flow, any swarming
or clustering activities, or any barriers that appear unexpectedly is essential.
Noticing the changes and the rate of response required, accepting emergent
activities that change the direction or speed of the flow are also skills required in the
domain of disorder. Honouring and accepting intuitive whole solutions that appear
without logical steps is required as being able to integrate the flow of knowing
without fixating on final solutions.
Entering into the domain of disorder from a single fixed viewpoint or a single
Cynefin quadrant (Figure 2) may be a recipe for further chaos and eventual collapse
of an organisational solution.
Figure 3: Disorder and Mindfulness Qualities
Differing mindfulness qualities are required
during the process of becoming familiar with
the domain of disorder (Figure 3). On entering
the domain of disorder the mindful practitioner
knows that patience is required, that the initial
situation will inevitable appear chaotic, and that
solutions cannot be rushed. As the process
progresses, further individual mindful qualities
of meta-awareness, presencing, immersion,
focussing and refocusing are required. When
the social situation within the domain of
disorder is considered, humaneness,
understanding of multiple world-views, and spiritual awareness are required. As
awareness grows of the nature of disorder, the mindful practitioner allows
appropriate changes to emerge and accepts the rich knowing in holistic solutions.
In the third age of knowing (Kurtz and Snowdon, 2003) mindfulness is an essential
quality. Without integrated wisdom (for which mindfulness is a necessary
prerequisite) the richness of knowledge as both process and product that is both
knowledge dependent and context dependent is unlikely to be discovered.
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The Concise Oxford Dictionary defines wisdom as:
“Experience and knowledge together with the power
of applying them critically or practically’.
Microsoft Word Thesaurus lists common sense,
intelligence, prudence, sagacity, sense,
understanding, discretion, insight, tact and
diplomacy’ as multiple meanings for
wisdom. Ackoff (1999) stated that: “wisdom is
the ability to perceive and evaluate the long-run
consequences of behaviour’. In tracing the
historical roots of wisdom as a concept (Anderson,
Reardon, and Sanzogni, 2001) suggest that ‘wisdom
was thought of to be an acquired quality or special
kind of knowing about life’s meaning applicable to
the successful living of daily life and attainable by those who seek it be patient
reflection’. They also state that wisdom also implies the ability and desire to choose
from among ethical behaviors. It is therefore necessary to achieve mindfulness in
order to act with wisdom.

Wisdom in Organizational Systems
A wise approach by those within organizational
systems implies therefore that a moral and ethical
stance will be adopted, and that employees within
organizational systems will return to first
principles to unearth underlying
principles. Haynes (2001) makes the distinction
between tacit knowing, practical knowing and
intuition, in defining knowledge and wisdom. It is
multi-faceted mindfulness incorporating all its
qualities that characterizes wise, organizational
professionals.

Mindfulness and Philosophical Foundations
Beachboard (2002) suggests that ‘multiple methods [of research] informed by
differing ontological and epistemological perspectives are not simple desirable but
necessary in achieving research rigor and relevance within the Information Systems
community’. Even in situating this discussion in a holistic, participative framework
within the domain of disorder (Figure 2) it appears that multiple research methods
are required. Many more are required if we consider the many points of view
represented in Table 1.
Butler (2001) argues for a constructivist viewpoint in
making sense of knowledge: one that considers knowledge
as being both ‘situated and distributed’ in ‘contexts
of practice’. He also argues that knowledge ‘originates in
the minds of knowers. Butler’s argument appears to be
situated in a socially-constructed domain (Table 1).
Courtney, Croasdell, and Paradice (1998) deconstruction of
different views of organizational systems and their relationships to type of learning
organizations provides some insight into the multitude of ways in which knowledge
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is managed according to the learning status of the organization. Courtney et al
suggest that ‘to be successful the modern organization must be capable of
continuous learning. Learning system approaches are assumed as given in exploring
mindfulness in this discussion.

Integrated Wisdom
Figure 4 Multi-layered Conceptualisation of Mindfulness
Integrated wisdom does not
happen overnight, nor can it be
acquired in a two-day training
program for any professionals
trained in the scientific method.
Integrated wisdom evolves in
organizational communities that
free themselves from traditional
working patterns. Integrated
wisdom appears when individuals
are respected, honoured and revered for their individual and collective efforts within
organizations. Integrated wisdom happens when creative acts of knowing mean as
much as stored company information, policies and procedures. Wheatley (2005) in
suggesting we engage everyone’s intelligence in solving challenges requires
different forms of leadership: ones that incorporate mindfulness in creating
sustainable, resilient and effective organizations.
Integrated wisdom happens as businesses experience shifts from and between
varying degrees of order, unorder and disorder. Integrated wisdom happens as
mindful practices are accepted and incorporated as everyday, working guidelines for
everyone involved. Integrated wisdom occurs as self-responsibility for all is
practised as the norm.
Integrated wisdom happens as meta-awareness of which layer of mindfulness social
interactions occur (Figure 4). As shown in Figure 4, meta-awareness occurs at the
higher cognitive levels of mindfulness where a rich understanding of holistic
processes and their implications. This level of mindfulness also manifests itself at
lower levels in daily practices and a willingness to evolve a growing awareness of
self in the process and in relation to others. The evolutionary learning process for
all involves the knowledge that everyone learns and practices mindfulness in their
own way.

The Link between Mindfulness and Integrated Wisdom
The distinct elements of mindfulness required in domain of disorder are mapped on
a time line from initial entry into the domain, during the process of learning how
this particular domain of disorder operates, and then to final outcomes for the
domain.
Finally, implications for the future in developing third generation knowledge
management skills to work effectively in these domains of disorder are discussed.
The distinct elements of mindfulness required in domain of disorder are mapped on
a time line from initial entry into the domain; those elements of mindfulness
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required during the process of learning how this particular domain of disorder
operates, and then to final outcomes for the domain (Figure 3).
Table 2: Mindfulness Plan

A Mindfulness Plan
A plan for developing mindfulness both within organizations and for external
consultants/academic researchers is described (Table 2). This plan includes
consideration of multi-layered development on all learning dimensions –
intellectual, emotional, psychological and spiritual – and the rich interplay and
connections between these layers both on an individual and an organizational level.
Complexities abound when the maturity levels on these layers become widely
disparate. Integrated wisdom can only be achieved when we move towards
alignment on all levels.
The most difficult situation to resolve is when out intellectual development races
ahead of learning and development in other dimensions. Also, in any organization,
in any human activity system, there will be people with greatly varying mixes of
intellectual, psychological, emotional and spiritual development. Within each
dimension there will be greater maturity of some elements within each dimension
than others. Mindfulness allows for this complex mix, is aware of the appropriate
level and type of communication and of the interactions required and acts
accordingly without prejudice or judgement.
The first step is to increase awareness of the essential nature of mindfulness in being
able to apply integrated wisdom to our interactions with others. Changed practices,
education and training, and an awareness of multiple worldviews are required to
raise awareness of the essential nature of mindfulness.
Step two is to introduce mindfulness practices into both undergraduate and
postgraduate curriculum: listening, reflection and reflexivity, cooperation,
collaboration, ethics and integrity; from peripheral issues to be addressed in a
philosophy of mindfulness to core practices in educating professionals and leaders.
Case studies that incorporate uncertainty, not knowing, role-playing, experiential
learning (in the Cynefin framework, for instance) should be included.
Step three is to educate undergraduates and postgraduates in multiple worldviews.
For instance, presenting multiple worldviews within an undergraduate curriculum
exposes students early to complex situations (Table 1). All curriculum topics should
be situated on a worldview philosophical landscape to raise awareness of the
predominance of mechanistic views in attempts to solve difficult problems in
complex situations.
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Step four is for researchers and consultants to conduct dynamic action research
within organizations mindfully, being aware and honouring all stakeholders in the
research process. Awareness of degrees of order, unorder and disorder is required
for effective research within complex organizations.
In step five leaders within organizations apply integrated wisdom consensually
within their own organizations.
In the sixth step whole organizations operate as consensual, mindful communities to
become more effective and sustainable.
The final step involves communities developing their own sense-making models for
dealing with all degrees of order, unorder and disorder.

Mindfulness for the Future
Mindfulness for the future is largely unexplored territory. There seems to be more
questions than answers. Some questions that come to mind are:
What are the diverse ways in which conceptual leaps between and among
multi-layered and multi-dimensional mindfulness made?
How do group interactions affect individual multi-layered mindful skills and
vice versa?
What are the cultural, environmental, organisational, emotional, psychological
and spiritual influences and interactions in a multi-layered, multi-dimensional
conceptual landscape of mindfulness?
How do we become the wise facilitators for others to integrate knowledge skills
in organizational systems?
Is there a knowledge architecture within organizations that incorporates
integrated wisdom?
What are the technical mechanisms that support integrated wisdom within
organizations?
How do mindful practices become integrated into organizations in acceptable,
meaningful and effective ways?

Conclusion
This discussion has concluded with more questions than answers. This is indicative
of the great need for more research and a much deeper level of understanding of
how to manage knowledge in complex times. The main contention explored in this
discussion is that third generation approaches to knowledge management require
many management skills drawn from multiple scenarios, management ‘spaces’ and
worldviews. No longer can we rely on ‘knowledge as fact’ (whether tacit or
explicit) that can be managed, stored, retrieved, manipulated, reported and acted
upon.
As we move into the fifth central domain of disorder (Kurtz and Snowden, 2003)
(Figure 2) mindful knowledge workers are essential. No longer can knowledge
workers rely on the basic assumptions of order, rational choice and intentional
capability. Multiple characteristics of mindfulness incorporated into an integrated
whole are required for establishing integrated wisdom in complex human activity
systems such as organizations.
Sense-making devices in managing complexity in organizations (like the Cynefin
framework) allow for the fine distinctions required in managing across unordered,
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ordered and disordered domains. It is in the domain of disorder that this discussion
on mindfulness has been situated and it is the knowledge gained about how
particular domains of disorder operate effectively that characterises effective,
resilient and sustainable organizations. Sense-making devices are another tool to
enable organizations to move towards sustainability; to embrace democratic
practices; to take the time to adopt mindfulness in the many-faceted qualities
explored in this paper
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Abstract
According to convention, there appear to be two main purposes of knowledge based
development: economic prosperity and human development. This paper emphasizes the
importance of the balance between these two purposes and suggests that they need to be
complemented with an axiological framework grounded in a systemic and evolutionary
perspective. Such a contextualization of development brings sustainability into focus and gives
direction and meaning to related knowledge strategies. The notion of the knowledge economy
has long been embraced as an attractive next stage of post-industrial society. However, it
remains grounded in an economic model that treats society and the biosphere as externalities. As
a result, the knowledge economy appears as an improved but essentially unchanged paradigm of
value exchange that continues to increase the gap between rich and poor, ignores the intrinsic
value of living and life-supporting systems, and undermines the viability of the biosphere – as if
human systems could live without it. A new framework for understanding development in a
systemic and interconnected way – evolutionary development – is presented as the larger
container within which knowledge strategies could make a significant difference in terms of the
creation of value – not only financial, but also human, social, and ecosystemic. The case of
Monterrey, Mexico, as the host of the Universal Forum of Cultures in 2007 and as a place with
the intention of becoming a knowledge city, is used to highlight the concrete opportunities to link
the economic and human dimensions of knowledge based development for the creation of a
sustainable learning society.
Keywords: evolutionary development; evolutionary learning community; learning society;
evolutionary systems design; knowledge management; sustainability

Beyond the Knowledge Economy
The first delineation of the Knowledge Economy was introduced by the OECD in their 1996
report The Knowledge-Based Economy. According to this report, a Knowledge Economy
creates, distributes, and uses knowledge to generate value and gives rise to "a network society,
where the opportunity and capability to access and join knowledge and learning intensive
relations determines the socio-economic position of individuals and firms" (OECD in Clarke,
2001, p. 189). Advances in information and communication technologies during the 1990s
established the infrastructure that enable the knowledge economy to scale up. The main novelty
of the knowledge economy consisted of the need to manage an intangible asset that, in contrast
to material resources, does not depreciate through use but rather becomes more valuable the
more it is used. With this novel need the field of knowledge management (KM) was born.
The initial and obvious implication of knowledge management was that it was a source for
competitive advantage of firms: "Knowledge management provides the means to generate,
distribute, and use knowledge in ways that add value to business activity and provide new
opportunities for enterprise" (Clarke, 2001, p. 192). In other words, KM became yet another
management approach by which to continue to pursue the unquestioned "business as usual"
motive: profits and growth. Both the industrial revolution – triggered by the extension of
physical powers—and the post-industrial revolution – triggered by the extension of cognitive
powers – made of the 20th century one of growth, unrestricted exploitation of natural resources,
and further marginalization of already marginalized peoples. Although the knowledge economy
has the power of transforming society, instead of giving us a butterfly so far it has merely
contributed to making a bigger and faster caterpillar
Knowledge based development (KBD) is an expansion of the KM agenda. As Carrillo (2002)
expressed it: "As KM comes of age, it is evolving into a strategic management approach,
applicable to purposeful human organizations in general" (p. 379). The application of KM to
development issues makes sense. For instance, education and training – two processes concerned
with knowledge transition and application – have long being considered core elements of
development strategies. The application of more sophisticated knowledge strategies to cities,
regions, countries and other social systems is a natural expansion of the applicability of the KM
movement. However, there are some questions that have not being explicitly asked or brought to
the foreground of this expansion, such as: What is the vision to which KM wants to
contribute? What are the values behind KM and KBD? Will KM become yet another approach
to help organizations do things right, or will it be a vehicle for government, business and civil
society to do the right things? What if KBD, as a field, were to stand only for strategies that
support and enhance systemic well-being at the level of the whole rather than the individual
supremacy of one person, organization, or country at the expense of the rest? Although these
questions can be expressed in multiple ways, they fit the categories of "why," "what for," "so

what," and "what if" type questions that would help this thriving field to make not only an
important contribution but a truly transcendent one.
Questions such as these have been already raised within the field of KM (e.g., Allee, 1999;
Laszlo & Laszlo, 2002; Malone & Yohe, 2002; Carrillo, 2004) as well as from a business
perspective (e.g., Hawken, Lovins, & Lovins, 1999; Nattrass & Altomare, 1999; Willard, 2002;
C. Laszlo, 2003). "Knowledge managers must work closely with business leaders to question and
rethink underlying business models in order to incorporate the new fundamentals for successfully
leveraging knowledge to create value. As we reshape assumptions, beliefs and mental models of
what constitutes success, we can begin to reconcile the split between the urge to include more
holistic perspectives and higher values in the world of work with outdated business models that
simply make that impossible" (Allee, 1999, p. 130).
The outdated business models come from a reductionistic world view and linear thinking that has
become dominant in Western cultures and has been imposed throughout much of the world
through political and commercial expansion. However, we are beginning to see some
differentiation within Western cultures on this score.
There is no question of the economic and military power that the United States of America has
over the world. However, "to be a great country it is necessary to be a good country" and the
American way of life "no longer inspires; rather, it is now looked on as outmoded and, worse yet,
as something to fear, or abhor" (Rifkin, 2004, p. 75). In recent years the opposing meanings that
freedom and security have for Americans and Europeans have become more evident. Although
they share a common history, Americans chose to see freedom as autonomy and self-reliance,
and accumulation of wealth and exclusivity as that which provides security. For Europeans,
freedom is vested in multiple communities which increase the options for living a full and
meaningful life. For them, unlike for Americans, "it is inclusivity that brings security —
belonging, not belongings" (p.77). "The American Dream emphasizes economic growth,
personal wealth, and independence. The new European Dream focuses more on sustainable
development, quality of life, and interdependence. The American Dream pays homage to the
work ethic. The European Dream is more attuned to leisure and 'deep play'.... The American
Dream is deeply personal and little concerned with the rest of humanity. The European Dream is
more expansive and systemic, and therefore more bound to the welfare of the planet" (Rifkin,
2004, P. 77). Rifkin recognizes that Europe has not been able to live up to its dream yet, but
neither has American to its dream! The point he makes is that Europe has articulated a new
vision for the future that differs from the unquestioned values and aspirations of the American
Dream as it has been exported globally.
This new European Dream is absent from "Americanized" analyses that report on how Europe is
lagging behind the plan to become the strongest knowledge economy by the year 2010 (Collins,
2005). One possible reason for this is that a vision of sustainable global interdependence may be
compelling if we allow ourselves to be fully human – rational and emotional beings. But Western
capitalist culture, based on reductionistic thinking, has been successful at keeping reason and

emotion, money and values, present interests and long-term future compartmentalized and
separate. Dave Foreman tells the story of how, as a lobbyist for The Wilderness Society in
Washington, D.C., he was told by a senator to put his heart in a safe-deposit box, replace his
brain with a pocket calculator, and quote only economists and engineers because if he were to be
emotional, he would loose his credibility (in Jensen, 2002, p. 11).
In Europe, business funding for R&D (the kind of investment that can turn innovations into
wealth) "grew less quickly than GDP in 2002, accounting for 55.6% of the total, compared with
63.1% in the US and 73.9% in Japan" (Collins, 2005, p. 22). So Europe's position in global
research is declining partly due to weak economic growth compared with emerging economies (p.
23). However, regardless of "weak" (or maybe even moderate) economic growth, European
countries have been able to provide a better quality of life for their citizens. There is sufficient
evidence to show that economic systems have been measuring the wrong things, which has led to
a situation in which we see the economy growing and social and environmental conditions
declining at the same time. A purely growth oriented quantitative metric such as the Gross
Domestic Product (GDP) "makes no distinctions between economic transactions that add to wellbeing and those that diminish it.... As a result, the GDP masks the breakdown of social structure
and natural habitat; and worse, it portrays this breakdown as economic gain" (Cobb, Halstead
and Rowe quoted in Abramovits, 1997, p. 42).
If Rifkin is correct in his analysis of the shift in European values and aspirations, Europe may be
moving beyond the knowledge economy and positioning itself to be a key contributor in enabling
a sustainable learning society.

The three purposes of Knowledge Based Development
There seem to be two recognized purposes for knowledge based development: On the one hand,
it is clear from the literature that knowledge based development is a powerful strategy for
economic growth and the post-industrial development of cities and nations to participate in the
knowledge economy. For example, technical knowledge for the innovation of products and
services, market knowledge for understanding changes in consumer choices and tastes, financial
knowledge to measure the inputs and outputs of production processes, and more recently human
knowledge in the form of skills and creativity, are all codified within an economic model that
seeks financial returns (Lever, 2002, p. 861). On the other hand, there are approaches to
knowledge based development that indicate the intention to increase the skills and knowledge of
people as a means for individual and social development, eventually making prescribed formal
education less needed (Gonzalez, et. al., 2005, p. 109-110).
These two main purposes of KBD are complementarity: an increase in intellectual and human
capital will bring about more creativity, innovation and entrepreneurship that will positively

impact economic possibilities. And yet, these two purposes can very well continue to operate
within a framework of "business as usual" that continues to pursue economic growth at both the
micro and macro levels.
If we were to keep these two main purposes of KBD – economic prosperity and human
development – exclusive of each other, we would soon realize that we are creating a paradox: an
ever larger number of people would be ready to participate in a knowledge economy that, by its
nature, would require an ever smaller workforce. In the US, "there will never be enough jobs in
the knowledge sector to accommodate the millions of people let go in the traditional industrial
blue- and white-collar manufacturing and service sectors" (Government Technology, quoted in
Ahlawat & Ahlawat, 2006, p. 103). A single-minded emphasis on the financial bottom line and
advances in technology have made it possible to drastically reduce the number of employees
required to achieve increased productivity. For example, United States Steel currently has
20,000 workers who produce more steel than the 120,000 workers it used to have in 1980
(Ahlawat & Ahlawat , 2006, p. 103). If what we need is more jobs to keep the current economic
machine working, then maybe the knowledge economy is not the right solution.
The economic and human development purposes of KBD need to be contextualized in a larger
framework of the direction in which we want our global civilization to head. In the middle of last
century, advances in science and technology offered the promised of a future with less work and
more leisure. This is quite the opposite of how things actually are in the US today: According to
the national Survey of the Changing Workforce, US employees in 1997 were working 3.5 hours
more than they did 20 years earlier (Schor, 2001, p. 17). In Europe, as discussed above, there has
been a more visible increase in quality of life indices although the pathological need to grow the
global economy continues to place in question their democratic socialism and similar progressive
systems that permit such "luxuries" as a four (and in some places, even a three) day work week.
Carrillo (quoted in Gonzalez, et. al., 2005) considers that the first success factor for KBD
initiatives is "a leadership committed, above all, with the sustainable wellbeing of
its community" [emphasis added] (p. 108). This is a profound statement of how the field of
KBD is moving beyond the vision of a knowledge economy to embrace the possibility of a
sustainable learning society. What is interesting in this statement is how the definition of the
boundaries of "its community" is left to different interpretations. We would argue that given the
dominant mindset of creating competitive advantage for survival in an aggressive global
economy, the interpretation could be pretty local and circumscribed. However, given the
relatively recent interconnectivity across (artificial) geo-political boundaries enabled by
information processing and communication technologies, and the perennial interconnectivity
derived from the fact that we are members of one planetary community, we believe that the
commitment required for successful KBD initiatives is to the sustainable wellbeing of the
planetary community.
As a result, a third purpose of KBD can provide it with both context and directionality: the
purpose of contributing to a socially and environmentally sustainable society as the enabler of an

evolutionary future or futures (see figure 1). From an evolutionary perspective, human societies
have progressed through various forms of social organization that depended on different kinds of
technologies: survival technologies (i.e., tools for hunting/gathering), fabricating technologies
(e.g., looms and plows in agricultural societies), manufacturing technologies (i.e., the machinery
of the industrial age), and intellectual technologies (e.g., digital information and communication
tools in post-industrial societies). And while it may be possible to describe the challenge facing
technology in the twenty-first century (A. Laszlo, 2003a), it is not at all clear what comes
next. KBD, as a meta-field that seeks to manage the best utilization of the diverse array of
human knowledge (from all scientific disciplines and cultural traditions) for the stewarding of
human activity systems, has a strong say in the kind of outcomes promoted by development
initiatives. Whether or not it is listened to is another matter...

Figure 1. The three purposes of Knowledge Based Development

To include this third purpose, there is a need to recast those who live in a knowledge economy as
more than knowledge workers (because actually only a sub segment of a city's population would
be able to find jobs in knowledge industries) but rather to see them as knowledge
citizens. Carrillo (2004) defines knowledge citizens as a better educated (formally or informally),
critical and informed population that is ready to participate in civic life, is politically active, is
interested in a better quality of life for itself and the next generation, including concern for
healthy lifestyles and less dependent on consumption, is appreciative of artistic expression and
cultural activities, and is more competent in human relations (p. 40). Knowledge citizens make
possible a learning society (we prefer to call it a learning and not a knowledge society to put
emphasis on the process of acquisition and creation of knowledge rather than on knowledge as
the product or objective of such a process). The knowledge city may be thought of as the
hardware; the infrastructure for learning and knowledge creation. The learning society is the

software; the culture of learning, creativity and innovation that distributes the benefits of access
to knowledge across the society by offering a higher quality of life and greater opportunities for
meaningful living. A knowledge city, without the inclusion of the learning society comprised of
knowledge citizens, would create a polarization of those with access to the ivory towers of the
complex and expensive info-tech industries, universities and research institutions and those who
continue to live at the low-tech margins of society.
From the perspective of a sustainable learning society, the boundary of a knowledge city is an
artificial one. The level of exchange and interconnections among the population in the main
cities around the world is such that development strategies have impacts locally and globally.
Sustainability requires collaboration among governments, businesses and civil society across
regional and national boundaries for the joint creation of meaningful and sustainable futures.

From growth to development to evolutionary development
After billions of years of evolution on our planet, human life and consciousness emerged. But in
the last few decades, the human species has placed at risk not only their own future but also the
next stages of evolution on Earth (Laszlo, 1994, p.1). Our contemporary ways of living are not
sustainable, our social systems are breaking down, our societies are not at peace. Can we learn
to cope with uncertainty, to work with evolution? Can we become masters of our own destiny in
ways that are informed by the dynamics of ever-unfolding nature? Such is not a quest of foolish
arrogance but rather the survival imperative for sustainable co-existence of humankind with the
life support systems of planet Earth.
Well intentioned development efforts around the world are responsible for major environmental
damage and the widening of the gap between rich and poor on a global scale. In the political
debate over globalization and sustainable development, two assumptions about the economics of
these processes have been clearly stated: "that 'development' proceeds, solely and inevitably,
through the industrialization and the proliferation of capital intensive high-technology towards
the creation of service sector economies; and that globalization, based on a neo-liberal, capitalist,
free market ideology, provides the only vehicle for such development" (Balakrishnan, et. al.,
2003, p. 299-300). Is the field of KM in general, and KBD in particular, contributing to the
reiteration of these assumptions? Or are we ready to evolve the assumptions and values that
would inform and guide the creation of knowledge and knowledge based strategies for
development?
At this point, it becomes important to distinguish between growth, development, and evolution.
Evolution, as we have seen, is intended to specify a trend in the development of the universe that
constitutes a cosmic process. It manifests through particular events and sequences of events that
are not limited to the domain of biological phenomenon but extend to include all aspects of

change in complex dynamic systems with a throughput of information and energy. As such, it
involves a process of directional (but non-directed) change that leads from states closer to
thermodynamic and chemical equilibrium (the so called 'first state' of nonlinear thermodynamics)
to those further removed from it (the 'third state'). More simply put, it is 'a general way of
conceptualizing the self-organizing selection process of the universe displayed in É increasing
complexity' (Reeves in Françoise, 1992, p. 1102). Development really relates more to the world
of human affairs, and is part of our socially constructed reality in terms of what we consider to
be 'desirable' objectives for us or others (and hence allows us to make very subjective and
relativistic statements about what and who is developed verses those that are not). Growth is
something that we can measure through definable units of size or scale, and relates to notions of
physical size or numerical quantity. It provides a metric that can be applied to many processes of
change, but not to those that are qualitative or conditional in nature.
Growth = an increase in size or quantity
Development = an amelioration of conditions or quality
Evolution = a tendency toward greater structural complexity and organizational
simplicity, more efficient modes of operation, and greater dynamic
harmony.
Evolutionary Development, therefore, seeks to promote future-oriented human activities with
vistas beyond homocentric values and perspectives, taking evolution as the teacher of lifeaffirming and opportunity increasing processes and outcomes. Evolutionary Development
involves designing new ways of learning, working, and living that embody social and
environmental integrity. It is about creating a simpler and more meaningful way of producing
what we need in order to reestablish the balance between our human systems, the biosphere, and
the geosphere in which they rest.

Types of Capital for Evolutionary Development
The famous "triple bottom line" accounting of green business practices has evolved and in recent
years has been augmented with a systems view that integrates the otherwise separate value base
of each bottom line. Rather than consider financially responsible strategies, socially responsible
strategies, and environmentally responsible strategies as separate though related areas of
management, the trend is to think in terms of unified strategic orientations that draw on and
further healthy evolutionary development. These orientations are known by some as "blended
value" stewardship (Emerson, 1998) and by others as concern with the "integrated bottom line"
(C. Laszlo, 2003). The common orientation is systemic; an integrated view of the triple bottom
line rather than the traditionally linear and siloed approach that considers each dimension on a
separate strategic track. It is with reference to this newly recast triple bottom line that a

framework for the development of nine interdependent dimensions of capital can be generated.
In this framework, the nine dimensions of capital are:
1. Natural capital (the raw materials, natural resources and ecosystem services we use as
input in our industrial processes and the affordances they provide)
2. Manufactured capital (the finished products to which we ascribe market value)
3. Technological capital (the implements and methods of doing or making that extend
human capability)
4. Financial capital (the monetary representation of market value)
5. Intellectual capital (the knowledge and know-how that support human activity and
innovation)
6. Human capital (the health and well-being of a productive population)
7. Social capital (the coherence and functionality of relationships in a community)
8. Ecosystemic capital (the biodiversity and ecosystemic robustness of a bioregion)
9. Evolutionary capital (the potential for a course of action to be opportunity increasing)
These nine types of capital are not mutually exclusive. In fact, they often overlap, such as when
a patent for a manufacturing process is considered a form of intellectual capital, technological
capital, and financial capital at one and the same time. Nevertheless, they provide distinct lenses
through which to consider value exchange and value creation propositions depending on the
specific context of the exchange. The scale moves up from more tangible and concrete forms of
capital (as represented by the bounty of nature, for example) through increasingly abstract and
intangible forms of capital that can only be represented by the identification of patterns of
change that provide the conditions for ongoing systemic emergence. This means that it is easiest
to point to physical examples of natural, manufactured, and even technological capital. Already
with technological capital, though, certain aspects are difficult to point to directly. For example,
the know-how involved in software design is an aspect of technological capital, but it is difficult
to hold in your hand or point to if you want to show it to someone. The patterns of healthy,
vibrant, and thriving being and becoming that can be identified as markers of high human capital
tend to be similar, though more complex and less easily diagnosed, when considered in terms of
social capital and even more so at the level of ecosystemic capital. By the time issues of
evolutionary capital are considered, we are no longer dealing with any "thing" but rather with the
pure patterns of change that describe the processes through which complex dynamic systems
emerge, are sustained, and continue to develop. If these patterns are not crippled or
compromised in some way, the system is likely to continue evolving (Laszlo & Laszlo, 2004).
Carrillo (2004, p. 39-40) discusses some of the implications that the transition from the materialproduction era to the knowledge-production era will have for the way we organize human
activities. Two of these changes are dematerialization by a decrease in the volume of material
inputs and outputs, and a greater concern with sustainability. These two trends can be perceived
in the progression of the nine types of capital here discussed.

As mentioned earlier, the nine types of capital also map over to the interrelated set of three
strategic dimensions of business management; that is, the integrated triple bottom line. Natural,
ecosystemic, and evolutionary capital all factor most directly into the environmental bottom
line. Intellectual, human, and social capital tend to factor strongly into the social bottom
line. Manufactured, technological, and financial capital primarily factor into the financial
bottom line. Of course, given the interrelated nature of the triple bottom line as well as the
interpenetration of the nine types of capital, this mapping does not have anything that even
closely resembles a one-to-one correlation. Technological capital, for instance, clearly factors
into both the social as well as the environmental bottom lines, in addition to the financial bottom
line.
By and large, classical conceptions of capital formation focus on the generation of financial and
manufactured capital, occasionally including intellectual capital in their purview. Evolutionary
development, by contrast, considers all nine dimensions.

Monterrey: From Forum to Knowledge City
A culture of learning is both a path and a destination when considering the creation of a
sustainable learning society. Although government and industry can develop and implement
strategies for transformation toward a knowledge city, the creation of a sustainable learning
society requires bringing people together to define the paths that make sense to them through
dialogue so that they may determine the ways that are meaningful and feasible given their culture,
situation, talents, values and aspirations. The creation of a sustainable learning society begins by
enabling and empowering individuals in community so that they may develop the competencies
and sensibilities to meet their personal, economic, social, and environmental needs.
The northern Mexican city of Monterrey has developed the strategic vision of becoming a
knowledge city by the year 2020. In other words, the intention is to increase the GIP of the state
of Nuevo Leon through industries and economic activities that create an economy of knowledge.
The state's government website defines a knowledge city as a geographic territory where
government, business, and society devise a strategic plan for the common purpose of building a
knowledge based economy (Monterrey Ciudad Internacional de Conocimiento, 2005). This
definition speaks directly to the first purpose of KBD: economic prosperity. Other parts of the
same webpage mentioned that a knowledge city also involves the empowerment of citizens as
knowledge creators and innovators. This speaks to the second purpose of KBD: human
development. However, from the actual initiatives being developed with government and
universities, the design objective being pursued is that of a technopolis.

As part of the overall strategy to transform Monterrey into a knowledge city, the state of Nuevo
Le—n offered to host the second Universal Forum of Cultures in 2007. The first iteration of this
UNESCO sponsored global event took place in Barcelona in 2004. The Universal Forum of
Cultures "summons people instead of countries or governments; it is the civil society that reflects
on the problems and challenges of humanity with the purpose of improving the well being of the
present" (Forum Monterrey 2007, 2006). The three main themes of the Forum Monterrey 2007
will be 1) cultural diversity, 2) sustainable development, and 3) conditions for peace.
The Forum Monterrey 2007 will be a 3 month event held in the Fall. Although the Forum will
attract thousands of international visitors, it is of great importance that the citizens of Monterrey
participate actively in the dialogues leading up to, and ongoing throughout, the Forum event
itself. Only through such dialogues will it be possible to catalyze socio-cultural change and
improvement of the lives of the denizens of Monterrey beyond the duration of the Forum. Since
Monterrey is now facing the transition from an industrial to a knowledge city, the Forum offers
an opportunity to capitalize from the throughput of knowledge, resources, and people that can
accelerate this important transition.
Given the purpose of the Forum, the central role dialogue is clear. Jorge Angel Diaz, the Director
of Dialogues for the Forum Monterrey 2007, expands the meaning of a dialogue from the actual
communicative exchange between two or more people to also include the dialogue that each of
us can have within ourselves when we engage with an author (through reading his or her writing)
or by appreciating a work of art (Diaz, 2006). Dialogue means thinking together, and there is no
better or more appropriate way to learn about topics of collective self-interest.
The ultimate purpose of the dialogues is to go beyond an enjoyable experience by "creating
consciousness, introducing questions, to spark an interest in people to search for answers to
questions they had never before paid attention to" (Diaz, 2006). The dialogues will go range in
focus from local to global, starting with themes that are fundamental to the people and the city of
Monterrey.
One strategy suggested to implement the large scale involvement of citizens before, during, and
after the Forum is through the creation of Evolutionary Learning Communities (Laszlo & Laszlo,
2000; K. Laszlo, 2001). ELCs serve as spaces where citizens from diverse backgrounds and
perspectives representing all sectors of society get together to learn, develop their capacities, and
identify opportunities for collaborative action with direct impact in the improvement of their
quality of life, the creation of a positive future and an increase in life-affirming opportunities
(Laszlo & Laszlo, [2006]). The dialogues within ELCs are oriented to the democratization of
learning for evolutionary development. ELCs represent both a strategy and a process for the
creation of the social fabric that can enable the transformation of a population such Monterrey
into a knowledge city, not only from an industrial and technological perspective, but also from a
human, social, and ecosystemic one.

The vision of the type of dialogues to be fostered within the Monterrey ELCs (or MELCs) is of
multi-sectorial gatherings (including marginalized residents, union workers, academics,
professionals, women and youth, to mention but a few) that are open to the participation of
anyone interested in the opportunity. These dialogues will promote:
1. The creation of a sense of belonging to the community through the development of
interpersonal connections that are meaningful and lasting;
2. The acquisition of knowledge and the development of skills through mutual support, the
sharing of ideas and experiences, and access to learning resources;
3. The generation of solutions and action proposals that will be the source of selfempowerment of the participants as social change agents in their communities.
The MELCs will be explicitly oriented to evolutionary learning. In other words, their learning
strategy will seek to generate personal, social, and environmental transformation for
sustainability. The assumption behind the methodology underpinning the ELCs is that there is a
collective wisdom that needs to be activated and accessed so that people can step forward to give
solution to their own problems as well as to create new possibilities for their future. (For more
on the methodology used to design, develop, and cultivate ELCs, see A. Laszlo, 2001 and A.
Laszlo, 2003b.)
In short, the Monterrey Evolutionary Learning Communities provide a means to:
Ensure that the dialogues initiated by the Universal Forum of Cultures, inspired by themes of
development and culture, reach a level of profundity appropriate for meaningful learning
and commitments for actions to improve the personal, social, and environmental context
of the participants;
Promote a culture of dialogue, learning and creativity as part of the transformation towards a
knowledge city;
Provide the basis for the ongoing self-directed sustainable development of the citizenry
through evolutionary learning dialogues that continue well beyond the end of the Forum.
The strategy using ELCs to achieve these goals provides a way of bringing connection and
meaning to the lives of people who otherwise may feel they have no way of contributing
significantly to society. It enhances the purposes of both economic prosperity and human
development by providing a compelling vision of a sustainable future to which every citizen can
contribute both in its design as well as in its implementation. The projects and initiatives derived
from the learning and design that takes place in an ELC may be social or business enterprises.
However, the common focus is always on ethical social innovation (Laszlo & Laszlo, 2002)
since the invitation to learn and participate in dialogue goes beyond individual economic selfinterest.

Diaz (2006) emphasizes that, as a result of these dialogues, "it will be possible to take certain
clear actions in the future. That will be possible because opportunities will be generated. We will
see horizons from which we may construct; the platforms on which we'd stand will allow us to
know where we are and what our possibilities are. At the end, we will propose solutions for some
of the dilemmas of humanity."

Conclusion
The evolution of the field of KM has lead to the expansion of focus and the application of KM
principles to foster knowledge based development. In the process, three independent purposes of
KBD have been emerged as commonly held orientations that now need to be recognized and
consolidated as interdependent objectives required for successful (and sustainable) development
strategies: economic prosperity, human development, and social and environmental sustainability.
New sources of value and corresponding forms of capital can be identified to respond to this
expansion in the scope of KBD in order to enable full-fledged Evolutionary Development
strategies. The case of the city of Monterrey, both as a knowledge city in the process of its own
becoming and as the host for the Universal Forum of Cultures, presents an opportunity to devise
strategies that include the three newly intertwined purposes of KBD and the nurtures the nine
types of capital through dialogic approaches that foment Evolutionary Learning Communities as
citizen networks dedicated to the creation of a sustainable learning society.
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Notes
The comparison of the American and European "dreams" is presented as an illustration of an
over-arching pattern and should not be interpreted as a generalization that ignores the many
promising counterfactual initiatives in the US that seek more sustainable ways of living. See, for
example, the work of the Center for a New American Dream (www.newdream.org) and
Redefining Progress (www.redefiningprogress.org).
The notion of "affordances" relates to qualities inherent in a situation or in an object's sensory
characteristics that permit specific kinds of uses. For example, a button, by being slightly raised
above an otherwise flat surface, suggests the idea of pushing it. A pool of water in the forest,
with its gentle sounds and refreshing atmosphere, suggests relaxing or breathing deeply for a
moment. A chair, by its size, its curvature, its balance, and its position, suggests sitting on it.
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The Emergence of Ethical Norms in Human Systems
Mark Graves
Center for Theology and the Natural Sciences, Graduate Theological Union, 2400 Ridge Road,
Berkeley, CA 94709-1212, USA, mgraves@ctns.org
Through the scientific study of human systems, one can model most activity as occurring on
physical, biological, psychological and cultural levels where the boundaries occur in biochemical,
neurological, and linguistic systems, respectively. The contemporary philosopher of science and
religion Philip Clayton in Mind and Emergence suggests an additional emergent level of spiritual or
transcendent activity, which emerges from mental (and cultural) activity, that in this systems model
would capture activity at a fifth transcendent level. (Clayton, 2004) The transcendent level captures
cross-cultural activities and norms such as those referred to in ethical, aesthetic and philosophical
activities as relating to the Greek Good, Beauty, and Truth, respectively. The American pragmatist
Josiah Royce suggests in The Philosophy of Loyalty that harmony between cultures can occur only
when each culture’s ideals and cause include Loyalty to Loyalty, a commitment to the principle of
commitment and dedication that demonstrates support and obligation to the loyalty of those in
opposing cultures to their particular cause. (Royce, 1908) Royce argues convincingly that Loyalty to
Loyalty not only provides harmony, but also suffices to distinguish the ethical or “true” causes as
those that incorporate Loyalty to Loyalty. The cultural characteristic of Loyalty to Loyalty results in
the emergent property of cross-cultural harmony and diversity at the transcendent level. Systems
theory provides a tool for modeling personal and cultural interactions and the resultant emergent
phenomena.
Following Terrence Deacon’s three orders of emergence, one may classify ethical systems into those
that result in norms of relational properties, asymmetrical constraints, or information-bearing control.
(Deacon, 2003) First-order emergence includes Kantian systems that depend upon universalization
of a maxim of conditions across society. Second-order emergence includes the development of
virtuous habits through practice. Third-order emergence includes Josiah Royce’s Loyalty to Loyalty
where the aspiration and commitment to a principle is to the process of aspiration and commitment
itself and results in a topological closure that provides ethical stability to various additional ethical or
spiritual norms.
I provide an overview of human systems organized into four scientific levels and how one can
organize cross-cultural or ethical systems in a transcendent level. First-order emergence of ethical
systems provide relational properties, such as Kant’s universal maxims. An ethical system provides
an emergent norm to human cultural interactions by providing a stable, though emergent, context by
which to interpret the centrality of possible functions and their consequence on subsequent system
stability, i.e., ethical behaviors preserve whatever makes the emergent system stable. The practice of
virtue in virtue ethics provides the stability of second-order emergence. However, for subsequent
emergent systems to develop, such as systems of spirituality, an emergent level requires topological
closure and memory as captured by Deacon’s third-order of emergence and illustrated by Royce’s
Loyalty to Loyalty.

Four Scientific Levels of Human Systems
Several researchers have distinguished what simplifies to four levels of inquiry for the scientific
study of human systems. Ludwig von Bertalanffy organized scientific disciplines and systems into
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four levels in his General System Theory and suggests physical, biological,
psychological/behavioral, and social scientific disciplines; his goal for General System Theory was
to discover general rules about systems that crossed those four levels. (Bertalanffy, 1975) AA
Abrahamsen observes that scientific disciplines may be differentiated by specialization of focus and
distinguishes four levels of focus: the physical world, living organisms, the behavior of living
organisms, and human culture. (Bechtel and Abrahamsen, 1991) Arthur Peacocke organizes his eight
levels of part-whole hierarchies of nature into Abrahamsen’s four levels of focus. (Peacocke, 1993)
Claus Emmeche and his colleagues also propose four similar levels: physical, biological, psychic,
and social though, they do not propose a strict hierarchy because the biological depends only on the
physical while the psychological and sociological are interwoven and involve the emergence of selfconsciousness and institutions. (Emmeche et al., 2000) (Emmeche et al., 1997) For simplicity in this
paper, one can model most human activity as occurring on physical, biological, psychological and
cultural levels where the boundaries occur in biochemical, neurological, and linguistic systems,
respectively.
The physical level describes the mechanistic interactions between particles, atoms, and molecules. It
includes the disciplines of physics and chemistry, especially mechanics and thermodynamics, and
physical chemistry. The lower aspects of the level involve atoms and their constituents. Many
scholars include sub-atomic fields of study such as quantum mechanics, string theory, and quantum
gravity as the lowest aspects in this level (though for reasons not discussed here, one might consider
those disciplines as comprising the upper discipline of a yet lower sub-physical level.) Other
disciplines in the physical level not required for the study of the person include geology, astronomy,
and optics. Higher disciplines in the level relevant to human systems include organic chemistry and
some aspects of biochemistry. Biochemistry acts as a bridge discipline between the disciplines in the
physical level and biological level.
The biological level begins with biochemistry and includes molecular biology, cell biology, and
biology of the entire organism, such as botany and zoology. Neuroscience studies the brain from a
biological perspective and constitutes the highest discipline within the biological level in that it
depends and builds upon the other required biological disciplines. In particular, the discipline of
human cognitive neuroscience bridges the biological level with the higher psychological level.
The psychological level describes the behavioral and mental aspects of individual living organisms.
In particular, organisms with brains appear to have interesting (psychological) properties correlated
with the biological activity of the brain. Some scholars would attribute unique properties to humans
based on the phenomena studied at this level, such as intelligence or abstract reasoning, but close
examination by comparative psychologists suggest to some researchers that only gradients of
properties shared by many animals distinguish humans. For example, some dolphins and higher
primates show abilities comparable to human children in self-awareness, communication, and
problem solving; even honey bees may have the ability to communicate and generalize; and
microscopic worms can learn new behaviors. One of the early goals of artificial intelligence is to
create those computational systems with intelligent behaviors (rather than biological systems). It
appears that the associative networks of the brain are key to the adaptive behaviors and mental
processes studied at this level. However, there appears to be one property developed only by
humans—creation of arbitrary, abstract symbol systems, specifically languages.
The cultural level depends upon the interaction of two (or more) organisms with the ability to
generate, communicate, and share arbitrary, abstract symbol systems, namely language. (Deacon,
2003)(Ong, 1982) From shared language, humans develop a variety of social products in literate
societies, including written text, laws, institutions, governments, rituals, drama, art, poetry, and
religions. Disciplines in the cultural level include linguistics, sociology, history, cultural
anthropology, philosophy, law, mathematics, theology, and all the humanities. Groups of other
animals may interact socially and develop properties that no individual organism has, such as
systems of dominance relationships and group personalities; and these relational and group
properties influence human culture, too. The higher disciplines in the level that study poetry, ritual,
and theology, appear to use the shared symbols systems of language to refer to (signify) phenomena,
experiences, or other constructs that language does not easily describe, which gives rise to the
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question: Do even higher-level emergent systems exist?

Transcendent Level
Philip Clayton suggests an additional emergent level of spiritual or transcendent activity, which
emerges from mental (and cultural) activity, that in this systems model would capture activity at a
fifth transcendent level. (Clayton, 2004) The higher fifth level could contain the ineffable aspects of
ethics, spirituality, and transcendence that communities of humans refer to with language. These
aspects emerge from interactions between societies of people as properties of relationships between
cultures. This level begins with ethical principles, such as justice, and includes constructs noticed in
inter-religious dialogue. Although culture can describe the relationships of people within groups, it
lacks the systemic power to describe value or purpose to relationships between those groups.
Clayton’s higher level of transcendence does not fit within the four levels of focus in human
scientific inquiry. In addition to occurring outside the realm of natural science, the level also may
include what Samuel Alexander calls the emergence of deity, and provides a scientific placeholder
for Ian Barbour’s limit or boundary questions which facilitate dialogue between the discipline that
raises the question and the discipline that explores it. (Clayton, 2004)(Barbour, 1997); Religious
studies researchers, such as Steven Katz, indicate that the various states of mystical religious
experience appear to be the outcome of epistemological activity, which in turn depends upon culture,
though psychologists and neuroscientists who study religious experience typically assume it cultureindependent. (Katz, 1978) They mistakenly ascribe universality to phenomena that emerges from
culture yet transcends it. From a systems perspective, one must denote the system to which various
religious and mystical experiences relate, even if one cannot specify any intrinsic properties of that
system. Some systems have emergent properties that transcend cultural systems, and this paper
describes some emergent systems that form a higher, transcendent level.
Systems theory illuminates modeling ethical and other transcendent relationships from the individual
and collective perspective. The individual, at the psychological level, can draw upon cultural
systems to describe psychological systems or provide reductionist accounts of lower-level biological
and physical systems, but the individual does not have direct access to the phenomena emerging
from cross-cultural interactions, thus the ineffectiveness of moral relativism. Without a systems
understanding, philosophers and other scholars have traditionally viewed cross-cultural emergent
phenomena (and often even cultural phenomena) as absolutes or universals. Systems theory provides
tools to model ethical norms while avoiding the modernistic fallacies of relativism and absolutism.
Cross-cultural interactions form systems with their own emergent properties. Some of those
properties mirror characteristics of individuals; one can stereotypically say that West African
societies are more extroverted than Japanese ones. However, a subset of emergent properties
becomes sufficiently “universal” that a different sort of emergence results in an additional level of
emergent systems. As no clear, consensual agreement on the distinction between the four scientific
levels yet exists, the existence of a separate transcendent level remains indefinite, but I argue that
similar emergent mechanisms resulting in the emergence of life, thought, and culture also result in
the emergence of ethical norms as an aspect of what is popularly called spirituality.
Is an emergent level required? Although many interactions between cultural systems may result in
emergent cultural properties, such as war, which also depends upon at least two autonomous
societies, other emergent properties transcend human culture as “universals” that categorize all
human cultural systems and can form components of emergent cross-cultural systems.
What humans often label as “universal” are the systems that occur at the transcendental level. A
more nuanced account occurs in the work of the contemporary Christian theologian David Tracy,
who defines a “classic” as texts, events, images, persons, rituals or symbols that reveal permanent
possibilities of meaning or truth. Classics within any religious tradition so disclose a compelling
aspect of truth about human lives that one cannot deny them a kind of normative status. (Tracy,
1981) The classic refers to a norm that crosses cultures (or historical periods within a tradition) and
thus indicates possibilities for cross-cultural constructions.

The Emergence of Ethical Norms in Human System

Page 4 of 12

Although cross-cultural interactions and conformational change emerge from relating cultural
systems, the stability and self-maintenance of a transcendent system requires self-sustaining
interactions between the emergent qualities or components. Mutual dependence, such as economic
dependence arising between the US and China in a global economy, supports a sustainable
interaction, and a transcendent system begins to emerge when that system and its components begin
to interact with additional systems. Economically (at the cultural level) neither country can do
violence to the other without damaging itself, but even that becomes more difficult as each country
participates in additional relationships with other countries. A clear example of a transcendent occurs
in Royce’s Loyalty to Loyalty described later in the paper, but a simple example occurs in dialogue
between Christians and Buddhists (or Muslims) when each practitioner recognizes in the other’s key
“classic” founder an insight to understanding the practitioner’s own religion. In sustained dialogue
respectful of plurality, one finds a new, cross-cultural (cross-religion) relationship that strengthens
the coherence, integrity, and autonomy of each system.
The transcendent level captures cross-cultural activities and norms such as those referred to in
ethical, aesthetic and philosophical activities as relating to the Greek Good, Beauty, and Truth,
respectively. At every level, systems interact with each other in a complex network of relationships
that vary over time. The topology of relationship networks may have their own emergent properties,
such as open, closed, self-organizing, cyclic, chaotic, or stable. Some of those graphs of relationship
networks may have a form that humans view as beautiful. Many aspects of beauty depend upon
human biology—human visual range, structure of the brain’s parietal lobe which organizes spatial
relationships, auditory range and perception, etc. An experience of beauty that depends only upon
biology would necessarily be a cross-cultural experience, and the relative relationships between
experiences of beauty would form a norm.
The transcendent level emerges from cross-cultural interactions. The US military has studied what
makes an effective unit and discovered that camaraderie and the ability to work as a team greatly
impacts unit effectiveness. Other studies have examined suicide bombers who either surrendered or
hesitated and were captured. (Caryl, 2005) Speculation suggests that terrorist cells become effective
through similar mechanisms to other military units with a shared, often ideological vision. A
frequent thread among suicide bombers who decided not to act is their reports of seeing a mother and
young child. Although each society has strong, intracultural relationships to form autonomous
systems, and the interaction between the cultural systems includes high conflict behaviors such as
military and terrorist actions, something occurs when a terrorist sees a mother and young child in the
opposing cultural system who the terrorist is about to kill. Something surprising, unpredictable, and
highly efficacious, i.e., emergent, occurs that transcends the suicide bombing attempt. Perhaps the
terrorist training demonized the opposition to an extent that a mother’s love was excluded from the
terrorist system’s shared worldview. Although suicide bombing and military actions can occur
between two cultural systems, something emergent happens when some suicide bombers see a
mother and young child that breaks down the prior coherence, integrity, and self-maintenance of the
system (Collier and Muller, 1998).
Similar phenomena occur in non-violent resistance. Something occurred in the British soldiers when
Gandhi’s followers allowed themselves to be beaten under British law. In the American Civil Rights
movement, an emergent property appeared when US citizens saw blacks beaten by agents of US
state, or local governments. Two coherent, autonomous, self-maintaining cultural systems interact at
a place of possible and partially expressed violence, yet both systems become surprisingly
transformed in a way that one cannot model in either cultural system.
To work by analogy from physical systems, atoms can interact with each other to create emergent
properties of temperature or surface tension by bouncing off each other or synchronizing orbiting
electrons. Human individuals can interact with each other through conflict to create a violent or
litigious society or through empathy to create a harmonious one. Likewise human societies can
interact with each other in a closed system, such as a planet, to create a violent, warlike planetary
cultural system or a harmonious one.
Something slightly different occurs with covalent bonds, e.g., a sodium and chlorine atom bonding to
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form table salt. The atoms share an electron and the electron participates in both atoms. A cultural
system may lack a component, such as an individual idea or artifact, that another society provides
resulting in a synthesized cultural system. Historical examples include the integration of Platonic
thought into Christianity by Augustine, and the integration of Aristotelian thought into Christianity
by Thomas Aquinas.
In biological systems, numerous atoms interact in a variety of ways. In some systems, a significant
bond transforms the entire system. A phosphorylated protein, a conformational change to a protein
structure, formation of a protein complex, passage of calcium ions into a neuron, each have a
biological consequence that cannot be modeled from a purely physical perspective. When an
individual in a cultural system makes a decision to act nonviolently, that person can transform the
cultural system in the same way that a significant covalent bond can change a biological system.
Different types of emergence would occur in different ethical systems. The universalization of a
maxim in Kant’s categorical imperative results in emergent relational properties, such as happens in
thermodynamic systems.

Kant’s Universal
In Kant’s categorical imperative, one acts as if a maxim, or principle, were to become universal. One
might claim that one can cheat on taxes because the government will not be injured by not having
such a negligible sum. However, if that maxim were to become universal, and everyone cheated,
then the government would go broke. Because one would not want everyone to act by cheating on
taxes, it is wrong—the maxim is not universalizable. Kant’s attempt to deduce substantive
conclusion from formal premises leaves open serious flaws as a sufficient statement of morality. One
would not wish everyone to withdraw all their money from the bank, but that does not make closing
one’s bank account immoral.(Feldman, 1998)
Regardless of its usefulness for ethical decision-making, a universalizing maxim becomes a norm for
the community that holds it, and thus becomes a property of its culture. When other social systems
interact with the community, the property influences that interaction. If a community acts on the
maxim “not to lie”, then one could classify its interactions with other communities depending upon
whether they aspire to that maxim or not.
When individuals aspire to a maxim within a society, these aspirations may amplify across the
collection of individuals, dampening individual differences and giving rise to an emergent
phenomenon much as the dampening of electron spin differences in iron molecules give rise to an
emergent phenomenon of ferromagnetism.
By universalizing a maxim within the culture that aspires to it, the entire cultural system gains that
resultant property and any emergent properties that result from an entire system operating in that
framework. Truth-telling generally provides a desirable outcome in a society, but a classic critique of
its universalization occurs in the context of Nazi extermination of the Jews (or other governmentsponsored genocide) where universal truth-telling means the oppressed have nowhere to hide.
John Rawls takes a Kantian approach to ethics in developing a social contract based on a bargaining
game. (Rawls, 1999) In Rawls’ theory, the individuals do not know their position in the proposed
system, and that veil of ignorance insures fairness in determining the system. Fair decisions made in
positions of ignorance across the collection of individuals, dampen individual differences and give
rise to an emergent phenomenon much as the amplification (and synchronization) of water molecules
gives rise to an emergent phenomenon of surface tension.
Critics argue against the feasibility of unbiased perspectives (Wolff, 1977), but the amplification of
interactions result in an emergent property of “fairness.” The criticisms suggest the insufficiency of
“fairness” to create a sustainable just society, but do not detract from the emergence of it, albeit
under additional, transient circumstances.
Universalizing maxims or interactions can result in properties of cultural systems that lead to
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emergent phenomena in cross-cultural relationships. But more complex emergent phenomena require
more sophisticated interactions that depend upon interdependence between cultural systems.

Neo-Aristotelian Approach to Emergent Norms
Interdependent systems have the ability to affect each other, and mutual influence can shift the
stability, function, and organization of the interdependent systems. Unlike the veil of ignorance
between logical individuals proposed by Rawls, interdependent individuals change not only their
behavior but also their constitution and identity through interaction. When interdependent
interactions close a thermodynamic work cycle, then emergent phenomena may appear. These
systems may self-organize or external situations may bring systems into sustainable patterns of
interactions that survive the shift of external environment to an unfacilitating or even resistant
influence. In interdependent systems, its components constrain their behavioral variability, and the
system preserves and enhances its cohesion, integrity, organization, and identity.
Robert Ulanowicz (1997) provides a neo-Aristotelian framework for relating that structuring
mechanism to emergence. He describes the emergence of order as centripetality, a term coined by
Newton, where “the autocatalytic assemblage behaves as a focus upon which converge increasing
amounts of energy and material that the system draws unto itself.” Unlike Newtonian forces, which
always act in equal and opposite directions, self-organizing (autocatalytic) configurations impart an
asymmetric direction to the behaviors of the systems in which they appear. For Ulanowicz,
autocatalytic systems “ratchet all participants toward ever greater levels of
performance.”(Ulanowicz, 1997, 46-7)
Ulanowicz uses a triadic explanation of systems theory attributed to S.N. Salthe to differentiate final,
formal, and efficient causation across three levels of emergence. (Salthe, 1985) Emerging systems
implement the ongoing, structuring mechanism described by Aristotle’s formal and final causation.
Explanations of emergence emphasize the relationship between efficient causes of the lower level
with the concepts of the middle, or focal, level. The interactions of the focal level, such as
autocatalysis, take on the guise of formal cause. In addition, the constraints that the activity of the
higher level places on system behavior appear teleological at the focal level perspective and explain
final causation. (Ulanowicz, 1997)
The appearance of causation varies depending upon one’s perspective of the focal, higher, or lower
level. Examining a higher-level system in which the focal system participates, one becomes aware of
the purposeful influence imposed on the focal system; the higher-level system provides purpose and
end-directed (teleonomic) orientation describable as final causation. The perspective of its lowerlevel, constituent systems captures the interactions in terms of efficient causation. One may describe
the focal level of the emergence relationship in terms of formal causation. Although in a strong
emergentist perspective, the three levels would have distinct regularities, from a weak emergentist
perspective, one could use any system as a focus, its constituents would comprise the lower level,
and it would exist as a component of a higher systems. Thus, the purpose or value of a system
depends upon its use in other systems.
The desire to understand purpose and teleology were key factors in von Bertalanffy’s and Wiener’s
theories, but the practical integration and application of their theories have emphasized the theories’
analytical aspects, especially under the residual influence of logical positivism and behaviorism. von
Bertalanffy wrote:
We may state as characteristic of modern science that this scheme of isolable units
acting in one-way causality has proved to be insufficient. Hence the appearance, in all
fields of science, of notions like wholeness, holistic, organismic, gestalt, etc., which all
signify that, in the last resort, we must think in terms of systems of elements in mutual
interaction.
Similarly, notions of teleology and directiveness appeared to be outside the scope of
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science and to be the playground of mysterious, supernatural or anthropomorphic
agencies; or else, a pseudoproblem, intrinsically alien to science, and merely a
misplaced projection of the observer’s mind into a nature governed by purposeless laws.
Nevertheless, these aspects exist, and you cannot conceive of a living organism, not to
speak of behavior and human society, without taking into account what variously and
rather loosely is called adaptiveness, purposiveness, goal-seeking and the like.
(Bertalanffy, 1975, 45)
As the self captures the relational aspects of a person, a systems perspective on the self describes the
structural, functional, and purposeful aspects of the relationships that comprise a person’s body and
interaction with the world.
In particular, the normal function of a system at one level places norms on the function of its
constituent, lower-level systems. Biological systems of cells and transport mechanisms provide
norms for physical activity of molecule and ion flow. Mental activity as embodied in the brain in
action potentials and neurotransmitters, provide norms for the biological processes which participate
in the mental activity. Cultural systems of economics, governments, and religious and social
institutions, provide norms for individual behaviors. Transcendent properties found in most longlived human cultures and religions provide norms to those cultures by which to evaluate the culture
either from within or without.
For example, one can evaluate: How “Christian” was Paul’s early church treatment of women? How
“democratic” is America’s current participation in world affairs? How “Muslim” are some
fundamentalist Islamic agendas? How “Christian” are some fundamentalist Christian agendas? These
questions have no meaning unless one can use individual human psychological norms placed by
religious or political cultural ideologies as also referring to transcendent cross-cultural norms that
one may apply to societies, including the society where the human norm originally developed.
Society gains the emergent property of an ethical norm when individuals in a society aspire to an
ethical principle, the relationships within the society support and strengthen these aspirations, and
the external environment does not overly hinder or prevent individuals acting upon that principle.
The emergent ethical norm provides a standard for behavior that others in the society, who may not
personally ascribe to it, have social pressure to conform. The social pressure occurs at the cultural
level as it does not reduce to isolated behaviors of individuals, but the cultural norm emerges from
and transcends the society.
The emergence of ethical norms at the transcendent level provides a tool for evaluating the centrality
of cultural ethical expectations and thus operationally defines the system, without requiring precise
boundary representations. Considering the amplifying thermodynamic type effects of emergence,
what conceivable effects do ethical principles, amplified within a society, have on cross-cultural
relationships? Kant’s categorical imperative, where one acts as if the maxim were to become
universal, may amplify well within a society by dampening individual behaviors, but it may lead to
conflicts between cultures with different universal aspirations. However, virtues in virtue ethics do
appear to amplify well within and across cultures.

Virtue Ethics
Virtues arose from ancient Western society as the excellence of athletic, soldierly, and mental
strength used by heroes in their actions. For Homer, a virtue is a quality that enables an individual to
discharge his or her social role. Virtues were refined as ethical frameworks in Greek Athenian
society, and Plato and others viewed virtues and goodness as indissolubly linked with happiness,
success, and fulfillment of desire. Plato also viewed virtues as politically as well as socially relevant,
and he understood that the virtues themselves were interdependent—the presence of one virtue
requires the presence of all virtues. Thus, anciently, the virtues are interrelated characteristics of a
person that effect choices between actions. Aristotle refined the virtues into a comprehensive system
in the Nicomachean Ethics, and is credited as the classic figure in virtue ethics. Aquinas further
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organized Aristotle’s ethics and synthesized it with Christian teaching. For Aquinas, a virtue is a
quality which enables an individual to move towards the achievement of the specifically human
telos, whether natural or supernatural. Benjamin Franklin applied virtue ethics to utilitarian thought,
and for him, a virtue is a quality which has utility in achieving earthly and heavenly success. More
recently, MacIntyre has reexamined virtue ethics in a more modern philosophical context. As a
working definition for this paper, I consider virtue to be a moral excellence that a person may utilize
to make choices in a desire to be (morally) good. (MacIntyre, 1984)
Originally defined by Aristotle as eleven virtues in the Nicomachean Ethics (courage, temperance,
generosity, magnificence, magnanimity, right ambition, good temper, friendliness, truthfulness, wit,
and justice), the virtues were later refined by Aquinas in his Summa Theologiae based on Plato,
Cicero, Ambrose, Gregory, and Augustine as four cardinal virtues: prudence, justice, temperance,
and courage. (Aquinas also adds three theological virtues based on St. Paul: faith, hope, and charity.)
(Keenan, 1998)
Aquinas’ four cardinal virtues are related to Aristotle’s anthropology. In that anthropology there are
four aspects of the soul, and each aspect is perfected by one of Aquinas’ cardinal virtues: Intellect is
perfected by prudence; Will is perfected by justice; Concupiscible Appetite is perfected by
temperance; and Irascible Appetite is perfected by courage. Concupiscible Appetite is the desire for
what one wants, such as food, drink, sex, money, power, status, or esteem. Irascible Appetite is
overcoming an obstacle that stands between a person and other goods and is related to anger and
fear.
Aristotle also examines the aim for some good. In Aristotle’s anthropology—unlike many current
ones—humans, like other species, have a specific nature and that nature is such that humans have
certain aims and goals, such that they move by that nature towards a specific telos. Underlying the
anthropology (of Aristotle’s biology) is his theory of causation which is relevant in its formal
causation (questions of essence: Who am I?), telos (final end: Who ought I to be?), and efficient
cause (How do I get there?). In Aristotle’s ethics, the telos, or final aim, of a person is the Good.
Aristotle argues against identifying that good with money, honor, or pleasure. He gives it the name
eudaimonia which can only be loosely translated as blessedness, happiness, or prosperity. MacIntyre
describes eudaimonia as a state of being and doing well in that being well—of being well-favored
personally and in relation to the divine. The virtues are precisely those qualities which enable a
person to achieve eudaimonia, and the lack of those qualities will frustrate the person’s movement
toward that telos. (MacIntyre, 1984)
Because virtue ethics is consistent with Aristotle’s theory of causation, virtue ethics approaches
ethical issues by asking “Who am I? Who ought I to become? How do I get there?” rather than
questions of behavior. “What is my essence or form? What is my telos? What efficient causes are
appropriate to change toward that telos?” Behaviors are not as important to virtue ethics as internal
motivations and intentions. Aristotle sees that virtue is a state of character concerned with a choice
lying in a mean relative to us. The mean is determined by a rational principle as determined by a
person of practical wisdom. The two vices are: one that depends upon excess of the state of
character, and one that depends upon its defect. For example, courage is the mean between foolhardy
and cowardly. Thus, moral virtue is a mean between vices. (Aristotle, Nicomachean Ethics, II.6,
1106b36-1107a8)
Following Aristotle, Aquinas argues that the other three cardinal virtues cannot exist without
prudence, because we must choose well: Moral virtue requires that the intention be directed toward a
good end, and choosing a good end requires using reason. Prudence is required for all moral virtues
and is also an intellectual virtue, such as wisdom or understanding. Someone who behaves well in
one area of human life acquires a habit, but the habit will lack the essential character of a (moral)
virtue unless accompanied by prudence. For example, one may have the ability to face danger, but
without prudence, one could just as easily be a villain as a war hero. (Kent, 2002)
Although virtues occur in people, one can ask what happens cross-culturally when a society of
prudent individuals meets a courageous society and expect a different sort of transformative answer
than asking what happens when an efficient society meets an inefficient one. Although an efficient

The Emergence of Ethical Norms in Human System

Page 9 of 12

and inefficient society might find some average efficiency in their interactions, those in a prudent
society might recognize the prudence of courage; avoid previously hidden cowardly or foolhardy
behaviors as imprudent; become more courageous; and thus the society becomes more prudent.
Similarly, some in a courageous society may recognize the necessity of prudence to courage; become
more prudent; and the society becomes more courageous.
Another important aspect of virtue is that virtues must be exercised and experienced to be possessed.
Aristotle and other ancient Greek ethicists consider virtue to be a habit (Greek hexis; Latin habitus).
For them, a habit is a durable characteristic of a person that inclines toward certain kinds of actions
and emotional responses. (Kent, 2002)
MacIntyre in After Virtue describes a ‘practice’ which is a coherent activity that intrinsically leads to
virtue. More precisely, he defines practice as: “any coherent and complex form of socially
established cooperative human activity through which goods internal to that form of activity are
realized in the course of trying to achieve those standards of excellence which are appropriate to, and
partially definitive of, that form of activity, with the result that human powers to achieve excellence,
and human conceptions of the ends and goods involved, are systematically extended.” (MacIntyre,
1984, 187)

Deacon’s Orders of Emergence
Terrence Deacon suggests three orders of emergence describe the topological relationships occurring
within and between levels, which he calls thermodynamic, morphodynamic and teleodynamic.
(Deacon, 2003, Goodenough and Deacon, 2003) First-order emergence, or thermodynamics,
includes entropic systems where emergent properties result from the diffusion of energy and
difference. Although thermodynamic emergence sounds like it might only occur at the physical
level, it actually refers to amplifying and dampening effects that occur at every level. Second-order
emergence, or morphodynamics, includes self-organizing systems where propagation and
amplification of form and constraint result in asymmetric emergent constraints. Third-order
emergence, or teleodynamics, includes selection dynamics in systems where replication of
concordance and significance result in transmission of adaptive regulators. Deacon would
characterize every boundary between emergent levels, as described in the first section of this paper,
as requiring teleodynamic selection operations.
In first-order emergence, properties emerge from interactions between qualities of systems such as
shape or energy. The interaction of water molecules generates surface tension or Bernard cells, or the
interaction of iron atoms creates ferromagnetic properties. In thermodynamic entropic systems the
diffusion of energy and difference result in first-order emergent properties. As described above, firstorder emergent properties result from the universalization of a maxim in Kant’s categorical
imperative or the interaction of Rawl’s ideal individuals with certain conditions.
In second-order emergence, morphodynamics, a separation occurs between interactions, such as a
symmetry breaking or progression over time. What happens next depends upon what happened
before. The formation of a snowflake depends upon the amplification of initial and boundary
conditions over time as the snowflake falls. Second-order emergent systems, such as self-organizing
or chaotic systems, depend upon their history and the propagation of constraints. In first-order
emergence, properties emerge from the interactions, while in second-order emergence, those
properties have constraints that propagate. Stable second-order emergent systems often include
closed cycles of interactions that provide a basis for response to environmental change. For
MacIntyre, virtue emerges from “practices,” and virtuous behaviors emerge from certain habits.
When one behaves from certain habits in social interactions, those interactions with others
demonstrate a pattern, occasionally called virtuous.
In third-order emergence, Deacon’s teleodynamics, the interactions gain a memory. Not only is the
system influenced by initial conditions and responsive to changes over time, but it also retains
information or a memory that regulates or controls behavior and that memory can change and give
rise to different tendencies of the system. In biology, genetic instructions regulate the biochemical
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processes occurring in a cell. Mutation and selection pressure may modify those genes and shift the
tendency or purpose of that system. I suggest in the next section that Josiah Royce’s philosophy of
loyalty provides one example of third-order emergence.
In terms of temporal process, first-order emergence captures present relational properties, secondorder emergence also captures past history, and third-order emergence effects future behavior.

Royce's Loyalty to Loyalty
The American pragmatist Josiah Royce suggests in The Philosophy of Loyalty that harmony between
cultures can occur only when each culture’s ideals and cause include Loyalty to Loyalty, a
commitment to the principle of commitment and dedication that demonstrates support and obligation
to the loyalty of those in opposing cultures to their particular cause. (Royce, 1995) Royce argues
convincingly that Loyalty to Loyalty not only provides harmony, but also suffices to distinguish the
ethical or “true” causes as those that incorporate Loyalty to Loyalty. The cultural characteristic of
Loyalty to Loyalty results in the emergent property of cross-cultural harmony and diversity at the
transcendent level.
For Royce, all the virtues can be defined in terms of loyalty as developing virtuous habits requires
commitment and loyalty. Though Royce may underestimate the difference between virtues, One can
define a principle of choice for guidance that one’s loyalty becomes a good, not only for oneself but
for all humanity. Because virtuous behavior depends upon loyalty, one can increase the good for
humanity by increasing the loyalty amongst everyone. Although one has specific causes to which
one commits loyalty, to increase the good among humanity, one should choose one’s cause to
include loyalty to loyalty, to the extent possible. (Royce, 1995)
One can choose causes for personal gain, such as greedy materialism or wealth preservation. One
can choose causes for social power, such as oppression of an out-group. One can choose causes by
default or indecision based upon external circumstances, such as family or culture of origin, random
job or vocational choices, or social pressure. Personal, corporate, or political greed becomes
predatory not for intrinsic reasons, but because it thwarts another person’s loyalty to survival,
sustainability, or family. A cause becomes evil when it becomes predatory and lives by overthrowing
the loyalties of others. One discerns harmful causes through their relationship to loyalty itself. When
one becomes loyal to loyalty one supports the loyalty of others even if one disagrees with their
cause. This promotes harmony, and in interdependent systems, can strengthen one’s loyalty to one’s
own cause. However, because one remains loyal to loyalty one cannot support another’s cause to the
extent it becomes predatory. Thus, in loyalty to loyalty, one attends to another’s loyalty, avoids
unnecessary conflict in the interest of harmony, and resists the other’s cause to the extent it
undermines one’s own loyalty to loyalty. This behavior increases harmony in the cross-cultural
interactions regardless of the action of others. (Royce, 1995)
In Royce’s philosophy of loyalty, one commits to honoring the other person’s commitment.
Although a Christian may disagree with the attributions traditionally ascribed to another religion’s
founding, such as Mohammed or Buddha, the Christian supports the believer’s loyalty to those
beliefs. Some cross-religion beliefs conflict, such as when to worship, and others correspond, such as
discipleship, and a few appear shared across all human religions, such as compassion, and are
presumed universal. However, that “universality” still depends upon the context of the human
condition. It seems good to show compassion because people feel pain. If an organism had no
sensation, perception or representation of pain, then its social interaction would not likely contain
compassion as a response to suffering as its individuals would not know pain and suffering.
Although Royce’s more mature ethics built upon his deeper understanding of semiotics, his
community of interpretation, and CS Peirce’s metaphysics (Oppenheim, 1993), his philosophy of
loyalty still provides a basis for appreciating the diversity of emergent ethical systems. Non-violent
resistance works in part because the resisters endure the behaviors inflicted by the others due to the
other’s loyalty to their cause. By allowing the cross-cultural system to smoothly run its course, the
detrimental effects of the other’s cause become amplified and illuminate previously hidden
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consequences that even the others recognize as oppressive. Loyalty by the resisters to the loyalty of
others results in a sufficiently stable system to change the regulatory mechanisms of the other
culture.
Loyalty depends upon individuals having the ability to choose, and to represent a cause for which
they can relate and make choices. Like compassion depends upon the ability to feel pain (and
empathize), loyalty depends upon the ability to choose, remember, and act. One could choose loyalty
to compassion, beauty, honor, truth, or loyalty. However, loyalty to loyalty transcends loyalty,
because it creates a topological closure in the system. The cause to which one ascribes loyalty is
loyalty, and the emergent properties can transform cultural systems.

References
Barbour, I. G. (1997) Religion and science : historical and contemporary issues,
HarperSanFrancisco, San Francisco.
Bechtel, W. and Abrahamsen, A. (1991) Connectionism and the Mind, Blackwell, Oxford and
Cambridge, Mass.
Bertalanffy, L. v. (1975) Perspectives on general system theory : scientific-philosophical studies, G.
Braziller, New York.
Bulkeley, K. (2004) The wondering brain : thinking about religion with and beyond cognitive
neuroscience, Routledge, New York.
Caryl, C. (2005) "Why They Do It." The New York Review of Books, 15(14).
Clayton, P. (2004) Mind and emergence : from quantum to consciousness, Oxford University Press,
Oxford ; New York.
Collier, J. D. and Muller, S. J. (1998) The Dynamical Basis of Emergence in Natural Hierarchies, In
Emergence, Complexity, Hierarchy and Organization, Selected and Edited Papers from the
ECHO III Conference, Acta Polytechnica Scandinavica, MA91 (Eds, Farre, G. and Oksala, T.)
Finish Academy of Technology, Espoo.
Deacon, T. W. (2003) The Hierarchic logic of Emergence: Untangling the Interdependence of
Evolution and Self-Organization, In Evolution and learning : the Baldwin effect reconsidered
(Eds, Weber, B. H. and Depew, D. J.) MIT Press, Cambridge, Mass.
Emmeche, C., Koppe, S. and Stjernfelt, F. (1997) "Explaining emergence-towards an ontology of
levels.", Journal for General Philosophy of Science, 28, 83-119.
Emmeche, C., Koppe, S. and Stjernfelt, F. (2000) Levels, Emergence, and Three Versions of
Downward Causation, In Downward causation: minds, bodies and matter (Eds, Andersen, P.
B., Emmeche, C., Finnemann, N. O. and Christiansen, P. V.) Aarhus Univ. Press, Aarhus;
Oakville, Conn.
Feldman, F. (1998) Kantian Ethics, In Ethics : the big questions (Ed, Sterba, J. P.) Blackwell,
Malden, Mass.
Goodenough, U. and Deacon, T. W. (2003) "From Biology to Consciousness to Morality."Zygon,
38, 801-819.
Katz, S. T. (1978) Mysticism and philosophical analysis, Oxford University Press, New York.
Keenan, J. F. (1998) Virtue Ethics, In Christian Ethics: An Introduction (Ed, Hoose, B.) Continuum,
London.
Kent, B. (2002) Habits and Virtues (Ia IIae, qq. 49-70). In The Ethics of Thomas Aquinas (Ed, Pope,
S. J.) Georgetown University Press, Washington, D.C.
MacIntyre, A. C. (1984) After virtue: a study in moral theory, University of Notre Dame Press,
Notre Dame, IN.
Ong, W. J. (1982) Orality and literacy : the technologizing of the word, Methuen, London ; New
York.
Oppenheim, F. M. (1993) Royce's mature ethics, University of Notre Dame Press, Notre Dame, Ind.
Peacocke, A. R. (1993) Theology for a scientific age: being and becoming-- natural, divine, and
human, Fortress Press, Minneapolis.
Rawls, J. (1999) A theory of justice (rev. ed), Belknap Press of Harvard University Press,

The Emergence of Ethical Norms in Human System

Page 12 of 12

Cambridge, MA.
Royce, J. (1908) The philosophy of loyalty, The Macmillan company, New York,.
Royce, J. (1995) The philosophy of loyalty, Vanderbilt University Press, Nashville.
Salthe, S. N. (1985) Evolving hierarchical systems : their structure and representation, Columbia
University Press, New York.
Tracy, D. (1981) The analogical imagination : Christian theology and the culture of pluralism,
Crossroad, New York.
Ulanowicz, R. E. (1997) Ecology, the ascendent perspective, Columbia University Press, New York.
Wolff, R. P. (1977) Understanding Rawls : a reconstruction and critique of A theory of justice,
Princeton University Press, Princeton, N.J.

Evolving Science and Humanity: Humanity as a Relational
Ground
Dr Ayten Aydin
Civil Engineer/Anthropologist
Via Laurentina 767
00143Rome, Italy
aydin@flashnet.it

Abstract
The objective of this paper is to reflect on and search for answers to questions of how to:
•

understand and cope with ever-growing and spreading worrisome world issues and
problems;

•

activate the human wisdom and its inherent ability for seeing the latent solutions and
opportunities through the clouds of increasing complexities in all life matters, as effective
internal healing tools so as to help place both scientific and human evolution on their
closely collaborating right tracts.

In a nutshell, achieving a balance in all life-matters may reveal the looked for answers to abovecited questions. This in turn requires abilities for both analogical understanding and analytical
knowing concerning both scientific and everyday life matters.
Within the context of the above objectives, following general reflections on the situation,
inquiries are made within the four interrelated areas listed below, which directly concern the
persistently prevailing human quest in the context of the modernity. These are:
•

Validity of the present foundational scientific world view for the sustainability of
humanity and its environment and new horizons in this vein;

•

Sustainability of the present rural-urban human settlements in connection with the
resource availability and use and prospects for future;

•

Sustainability of the well-being of individuals and of societies;

•

Support expected from academic and communication societies in the fields of formal and
informal research and education and communication as well as for their wider
dissemination in order to assure a sustainable future for generations to come.

Keywords: Science and technology; mechanistic and humanistic world-views;
quantity and quality; optimality; complex living systems; analytical and analogical
verifications; art and science collaboration; individual and societal wellbeing as the
ultimate objectives

General Reflections and Where We Stand Now
(i) Review of world issues, problems, needs and opportunities in the light of
prevailing worldviews and of promising resolutionary prospects
So far world issues, problems, needs and opportunities have all been reviewed, analyzed
and discussed in great length. There is not much need at this conference to go into them
again. But, the first and the utmost important issue today, that is worth to cite at once, is
that the humanity has lost its wholeness and disintegrated into independent elements
distanced from each other both within and without. Its harmony and balance is broken.
Both individuals and the society are thus in a great need to re-emerge as integrated
wholes, likely following a process that has repeated many times in the past, if not more
drastic and with wider effects this time.
I start the reflection with a myth. In Plato’s symposium, Aristophanes takes it upon
himself to initiate his friends into the secret of love’s power. He begins recalling the myth
that there were originally three sexes: hermaphrodite, male and female. The male
originated from the sun, the female from the earth, and the hermaphrodite from the moon,
which partakes of the nature of both sun and earth. Each human being was a rounded
whole, with four legs and four arms, able to walk upright in either direction, or to run by
turning over and over in circular fashion. These original human beings were so arrogant,
so insolent, and so powerful that they constituted a threat to the gods, who then debated
how best to restrain them. Zeus decided that they should be bisected, and later arranged
matters so that reproduction took place by means of sexual intercourse rather than by
emission on to the ground, as had happened previously.
This timeless myth has been proven to remain timelessly valid story of the human quest.
The history repeatedly tells us similar factual stories as the raise and fall of many
civilizations, since the change in lifestyles with an initial passage from the collective and
cooperative hunting and gathering for living to a settled living based mostly on
agriculture and domestication of animals. This move had gradually grown into an act of
dominating the nature which was assumed to be the birth right of the strong. Such
ascension had then led to dissection and compartmentalization of societies eventually
resulting in their total disintegration.
This pattern repeated itself again and again, based on the knowledge acquired and applied
in due course without understanding the reality behind the life and living. Our own
present situation in the western world, which is now spreading all over the globe, has
been shaped following mechanistic theories and science introduced during the 17thcentury.
These theories have also designated the human being as machine, both in thinking and
acting. Isaac Newton considered the universe as a machine operating like a clock with its
regularity dictated by its internal structure and the causal laws of nature. This depicts a
system closed on its own and thus as if it has no environment around to think about. Thus,
the whole universe became a self-contained object created by God for the God’s own
work.
Newton was a religious person. He believed in God and God’s creation of the human
being in his image. Thus the human being with this privilege could create machines like
the God’s creation of human being, this time to do humans’ work and benefit from all

existing things around. This concept had further been strengthened with the Renè
Descartes’ philosophy, which implied that human being thinks and acts like a machine.
This conviction reached its peak strength during the industrial revolution introduced in
France by August Comte, in the 19th century. The workforce was almost like a religious
belief, which exploited both material and human resources as work and machine have
become the major concepts of life and living.
Human being in the process has lost many human values/virtues and replaced them with
many rational reasoning and materialistic vices. Thus the concept of competition replaced
the benevolence and cooperation forever. These concepts are still dominating human life
and seriously limiting its wellbeing. The major dissection that the humanity is now
experiencing and suffering from carries with it also its many direct and indirect sideeffects. The humanity as a whole is sick now, so its environment.
The most effected from these developments is the human collective mentality, which is
conducing the humanity to its collapse without its disconnected ingredients unaware of
what is going on. Humanity’s distorted mentality is now in great need to be corrected
and its wounds healed. To make it possible, a major breakthrough needs to take place to
return the humanity to its intrinsic integrity. A systemic understanding of life and living is
to be realized within a relational ground maintained by healthy interconnections and
meaningful communications among individuals and communities and the rest. The
presently dominating and deceptive world-views and their mind-setting, purposefully
created, media-support systems are major roadblocks on the way of individuals and
societies to their natural maturing. They blur and confuse their sense to see clearly the
impasse they are headed into and subsequently to decide how to get out of it, an act,
which requires hard negotiations. This in turn requires a great inner strength and will
power to win over the currently prevailing human resignation to their situation. It also
blocks the road to building new societies where human beings relate to each other and to
their environment with a spirit of cooperation. In such well-evolved societies it is
naturally expected that helping others, fraternity and solidarity are bound to acquire new
meanings as empathy and passion for the other, presently lost to oblivion.
When the human history was going through similar experiences, creative minds were
emerging and intervening with their subtle tools, many times with success. Sciencefictions have been more accurate than time-bound historical reports by providing a clear
understanding of the hidden complex scenarios behind the actually occurring historical
events, at times also purposefully distorted. A brilliant example of such science-fictions is
the following.
English scholar, scientist and philosopher Edwin Abbot About (1838-1926). He mirrored
eloquently the dramatic human quest around the turn of the 19th century to the20th century
in his book Flatland:A Romance of many dimensions. During the same period, in the
scientific field there was a considerable progress as a direct attempt to expand the
boundaries of science beyond its Newtonian mechanistic limitations.
Abbot’s Flatland is a two-dimensional world, which is a metaphorical synonym of the
world of his own time. It is totally flat, where also the inhabitants are two-dimensional.
They live in an eternally illuminated plain where no change is expected to occur, as no
vertical expansion is possible or conceivable. Its intelligent inventor strictly and

efficiently applies the rules of Flatland within his (never her)administration. The life
style described in the book reveals to us as readers the social, domestic, historical comedy
of his time. The number of the sides of in habitants’ geometric shapes, as lines, triangles,
quadruples, polygons, etc. indicates the degree of nobility of each, which goes up to great
numbers for those belonging to ecclesiastic levels. It reaches eventually up to the highest
number belonging only to the inventor, but always remaining flat with no third, vertical
dimension. Any attempt to increase the number of sides is considered either rebellion or
illness on the part of a member of the society and as such it has to be cured or eliminated
in order to protect the others: the healthy ones (!). Irregulars are to be eliminated at once.
The methods used are dialectical in nature but they are to be rigidly coherent with the
rules set by the inventor, who does not allow real dialogue or interaction. In Flatland,
there is no history or if there is one, it is euphemistic. Education is self- opinionated as
the rules impose. Therefore all orators, religious leaders, philosophers, doctrinists etc. are
obliged to maintain the staticity of life in the Flatland. In away there is neither need nor
room for history, and thus no need for a new dimension.
The hero of the book, being a member of Flatland, is certainly not supposed to think of
another dimension. As he is a latent rebel he thinks of a three-dimensional world as he
senses and gets some indications from the world outside his. He, however, does not
consider it well-suited for human-life, even though a free knowledge and development is
possible. For there is no consideration for others, all gains for humanity are lost on the
way owing to unceasing terrorism. No healthy interaction exists. Thus, a real history
cannot function as a vertical dimension for change. For the hero then a four dimensional
world is only a product of a dream. He anticipates there to be other ways of
communication and healthy relationships for a real growth. With this dream, he
anticipates quantistic thinking and its positive effects within open systems. He dreams of
a balance between the rational and the irrational as a first step for very many other
dimensions to appear overtime, up to a spherical or universal dimension, that is
dimensionless, where all is one and one is all. At this point, it should be remembered that
this scenario depicts a century-old situation.
Already before Edwin A. Abbot, Victor Hugo in his well-known novel The Miserables
demonstrated very effectively the lost balance between the rational and the intuitional, the
static and the dynamic logic in human relationships. Goethe as well, almost a century
before Hugo, was searching for this lost balance among the remnants of ancient GrecoRoman art in Italy, during the last quarter of the18thcentury before he decided what to do
in life. His life-long monumental work Faust reveals his thoughts on dualistic phenomena
that always existed inhuman behavior and which required a pact between the devil and
the prophet(evil and good) dwelling side by side within the human soul with no
connection if not built up intentionally.
Since their time, the world has rapidly changed with good and bad results. The
humanity’s survival together with its environment is at stake again. The population has
nearly quadrupled in one century from 1.6 billion at the beginning of the 20th century to
about 6.5 billion at the end of it with all the accompanying problems of this explosion.
Resources have accordingly been inequitably used and/or abused; now requiring heavy
rehabilitation work supported by a wiser use and equitable sharing of resources. Human
life, which was governed for millions of years by natural selection, is now almost totally

governed by artificial selection with its many consequences in the form of real and ethical
problems, all requiring remedies before things go out of control. At the same time the
process of human growth should not be hindered. Here again, a dualistic phenomenon is
involved requiring a balanced approach.
A century has passed after the finding sand anticipations of Edwin A. abbot, but still the
needs for change of a dimensional nature remain to be met. Modern science requires
another level of broadening and deepening to accommodate new dimensions where the
rational and the irrational find a happy modus vivendi.
The need, among others, was recently demonstrated by another science-fiction entitled:
Flatland: like Flatland, Only More So written by well-known mathematician Ian
Steward.(2001). The book concludes with Seen from a ten-dimensional super-manifold, it
was a strange world, with the austere beauty of a page from Einstein. In fact, it was a
page from Einstein, geometry made flesh. A sprawling, humming world of threedimensional shapes stacked together along one-dimensional time: women, men, infants,
toddlers, adolescents… . People, of their own kind. They lived Peoplish lives, ate
Peoplish food, drank Peoplish drinks, made Peoplish love, bore Peoplish children and
died (Peoplishly) in a 3+1 dimensional universe, and never thought it the least bit curious.
Their relativistic space time continuum was all they could see, all they could hear, all
they could feel. To them, it was all there was. As long as nothing disturbed that
perception, it was true. But times (and spaces) were changing in Spacetimeland…. This is
almost where west and now.

(ii) Inquiries into latent solutions
Now I turn from myth and science-fiction to the hard reality and cite here what Russel L.
Ackoff, a well-known systems thinker, stated in his lecture in 1993, during the
conference on ‘Systems Thinking in Action’. He said: We are in the early stages of a
change of age – our worldview is transforming from one theory of reality to another.
What happens to any age is the appearance of dilemmas – problems that challenge the
validity of the current worldview and cannot be solved within it. Such was the case
during the Middle Age and now during the Systems Age. The Machine Age was
characterized by belief in complete understandability of the universe, analysis a method
of enquiry, and cause and effect as a sufficient relationship to explain all…. It began to
be acknowledged that while analysis produces knowledge, it is the synthesis that
produces understanding. Furthermore, the Systems Age recognizes that cause and effect
is just one way of looking at reality – there are an infinite number of ways,.
Ackoff sees the solution in consciously transforming the society into a systemic
civilization.We are now perhaps blowing the flames of this transformation with a greater
conviction. This conviction is certainly expecting a big shift to occur in the human
mentality, which has been fixed with another conviction of learning by dissecting things
and analyzing them separately piece-by-piece. Systemic (wholistic) worldview, on the
contrary, tends to understand elements from the behavior of the whole system of which
they form integral parts. Within the domain of this wider view the real understanding
takes place by peeping into interconnections and entailments occurring both inside of
each part and outside of them, namely, within larger systems to which they belong. Thus,

the level of understanding of parts is increased as their entailments with larger and higher
systems take place.
This worldview is neither deterministic, nor materialistic, in contrast to the world-view
that has dominated the science and the whole human activities more than three centuries.
It has simply reduced and is still reducing the human reasoning and understanding to
simple cause and effect relationships operating with the simplified concept of the initial
cause. Since then and only until recently, this kind of reasoning and acting have never
been questioned, as it was believed to be the making of the Creator, as Newton himself
implied. The apparent advantage of this type of knowing and reasoning is certainly its
being sufficient for doing many physical inquiries, which involve easily quantifiable
numerable entities and do not have to attend to complex definitions and histories of their
concepts. They can easily be standardized. Whereas, human sciences deal with hard to
define qualities and they lack standardization. They must attend closely to their core
definitions and their referential transparency.
Scientists dealing with living organisms and thus with all human systems must specify
the foundation, theory, methodology, and applications of their science. They must
identify, understand, explain and validate the circular relations among their foundational
properties. This requires more of an analogical understanding rather than analytical
verification of the validity of the systems under review. In brief the science has to
broaden its boundaries to breathe deep and long including both rational and irrational
aspects of life and living without being restricted with its present rational, mechanistic
and materialistic quantifiable boundaries. The narrow science is still influencing all life
matters as well as peoples’ thinking and reasoning, especially in the West. As said above,
a major mental shift will be essential to put both the science and the civilization on a right
evolutionary tract in order to save and ensure the continuing wellbeing of the humanity
and its environment. This new wholesome worldview, being organic in nature is intrinsic
within the constitution of living systems, thus latent there waiting for a chance to appear.
A motivation now exists in terms of many symptoms, pressing needs and clear
indications for a change. Latent solutions can appear in a healthy ground on their own
with perhaps some impetus injected by wise, enlightened and motivated people, so as to
flourish and widely spread thereafter.
At the peoples level it means acts of deep cleansing, raising consciousness and gaining
inner strength to deal with the huge challenge of moving from now deeply settled
competitive-materialistic-consumistic mentality to a cooperative-humanistic/organicconservative one. At the societal level, are-growth from still available good seeds will be
essential. As they mature within their circles they gradually grow by networking based on
healthy and just relationships. Only then a healthy relational ground could be developed
and be maintained by equally healthy communication networks. This may be the nature
of the new emergent integrated societies. Only the magnitude and the nature of the
societal change determine its course. The process itself can be ignited with the full
readiness and involvement of its contenders. To be successful, the process has to be a
self-organizing activity emulating the complex nature of living organisms and starting
almost from the zero ground as if it is new beginning with clear and open minds as,
where and when needed

Human Quest - Revisited
1. New horizons in sustaining humanity and its environment in overcoming
the shortcomings of the present foundational scientific worldview: Emergence
of the Wholesome Science
Robert B. Laughlin (a Stanford University Professor of Physics, who shared a Nobel
Prize in 1998 for his work on the fractional quantum) in his book entitled A Different
Universe: Reinventing Physics from Bottom Down answers the question of where are the
frontiers of science? Hesays: we’ve reached the end of certain kind of reductionistic
thinking. We now live not at the end of discovery but at the end of Reductionism, a time in
which the false ideology of human mastery of all things through microscopics is being
swept away by events and reason. This is not to say that microscopic law is wrong or has
no purpose, but only that it is rendered irrelevant in many circumstances by its children
and its children’s children, the higher organizational laws of the world. Science has now
moved from an Age of Reductionism to an Age of Emergence, a time when the search for
ultimate causes of things shifts from the behavior of parts to the behavior of the collective.
Thus the dominant paradigm now is organizational. Nature is now revealed to bean
enormous tower of truth, each descending from its parent, and the transcending that
parent, as the scale of measurement increases. The most fundamental laws of physics –
such as Newton’s laws of motion or quantum mechanics – are, in fact, emergent. They
are properties of large assemblages of matter, and when their exactness is examined too
closely, it vanishes into nothing. He shows why everything we think about fundamental
physical laws needs to change … it is well within our reach.
Sensing from his own studies within the field of semiconductors, Prof. Laughlin defines
the moment in which physical science stepped firmly out of the age of reductionism into
the age of emergence - that is the transition from the age of physics to the age of biology.
His findings are encouraging, especially coming from a physicist not from a biologist,
thus deserves closer pursuing.
I may use his statement to get close to the point I want to make here by paraphrasing it as
‘moving from dealing with parts to dealing with the whole and moving from analytical
approach to an analogical/abductional approach in dealing with scientific inquiries’. This
new understanding will then require more generalists to deal with both scientific and
overall life matters with a wide spectrum of knowledge and understanding that is transdisciplinarity. Then lesser number of specialists will be needed to deal with highly
specific matters as to support the general understanding as needed, without though taking
a distance from the whole. Prof. Laughlin starts, in effect, one of his closing chapters with
the following caption:
A human being should be able to change a diaper, plan an invasion,
butcher a hog, conn aship, design a building, write a sonnet, balance
accounts, built a wall, set a bone, comfort the dying, take orders,
cooperate, act alone, solve equations, analyze a new problem, pitch
manure, program a computer, cook a tasty meal, fight efficiently, die
gallantly. (R.A. Heinlein)

It is now time to full-fledged recognition and absorption of the broadened and deepened
‘wholesome science’ as a new horizon for the humanity by broadening the boundaries of
the present narrow science so as to embrace more comprehensively life and sustainable
living on Earth.

Wholesome Science
I believe that Renaissance man or woman is not a peculiarity of that
era, but is much more complete and representative and in a way more
normal version - of humanity than modern-day compartmentalized
man… You could say that modern civilization is a history of
intensifying specialization; as knowledge increases, any single
person’s hope of grasping more than a tiny section of the ballooning
sphere diminishes. That may be true of science, and is certainly true of
factory labor, but I am not at all sure if it applies to art, or indeed to
life live dart fully. Harry Eyres, (clipping from the Financial TimesWeekend insert, February 20, 2005)
In this paper, the intention is to go deeper in inquiring on the extent of the ability and the
shortcomings of the modern science in dealing with systems more complex such as living
systems than simple mechanistic systems. In broadening the boundaries of the modern
science letting it to collaborate with art and other non-material source sit is expected to
unhide a deeper and/or higher level of reality and so doing to arriving at the wholesome
science, as one and integrated entity. This integration of the modern science into a
broader one (wholesome science) is somewhat similar to the integration of electrical and
magnetic fields. Living systems being complex and relational organizations by nature,
their behavior cannot be measured by rational and tangible means. They require the
support of the qualitative and non-material verifiers for validation of the aliveness of the
connectivity (a communication system) existing among individual parts of the integrated
whole as a network. These relations, different from material connections in the case of
mechanistic systems, are non-material in nature, as in electrical and magnetic fields.
Complex living systems are both dynamic and nonlinear in their internal workings and
they emerge out of a self-organizing process, which assembles its parts in the form of
well functioning wholesome living organisms. A non-material flexible connectivity
prevailing among its inseparable parts provides the vital force required. Otherwise the
system becomes ill or dies when these relations are injured or totally collapsed.
Computation methods of the classical science, including relativity theory and quantum
mechanics are too narrow for computing the dynamics of such an internally and
externally self-organizing complex living systems. Analysis as a method of enquiry and
cause and effect as a sufficient relationship to explain all what there is, remain short for
more complete understanding of life. Thus the consideration of well-suited methods
becomes the key in dealing with complex living systems. The broadening the scope of the
present science and expanding its working sphere to cover and even to go beyond where
the art and its qualitative and subjective value judgment system operates become a
necessity.

In the verification process, patterns override numbers, human inherent wisdom and
intuition override the logic, irrational overrides rational, semantic overrides syntax,
subjectivity overrides objectivity. Diverse forms of art such as poems, music, proverbs,
stories, parodies, aphorisms, literature in all forms, films, paintings, vignettes, theatre,
artistic architecture etc. come to help to verify the validity of the system concerned. In all
these occurrences the human happiness remains to be the ultimate goal and the
motivating factor. Science fictions and philosophical works provide useful intellectual
under-grounds and metaphors in this regard and facilitate the understanding.
The major characteristics of the wholesome science could be its inherent sense of final
causation (built-in purpose as health/survival/reproduction/harmony within and without)
as well as material, effective and formal causations stipulated first by Aristotle. They are
common to all living systems. Similarity among living systems, namely, all organisms
(biological, ecological or social), facilitates establishing analogies and employing
analogical reasoning, alone or in support of analytical reasoning. The optimality as an
inherent organizational principle seeks to produce the best functioning system. This is, in
simple terms, a built-in feed-back and feed-forward/early warning system for selfcorrecting, self-healing and regenerating from inside through its internal predictive
system. This is the main difference between living and non-living systems where such a
system is mechanical and externally inserted. The best understanding of complex systems
could be made inferentially by getting fully involved and see its dynamic relational
workings by being fully part of such dynamics not as in the case of mechanical systems
which are studied by externally made observations. Living systems, according to Robert
Rosen (1934-1998) require no identifiable initial conditions for their emergence. They are
independent from rational time concept. Their state of functioning and health is
qualitatively understandable and measurable by way of analogies mostly through pattern
recognition. They lend themselves for self-healing through their inherent ability for
responding to conditioning for non-material healing methods to function either to support
material remedies or function on their own (Anticipatory Systems,Robert Rosen, 1985).
Looking for other means has always remained as an important thought of many scientists
both those who are involved in analytical-mechanistic physics and chemistry and more so
those involved in studying biological-living systems as all looked for proofs as the
deciding tool for establishing the validity of their findings. This need called for the visual
reasoning and deductive thinking processes to be part of the scientific inquiries. This new
enlightenment has also made approachable eastern and western thought to each other in
dealing with the reality. FritjofCapra covered these thoughts in great depth and with
clarity in his books starting from the Tao of Physics in 1975, and deepened further
thereafter.
Geoffrey Chew, a nearly 20th century American physicist had already passed over in his
thought processes the threshold between tangible and intangible world. In his approach in
understanding nature he thought it as a dynamic web of interrelated events, in which no
part is more fundamental than other part. Nature has to be understood entirely through
self-consistency. Things exist by virtue of their mutuality consistent relationships and all
of physics has to follow uniquely from the requirement that its components be consistent
with one another and with themselves. This view of the universe as a web of relationships
is characteristic of the Eastern thought. In his theory thee is no continuous space-time.

Physicist of recent times, David Bohm’s starting point is the notion of ‘unbroken
wholeness’ and his aim is to explore the order he believes to be inherent in the cosmic
web of relations at a deeper, ‘non manifest’ level. He calls this order ‘implicate’ or
‘enfolded’ and describes it with analogy of a hologram, in which each part in some sense,
contains the whole. The whole is enfolded in each of its parts. This view is similar to that
of Chew in that he views the world as a dynamic web of relations. Bohm’s new scientific
paradigm is a network of relationships needing neither any foundation nor any clear
starting point. This is a deepest change in natural science. This also suggests that all
scientific theories are approximations and they never provide a complete and definitive
description of reality. Here also Chew’s and Bohm’s ideas meet.
American scientist-biologist Gregory Bateson’s systems view of life is also similar to
those mentioned above and more so in that as he fully shifts the attention from objects to
relations. He views things with the mind of a biologist. According to him the whole fabric
of living things is not put together by logic. He uses a metaphor in revealing his thoughts.
He believes that metaphor is right at the bottom of being alive. Since relationship are the
essence of the living world one would do best, he thinks, if one spoke a language of
relationships to describe it. This is what stories do. He defined a story as an aggregate of
formal relations scattered in time. He pointed out that logic was unsuitable for the
description of biological patterns. It can be elegantly used for linear systems of cause and
effect. Once causal sequences are circular (closed-loops), as in the living world. Their
description in forms of logic will generate paradoxes. This is also true for nonliving
systems involving feedback mechanism.
Causality involves time. When time is introduced the paradox turns into an oscillation.
According to him, philosophical traditions, which have a dynamic view of reality, a view
containing the notions of time, change, and fluctuation as essential elements end to
emphasis paradoxes. This is the proof of the dynamic nature of reality in which paradoxes
dissolve into oscillations –thermostat as his example. His most important message is that
metaphor is the language of nature. It expressed structural similarity or similarity of
organization. This is the way pattern connects.
Bateson’s principal aim was to discover the principles of organization of this world where
things get more beautiful with increasing complexity. For him mind and matter was one
as the characteristic of ‘living things’. Self-organizing systems is the dynamic principle of
living systems and an autonomous becoming in a continuing interaction with
environment. That is its order is not imposed by the environment but is established by the
system itself. Bateson also emphasized that mental characteristics were manifest not only
in individual organism but also in social systems and ecosystems, that mind was
immanent not only in the body but also in the pathways and messages outside the body.
The one of the reliable methods to clearly understand the functioning of living systems is
analogical reasoning owing to the impossibility otherwise to observe from inside, the
workings of a living organism not as an observer but as an active participant. Namely, it
is not practically possible to be part of the dynamics of ongoing relationships among
organs/parts, while they are in their alive-states and in continuing interactions. An
analogy established with similar organizations, which could be observed from within,
will therefore be more productive method than studying living systems in their non-alive
forms or through observations of their behaviors alone. Even if not considered to be the

main approach to apply, this method can support the analytical investigations. Biomedical field lends itself to a study in analogy with natural social organizations, provided
that they are not-sophisticated examples of social groupings.
The fuller time researcher can spend within such organizations, or could already be a
member of such a society with her/his total involvement in its affairs, the more his/her
finding will be authentic in telling what keeps a social system alive and functioning. An
analogical inquiry requires first the identification of similar properties of both candidate
systems - one as the source and the other as the target – as their major responsible
ingredients which keep them functioning as a whole with an ability for self-correcting
and self-generating. In that, the mechanical time ceases to exist except, in the form of
aging and wearing out as a noticeable change, even so not necessarily tagged by timesign as the measure of the change observed.
Analogy is such a strong method that it helps many unknown entities to be known, at
least, understood better by transforming one characteristic from one to another to explain
something missing in the chain. Scientists frequently use this method, in particular, in
establishing their hypothesis, in investigating higher-level cognition and in finding new
insights into thinking and reasoning. They also use analogy in designing their
experiments learning from similar internal workings of other systems. This bond is
stronger than any others between biological and social organisms. This is the superiority
of the wholesome science over the narrow modern science in terms of coverage. The
latter has, however, its valid specific role to play in dealing with non-organic systems rational/mechanistic systems.
Figure 1 below illustrates the main properties of the wholesome science containing within
its boundaries also those of the mechanistic narrow science as its integral part.

Figure 1: Wholesome Science

2. Sustainability of the Present Rural/Urban Settlements
Dust as we are, the immortal spirit grows
Like harmony in music; there is a dark
Inscrutable workmanship that reconciles
Discordant elements, makes them cling together
In one society.

(By William Wordsworth)

All life and living problems of human groups had always been accentuated with the
passage of nomadic way of living (hunting and gathering, supported in time with animal
husbandry activities) to a settled way of life as briefly touched above. The history had
witnessed many rises and collapses of civilizations mostly related to the lost balance and
weakened life-supporting relationships within and between the rural and urban
settlements. They were also exacerbated by a gradual specialization with differing
quantifiable values attached to them which had brought with it an unnatural hierarchy and
power structure built mostly based on material wealth.
In the process and at the end of civilization collapses, almost always the rural webs
disintegrated. This situation-in recent times- is accelerating with such a speed and
magnitude owing to artificial migrations motivated by materialistic aspirations. This
phenomenon is occurring in a speed and magnitude that the humanity has never
experienced before. Its dimension is now affecting adversely the Planet’s healing ability.
Its natural carrying capacity is being stressed also owing to the population explosion
during the 20th century rising from 1.6billion at the beginning of the century to 6.0 billion
at the end as against a figure around0.5-0.6 billion in recent previous centuries. This
growth has considerably deteriorated the balance between rural and urban living and the
opportunities for the life-supporting mutually beneficial complementarity and resulting
integration are lost. Those, who are attracted to or directed to go to urban areas, are
mostly motivated by materialistic ends and needs which, in many instances, purposefully
blown-up to support materialistically growing economies of a number of countries. In this
process there is no room for a concern for the exhaustion of world-wide resources and
more importantly for the loss of their capability for natural renewal. In many instances,
the latter has been boosted by applying measures to increase productivity, including
replacing manpower with mechanization with naturally and socially harmful side-effects
in medium or long-term.
Mechanization has also played its so-called negative role by heavily entering into
industries, which had once absorbed migrating people from rural areas as manpower. It
now makes them increasingly redundant. All these briefly summarized happenings now
depicts a picture of a rapid destruction of human-web in rural areas and growing misery
and uncontainable anger of those moved into and remained in urban areas, but staying at
the periphery of the well-to-do part of the society in all respects. This has now become
the reality of the present and alarming signs of the humanity’s future. Efforts for topdown globalization has further accelerated this fragmentation which has now grown into
so far unheard of dimensions with a quasi-total destruction of human values and solid
relationships among people. These were the main building blocks of the sound humanweb built throughout the ages in spite of many vicissitudes not always so pleasant. We
now tend to slide towards a total societal disintegration, it will certainly deteriorate
further, if we do not consciously revert this tendency towards an upward trend so as toreemerge from the ashes so far created thanks to the still living life-force existing therein.
Namely, thanks to a number of small healthy human groups still existing or newly created
throughout the world who are living self-sufficiently or deliberately closed within their
relatively closed-sustainable webs of life waiting for the time for a healthy
metamorphosis.

Beginning Again
Hope is not the conviction that something will turn out well, but
the certainty that something makes sense, regardless of how it
turns out (Vaclav Havel, Czech Playwright and Statesman)
Networking appears to be an effective way of changing the societies in a realistic way
starting from the peoples themselves and linking them self-organizingly with others as
they mature. This way all segregated and distanced units may again integrate based on a
spirit and action of cooperation. This may be a new beginning within the old one moved
from inside where everything functions in relationship with others.
Creating a new society through auto- regeneration of the old is a complex process similar
to the emergence of life itself. It builds up by weaving the whole texture cell-by-cell,
organ-by-organ as a functional whole. Its stability depends on the ability for sustaining
the harmony within the whole that in turn, depends on the health and the strength of the
connectivity among its integral parts. This resembles to the functioning of the immune
system of living things. For this reason alone human system cannot be treated as a
machine and as a simple system. It cannot be reduced into its parts without killing the
whole. Fragmented parts can never be put together to produce the same whole as the
added value produced by the very act of organizing based on harmonious relationships
can never be repeated again as before. This is the heart of the matter and illustrates the
big difference between the mechanistic and systemic-wholesome worldviews.
Necessitated by the decline of the materialistic and mechanistic life-styles which is still
though infecting also the old world through globalization efforts imposed from the top,
new kind of self-organizing web-like societies are gradually emerging as a natural
response to the growing human unhappiness as world-wide self-organized grids. They
emerge from and supported by smaller wholistic networks as their life-forces empowered
by courageous moderators. Their existence is certainly making a controlling effect on the
spread of imperialistic political and market forces all over the world. But the still ongoing
world-wide competition promotes the continuing birth of new globalizers and controllers
in capitalistic form at the same time. Good will and perseverance are needed to find a
dynamic balance between these two opposing looking developments. Once its achieved
and maintain its dynamic and nonlinear nature, both sides will benefit and com-penetrate
for the good of all.
At the local and at the level of individuals the growing economic difficulty and resulting
human unhappiness and apparent brutalization of life-environment mostly in large urban
centers are paving the way for many, mostly those previously emigrated from rural areas
or from small towns to search for new horizons. They tend to return to smaller, humane
and environment friendly urban and/or rural lifestyles when and where possible. Also the
people who were not attracted to immigration to cities or to industrial centers with the
desire of obtaining material wealth and remained in their original urban or rural locations
now clearly see the graceful advantages of small life-styles. Such developments need to

be promoted as long as they are spontaneous. The newly acquired understanding of the
need for a mental-change and will power to act accordingly, will certainly encourage and
support advancement of this process.
In this evolution and in there-emergence of natural life-styles it is the dynamic
harmonious organization based on healthy connections among their building blocks
(individuals or groups ) counts rather than assembling otherwise lifeless ingredients and
trying to keep them together. Here there is a great analogy between the human and social
organisms and their ability for the formation of antibodies against damaging destabilizing
internal and external viruses/forces. There are good examples of harmonious small
human settlements, which give a ray of hope for anew beginning out of hopeless-looking
picture of the world-affairs and sad human life as well as for the emergence of a better
future for the generations to come. These examples, which are recently visited by the
author of this paper are Cinque Terre in Italy and Safranbolu in Turkey. Both are
registered by UNESCO as the World Heritages and conserved with care. The pictures of
these two different harmonious living samples speak for themselves.
The first is a group of five coastal villages on the northwest of Italy, near La Spezia, with
a population varying from 500 to 2 000 in each village. They live in unison and cooperate
in many ways in the form of agriculture, wine-producing and highly developed tourism.
All five are connected with walking paths, by train and by the see and also with the
nearby towns and most importantly with the cooperative spirit of their people. The other
is a town in the northwest of Turkey–once an important center on the Silk Road- with a
very friendly population of 33 000 spread in three parts of different socio-ecological
zones. It is a settlement area carries the basic characteristics of the traditional Turkish
social life within urban scale, and which protects it in its environmental setting. People
there live in harmony. I’ll finish this part of the paper with the following write-up, which,
appears on a board placed in the Hidirlik View Pointat the highest location in Safranbolu,
which is frequently visited by local sand foreigners. This statement may as well be a
motto for all future urban settlements of human dimension.
Most of the works present in the town date back to the Ottoman
Period of the 17th, 18th,and 19th,century. First became famous with
its Traditional Turkish Houses. Safranboluhas a highly developed
urban culture. In the formation of the town, aesthetics and
functionality combine in a most ideal way. Nature-human-house
relations, street-square-shopping center relations, and relations
among neighbors have developed in an excellent manner. In this
town, which was founded without being bound to any development
plan, none of the houses shut the view of another house, neither does
any house runs counter to its architecture. In Safranbolu the view is
shared equally. Brown and white colors, windows, bay-windows
(cumba), cobbled streets, roofs covered with mission tiles, ceiling
decorations, pools, usage of stone and wood with amazing mastery
are only some of the attractions inviting you into an immense culture
In Safranbolu where many a beauty is hidden in details. Please
protect it and give support to its protection.

These examples may not only be good models to study and learn from, but they provide
inspiring realities next to those artificially and inhumanly grown towns and cities toreimagine and accordingly to re-organize themselves into similar healthy living organisms
growing into greater networks. Some people presently living in large cities may also have
the inspiration, courage and willpower to return to rural areas tore-create similar humanwebs and to build good relationships with others and with urban-webs. People living in
such well-functioning relational grounds will see the benefits of established and growing
harmonious relationships among the many unquestionably appreciate the importance of
maintaining such inter-connections forever. They will also realize that no isolated soul
survives for long, without relating to others and creating web-like living organisms
resulting in more powerful and sustainable wholes.
While this recipe applies to the human system as a biological organism, it also applies to
the society as a socio-organism, to nature as an eco-organism, to everything elsewhere
human beings are involved. Building a healthy rural-urban balance will also require the
functioning of the same principle. All these groupings are complex living systems, which
are to be understood and treated as such. They are parts of an integrated whole as a web
within which a life-force travel and suitably intermingled them. Without this life-force
and continuing intermingling they will die sooner or later by exhausting their both
internal sources and external resources with no energy left for renewing what is used up.
The sketch below illustrates the idea of how human beings can live in different layers be
it in rural or urban areas, as extended vertically or horizontally by aspiration, choice,
talent or by necessity. Regardless the form of their life-extensions, they can stay
integrated and complementary to each other, keeping their freedom, equal importance,
mutual respect and collaborative spirit within the society of any size, be it a family,
village, town, city, country, continent. etc. They may live in the form of a rural or urban
settlement, always though dependent in varying degrees on each other both qualitatively
and quantitatively. Every unit has its noble place and role to play in such groupings and
all need each other and need to remain responsible for a healthy maintenance of the
whole.

Figure 2: Harmonious Living
Opinions of a few well-know thinkers in support of integrated and web-like human
groupings are briefly cited below:
E.F. Schumacher in his book entitled Small is Beautiful: a study of economics as if people
mattered even written in 1973 seems to reflect present day problems and needs perfectly
well as in the following excerpts:
•

For constructive work, the principal task is always the restoration of some kind of
balance. Today, we suffer from an almost universal idolatry of gigantism. It is
therefore necessary to insist on the virtues of smallness where this applies. For
every activity there is a certain appropriate scale, and the more active and the
intimate the activity, the smaller the number of people that can take part, the
greater is the number of such relationship arrangements that need to be
established. What scale is appropriate? It depends on what we are trying to do.
The question of scale is extremely crucial today (as said in 1973), in political,
social and economic affairs just as in almost everything else. Take the question of

size of a city. While one cannot judge things with precision, I think it is fairly safe
to say that the upper limit of what is desirable for the size of a city is probably
something of the order of half a million inhabitants. It is quite clear that above
such a size nothing is added to the virtue of the city. In places like London, or
Tokyo, or New York, the millions do not add to the city’s real value but merely
create enormous problems and produce human degradation.
•

-Millions of people start moving about, deserting the rural areas and the smaller
towns to follow the city lights, to go to the big city, resulting in a pathological
growth. In the United States, sociologists are studying the problem of
‘megalopolis’. The word ‘metropolis’ is no longer big enough. They freely talk
about the polarization of the population of the United States into three immense
megalopolis areas. One is from Boston to Washington, a continuous built-up area
with sixty million people; and one on the West Coast, from San Francisco to San
Diego, again a continuous built-up area with sixty million people; one around
Chicago again with sixty million people. The rest of the country being left
practically empty; deserted provincial towns, and the land cultivated with vast
tractors, combine harvesters, and immense amount of chemicals. We like it or not
this is the result of people having become footloose; it is the result of the mobility
of labor. This picture may or may not describe today’s situation, but it certainly
represents the tendency, which is now spreading in the world.

•

Everything in this world has to have a structure. Otherwise it is chaos. Before the
advent of mass transport and mass communications, the structure was simply
there, because people were relatively immobile. There were communications;
there was mobility, but no footlooseness. Now, a great deal of structure has
collapsed, and a country is like a big cargo ship in which the load is in no way
secured. It tilts, and all the load slips over, and the ship founders.

•

One of the chief elements of structure for the whole of mankind is of course the
state. And one of the chief elements or instruments of structuralization is frontier.
Economist fought to such frontiers becoming economic barriers – hence the
ideology of free trade. But, then, the people and things were not footloose,
transport was expensive enough so that movements, both of people and of goods,
were never more than marginal. Trade in the pre-industrial era was not a trade in
essentials, but a trade of precious stones, metals, luxury goods, spices and –
unhappily – slaves. The basic requirements of life had of course to be
indigenously produced.

•

The movements of populations, except in periods of disasters, was confined to
persons who had a very special reason to move. Now everything and everybody
has become mobile. All structures are threatened, and all structures are vulnerable
to an extent that they have never been before. …. The simplest things, which only
fifty years ago one could do without difficulty, cannot get done anymore. The
richer the society, the more impossible it becomes to do worthwhile things
without immediate pay-off.

•

While people believe that fast transport and instantaneous communications open
up anew dimension of freedom (which they do in some rather trivial respect), they

overlook the fact that these achievements also tend to destroy freedom. They
make everything extremely vulnerable and extremely insecure, unless conscious
policies are developed and conscious actions are taken, to mitigate the destructive
effects of these technological developments.
This is the picture describes the human quest at the beginning of the third quarter of the
20thcentury. I would paraphrase the ending words of Schumacher as ‘everything in this
world has to have a structure. Otherwise it is chaos.’ by saying yes both individually and
communally as well as environmentally we need a structure. But it must be flexible and
revisable as needed while respecting and keeping foundational human values intact as the
essence of aesthetic properties of all material and non-material things. Similarly,
established ethical-behavioral rules are also to be revisited as needed to reflect newly
emerging needs of maintaining peace and harmony within communities and the world at
large. This should, however, never be at the expense of human rights, equality and
freedom. To maintain the sustainability of societies, in particular of a harmonious ruralurban complex living, as our subject in this chapter, the balance once achieved between
them, to be realistic the people have to learn to live with right doses of both chaos and
order to be in a constructive relationship. In a harmonious rural-urban complex this
relationship may mean continuous inter-penetrating: A Creative Chaos and Emerging
Order. This may also be applied to all matters concerning the survival and the
sustainability of the Planet Earth. It may mean a real democracy.
In many respects similar to the views of Schumacher, Herbert Girardet, in his book
Creating Sustainable Cities-1999, (one of Schumacher briefings) already stated in the
beginning of his book that our present way of life in the developed countries is at the cost
of others’ ability to develop. He adds that there are 600million people living in urban
areas in developing countries - many live in poverty, suffer from pollution levels we
would never accept, have insufficient waste management, inadequate provision of water,
sanitation and drainage, their lives and health are under continuous threat.
The forces of everyday politics try to push us away from complexity and integration
towards (seemingly simpler) sectoral approaches. He says large cities, not villages and
towns, are becoming our main habitat. We are about to enter the urban century. There
will be no sustainable world without sustainable cities. In this connection he asks: Could
big cities ever be sustainable? His answer is no, as they do not follow the Culture of
Sustainability. He calls for a return to cities as centers of civilization, not of mobilization.
For this he says we need vision and hope.
He sums up by saying that historically most cities grew and prospered by assuring
supplies of food and forest products from the surrounding countryside, harnessing the
fertility of their local hinterland. This is true of medieval European cities with their
concentric rings of market gardens, forests, orchards, farm and grazing land, as well as
of many cities in Asia, where this practice continues even in the face of rapid
modernization. Future cities can learn a great deal from this model even if we cannot
simply transplant traditional practices into the 21stcentury unchanged.
On the positive side he suggests way in looking into cities, like other assemblies of
organisms, with a definable metabolism, consisting of the flow of resources and products
through the urban system for the benefit of urban population. He also suggests that given

the vast scale of urbanization, cities would be well advised to model themselves on the
functioning of natural ecosystems, such as forests, to assure their long-term viability as
the nature’s own ecosystems have.
At times a product may be a powerful integrating element between traditional values and
modernity, between small-scale operations and large-scale enterprises, and between rural
people and urban settlers, between producers and consumers and so on. A good example
is the growing grapes and producing wine. The recent documentary film Mondovino of
Jonathan Nossiter presents the ongoing adventure of wine producing across three
continents in a fascinating way. Here is and excerpt from the cover page of the DVD:
Mondovino weaves together the family succession sagas of
billionaire Napa Valley (in Sonoma) power brokers, the rivalry of
two aristocratic Florentine dynasties and the efforts of three
generations of a Burgundian family fighting to preserve their few
acres of land. Wine has been a symbol of Western civilization for
thousands of years. Never has the fight for its soul been as desperate.
Never has there been so much money –and pride – at stake. But the
battle lines are not what you’d expect: local versus multinational,
simple peasants versus powerful captains of industry. In the world of
wine –it is never the usual suspects.
It speaks out well of one sector, which can be expanded to many others to find hints and
clues useful in the emergence of integrated enterprises and societies with human face.
This is, in effect, a circular metabolism in which every output is discharged by an
organism, which in turn becomes an input to renew and sustain the continuity of the
whole living environment of which the starter is a part responsible for the success and
failure.

3. Sustainability of the well-being of individuals and societies
It is only through beauty that man makes his way to freedom (Friedrich Schiller)

The Art of Sustainable Living
Sustainable living both of an individual and of a society depends on the degree of the
integrity of individuals and the communities they form a part. Living as such is a
complex system and thus keeping its integrity, which is a continuing functioning in
harmony with internal and external forces, in a complex process, takes place within a
framework where both material and non-material properties communicate and
interpenetrate. All organisms being complex relational organizations by nature, their
behavior cannot fully understood by rational and tangible methods. The state of their
health is directly correlated with the health of internal relations and their being alive to
stimulus.

Thus it is not the health of individual components but that of the whole indicates whether
all is doing well or not. This is also valid for the well-being of an individual, of a
community and of their life extensions including where they live, work and spend their
leisure times. Corollary to what is said by now, well-knitted organisms also entail in the
workings of their higher systems and help keep them healthy and alive. This is also true
other way around. A healthy community inspires happiness and well-being to all its
integral parts. This is the essential relational ground for sustainability of the society
where the quality of communications is an essential property.
Individual element is the building block of the whole. All starts from the internal
wholeness of each single element. This means the physical, mental and spiritual health of
individuals. These three realms are also very much interrelated. A total health could then
be achieved when a harmony among these three basic realms and their healthy
interactions with the higher systems they belong to and the whole outside world, occur.
Most of present illnesses could be correlated by the ills of the society, which deeply
underlie the collective mentality and consciousness. In many cases people with or without
realizing submit themselves to maladies as an escape. Curing the society will have to pass
through the present blinding side-effects of the mechanistic-materialistic world view
where only the number is the measure of all values. It is the global pathology. Its cure has
to start from a level where peoples’ minds and souls are first cleansed of the old (modern
analytical and quantitatively verified worldview) and then re-shaped not only to know but
also to deeply understand what is going on and hence to chose freely for themselves
(post-modern wholesome worldview).
This has to be a self-organizing process. It may, however, need an initial impulse, often
appears as a result of a strong personal disappointment or an important illness of the self
or a love done etc., and willpower and sacrifice to give up likely present or potential
benefits of the ongoing materialistic system. It requires a strong challenge to ignite the
rest. It will really be a new beginning with anew awakening to the new reality. Aesthetic
properties of nature and creative works of artists are important triggers in this respect.
Creative works do not carry a direct message. They, however, directly or with the help of
technologies used for their realization and through other means awaken the human
sensibility. It is an act of personification of human vices and virtues. There is an essence
imbedded within their fluid substance that transmits aesthetics substances. It is the prime
mover of the human sensibility. It fertilizes the ground for human beings to sense and
distinguish the good from the evil, beauty from the brute, harmony from the conflict,
cooperation from the competition, benevolence from the greed and thus peace from the
war. The histories of art and also of science provide us not only information and
knowledge, but they make us deeply sensible and wise to understand, why one kind or
another type of science and art are create din a certain time in the human history.

Aestheticcomprehension as a facilitator
Internal conflicts may emerge from (a) a one-off external menace to which one cannot
respond directly and immediately. Human being may, however, react passively by

internalizing it for a period of time, then respond to it creatively; (b)accumulated soulunfriendly experiences causing psychological discomfort, eventually growing even into
depression and requiring external help of one kind or another. In both cases, a creative
response in the form of works of art and any other similar soul soothing experiences may
alleviate or resolve the suffering.
This kind of creative works, at times, make a wider impact on those who are under the
same kind of pressure. It works in a way that disturbing effects of above-cited
experiences are counter-balanced by aesthetic comprehension perceived through art and
the like; nature itself standing in the first place among major sources of such properties.
It is believed that both aesthetic comprehension and internal conflict resolution occur at
the human sub-conscious level. The healing comes out of the com-penetration of
internally produced and externally presented aesthetic properties. As a result, an aesthetic
comprehension is reached and an inner peace is sensed. By talking about establishing
closer links between science and religion; art and science; religion and nature; nature and
the rest, it is meant going to the source where all their essences meet and from which all
are nourished and created.
This is the level where a lasting reconciliation may also be expected to take place. It is
the level once touched, things will self-organize as where understanding and acting are
integrated, requiring no interference or assistance from outside. An individual has all
these faculties in one body, mind and soul. If, therefore, s/he is adequately nourished
from this common source, his/her life itself becomes a harmonious work of art. Aesthetic
qualities are abstract in nature and they are only perceived by human sub-conscious, in
terms of authentic feelings such as beauty, love, goodness, confidence, compassion,
sorrow.
These abstract qualities present themselves as the quintessence of art, natural objects or
scenes. They also exist in man’s faith systems at its sublime spiritual level as well as
within metaphysics as the supreme science. These properties are perceivable directly by
certain rare human beings, which have exceptionally high degree of ability to penetrate
into sublimity. This is a level beyond the reach of many. They are also within the
metaphysical dimension of science, which is similarly within the reach of only a few
scientists who can abstract more truth from the source than others, beyond the narrow
boundaries of the modern/narrow science. The following figure schematically illustrates
such tangible and intangible perceptions, which help individuals to raise their
consciousness.

Figure 3: The art of Sustainable Living

4. Support expected to come from academic society, artists as well as wellintentioned people in the fields of formal and informal research, education
and communication as well as for their wider and effective dissemination
So far in this paper, three inter-related subjects have been dealt with in connection with
prevailing world problems, issues and resolutionary prospects. These three basic areas,
with their integral and inter-related parts as a whole, form a complex living organism
intermingling with each other within a circular communication system. Altogether, they
also interact with the external environment. Enhancing students’ and indirectly the whole
society’s ability for aesthetic appreciation, raising consciousness and capacity not only
for learning, but more importantly for understanding as a process of neural connectivity
are to be the major concerns of academic research and education communities. They, in
turn, form integral parts of the circular communication system functioning as apart of the
entire human life extension imbibed with various social issues.
It is the proper
functioning of this circular communication system, (illustrated in the figure below) will
create the necessary condition in which with the positive entailment of material elements

(section 2) and non-material elements (section 3) the required mental transformation will
take place towards adopting a broader worldview (section 1). This wholesome worldview
is, in turn, expected to continuously strengthen and support the functioning of the circular
communication system and thus maintain the health of the life-producing connectivity
therein.

Figure 4: Humanity’s Relational Ground

Concluding Remarks
The role of academic institutions operating within the context of the new worldview will
be more of learning mediators or focalizers who produce theories and support research
and societal transformations as a self-organizing process. In a way they will provide
relational ground for the forces freely interact and help new ideas and creative works
emerge. Academicians should fulfill their mediator role not only guiding students but also
producing literature including science-fictions to express many theories and ideas through
analogies, metaphors, stories to facilitate the learning and understanding capacities of
wider public, in turn enhancing their own understanding and their role in the new society.
There also comes into the scene works of artists and artisans who with their awe-inspiring

works help the humanity to break its boundaries to see the beauty, appreciate the good
and feel the grace of benevolence and sense the benefits of love and respect for others
We are certainly still away from this unrealistic looking picture, but not completely.
Certainly, the effects of the present narrow and mechanistic worldview will not easily
disappear partly because people are still tied up to it for their day-to-day livelihoods and
partly it has heavily invaded peoples’ mental processes and even their spiritual concepts.
Moreover, the properties of the new worldview will not easily penetrate and produce the
expected results in a short time. The new way of thinking and acting will require to be
well assimilated. Some deliberate efforts will have to be made by courageous, sincere and
benevolent people. It requires lots of sacrifices, perseverance and solidarity by all in
every aspect of life. This will be a missionary and visionary work. During initial years the
world needs people who have such qualities. We have to be hopeful and patient but
incessantly active also by building networks of well-intentioned people and by correcting
ourselves individually and collectively as needed on the way towards a better world.
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Abstract
Many observers view organizations in terms of their components. We might say, for
example, that the ISSS is an organization comprised primarily of SIGs, and individuals.
Such a view, however, might be considered “atomistic” or “hierarchical.” This paper
suggests that such views may distract organizational theorists from developing new
insights into the nature of systems.
The technique developed and used in a case study for this paper is called Reflexive
Dimensional Analysis (RDA). RDA uses what might be called a “reflexive” process of
theory re-creation, rather than the more traditional categories that we might call priori
(intuitive) and posteriori (empirical).
A case study is presented where RDA is used to analyze a body of Complex Adaptive
Systems (CAS) theory that has been developed by scholar-practitioners. The RDA
method results in a description of CAS that consists of sub-systemic and co-emergent
dimensions. This method suggests the opportunity to understand organizational
and systems through a new perspective.
Keywords: Robust; Reflexive Dimensional Analysis; Complex Adaptive Systems;
organizational theory; theory of theory.

Introduction - a Reflexive Point of View
Despite our attempts to understand, communicate, and use concepts of complexity theory,
it is not uncommon to fall back on an atomistic point of view. Such a view might be seen,
for example, when a team is described as a system, nested in an organizational system,
and comprised of individual human systems. This paper will draw on the literature of
dimensional analysis and grounded theory to suggest a form of analysis that might be
used to gain a non-atomistic, or “sideways” understanding of systems (in general), and
CAS theory (in particular). This shift, from one perspective of analysis to another, may
be seen as a reflection of the broader shift in the literature of the social sciences.

This shift is described by Clarke (2003) who notes that postmodern forms of analysis
seem to lend themselves to understanding, “…social worlds seen as mutually
constitutive/co-produced through negotiations taking place in arenas…” In a similar vein,
Goulding (1998) differentiates between a “positivist” epistemology (described as one
with an emphasis on mechanical objectivity) and an “interpretivist” methodology (e.g.
grounded theory), which she describes as including, “…methodological philosophies
such as phenomenology, semiotics, critical relativism, researcher introspection, critical
theory, hermeneutics, discourse analysis and postmodern perspectives…” Shifts of this
sort may be seen in many areas of the social sciences. For example, there is a call for a
more, “reflexive sociology” (Sweet, 2003) and in the study of history (Berkhofer, 1997).
Then too, there is “reflexive ethnography;” described by Davies (2001) as an observer
who reflects on his or her own reactions to the society under study. With this method,
rather than striving for unachievable objectivity, biases are surfaced for the reader to see
and understand. Additionally, Davies notes that these interactions generate knowledge
and insight. In a sense, it may be imagined that this form of generativity could be
considered as a form of dialectic, where the observer (seen as the thesis) and the observed
(seen as the antithesis) interact; and, the insights emerge (as the synthesis).
Hall (1999) describes these forms of inquiry as a “third path” of inquiry that is primarily
neither objective, nor subjective, rather it is essentially reflexive, where meaning is
created in a socially constructed sense. Weick (1999) writes about theory creation as
“disciplined reflexivity” which he sees as a change from theory creation as “disciplined
imagination” only ten years before (Weick, 1989). In comparison to more formal
techniques of theory creation, van Eijnatten, van Galen, & Fitzgerald (2003) call for a
dialogic processes of organizational change. Such a dialogic process might be seen as
similar to the understanding suggested by Shotter (e.g. 2000) where the change process is
not so much grounded in a particular theory but rests on the assumption that the
participants will socially construct an appropriate response for the situation. While the
dialogic process seems to allow for new insights to emerge and for the coordination of
interaction along the lines of social constructionism, it may also be assumed that the
process of conversation is not always well documented and so may be difficult to share
with those not present.
In contrast to reflexive forms used in the sense of the interaction between individuals, or
between an individual and the data, this paper will focus on the reflexive form of analysis
in the sense that suggests a relationship “within the data.” Such a reflexive relationship
has been suggested previously with some success. The “Container, Differences,
Exchanges” model (Olson & Eoyang, 2001) may be briefly defined as: Container (the
extent of the organization), Differences (between individuals in knowledge and power
within the organization), and Exchanges (communication and work done between
members of the organization). They claim that this model is “self-referent” because each
of the three elements causes change in the other two when it is changed. Such a
relationship suggests a way of looking at organizational components in a way that might
be thought of as "co-causal."
A key aspect of reflexive forms of analysis may be its generative nature as suggested by
“dialectic theory.” In Historical Social Psychology (Gergen & Gergen, 1984), Georgoudi

suggests that a core assumption of dialectic theory is that in the process of dialectic
transformation, “Both entities are mutually altered to create a new entity.” In the same
book, Rappoport notes the importance of the generative dialectic saying, “Generative
theory efforts grounded on dialectical schemes of inquiry seem to offer the only plausible
means of forging the tools to engage the deep structure crisis of our times.” This paper
may be seen as an exploration toward developing such a tool.
Clarifying Dimensional Dialectics
For this analysis, it may be useful to clarify some of the terms to be used – specially
concepts such as “dimension,” “dialectic,” and "robust." First, a dimension might be
defined as, “magnitude measured in a particular direction” (Webster's, 1989). A
dimension might be seen as being forming in a dialectic process. In what might be called
the “first stage” of the dialectic process (e.g. as described by Appelbaum, 1988), one may
move from having one concept (e.g. “being”) to having two concepts (“being” and “not
being”). Nietzsche’s (2005, original 1886) conversation seems to suggest that those two
concepts might be placed on a conceptual “continuum” so that the two ideas may be seen
as related by their relative magnitude of “Being-ness” - as in Figure 1.

Figure 1: Dimension of Being-ness
A dimension has broad capacity for representation. It might represent, for example, a
“system” (Jacobson, 2001), "process" (Kools & Spiers, 2002), or "customer complaints"
(Gardner Jr., 2004).The direction may take the form of a topic or subject, or even a
concept under analysis. For example, if “Agency” were used as an example, the
dimension might be called Agency and might represent the magnitude of Agency (greater
or lesser) that could be understood to exist in a particular individual or organization. It
seems important to note that this relationship may exist, even though an observer might
not be able to “see” any atomistic evidence of agency (any more than an observer can see
the weight of a box of unknown contents).
Another key factor for this paper is the assumption that each dimension may be
understood as being related by co-causality to all the other dimensions in a given model –
so that a change in one will lead to a change in another. Nietzsche seems to suggest such
a dimensional emergence in his conversation around our “given” world of “impulses.” He
states that, “…for thinking is only a relation of these impulses to one another …” His
writing seems to imply that that a change in any one of those three may lead to changes in
the others. Linking impulses, thoughts, and the “material” world, Nietzsche then goes on
to describe this relationship as being a form of “life” that goes on to “branch off” and

develop in an organic process. Nietzsche seems to name this process as the “will to
power” and, although his conversations seem to center around the will to power from
what we might think of as a “human perspective,” it seems that the root of this notion
goes deeper so that it might be thought of as a process that drives what might be called a
“dimensional dialectic” (where one or more dimensions generate one or more additional
dimensions). On a human and societal scale, this same sort of generativity might be seen
in Nietzsche’s representation of society; indicating, “…that society is NOT allowed to
exist for its own sake, but only as a foundation and scaffolding, by which a select class of
beings may be able to elevate themselves to their higher duties…” In this view, it may be
possible to see the “society” on one dimension (with greater and lesser extremes) and
“select class” on another dimension (with greater and lesser extremes) where each is
improved by the improvement of the other (in “co-evolutionary” fashion). In a sense, the
notion of generativity, in dialectic form, might be thought of similar to the notion of
“emergence” in the complexity theory literature. Where, “something new happens”
(Stacey, 1996).

Figure 2: Eoyang’s depiction of Stacy’s model of decision-making

Figure 2 suggests an example of dialectic emergence that may be found in the complexity
theory literature. It is based on Eoyang’s (2003) diagram representing Stacey’s (1996)
description of organizational leadership in a decision-making situation. That diagram
depicts two (what might be called) “pre-defined dimensions.” One dimension represents
the level of “agreement” (on the vertical axis) and the other dimension “certainty” (on the
horizontal axis). These dimensions reflect what might be called “group behaviors” that
might be experienced by members of a team. One interesting aspect of this relationship is
that the depiction of simplicity/complexity/anarchy seems to form a new, emerging,
dimension. With the recognition of a new dimension, a new perspective is created –
suggesting that the complexity of the team might be shifted along the scale from
simplicity to anarchy, which may then have effects on the other dimensions of agreement
and certainty in a co-causal relationship. In short, the relationship between these three
dimensions seems to suggest that change on any single dimension may cause change in
one or both of the other dimensions.

Another concept applied in this paper is that of “robustness.” Moreno and Ruiz-Mirazo
(2002) use the term in what might be called a biological sense, suggesting that robustness
is something needed for, “…maintenance, reproduction, and evolution.” Such a definition
seems close to what might be thought of as a traditional notion of robustness as “strong
and healthy” (Webster's, 1989). In contrast, Lissack and Letiche (2002) cite Holling as
suggesting that robustness or, “Resilience deals with the flexibility of responses to stress
and the capacity for learning, selforganization, and adaptation at multiple scales.” Lissack
and Letiche note that Jen discusses robustness in terms of learning, and also in terms of
overlapping systems. They conclude that, “Resilience or robustness entails a preservation
of qualities, functions, or identity.” In what might be seen as similar to identity,
Juarrero (2002)uses robustness in a way that suggests that it represents a defining
boundary's, “… dynamic membrane or information closure confers the requisite
robustness to maintain the system’s integrity.” Such an identity might be seen as a
boundary from the outside, but from the inside Capra (2002) suggests that robustness is a
quality indicating a “…redundancy in genetic and metabolic pathways.” In Capra’s
example, some cells in a sea urchin embryo are destroyed but the remaining cells interact
to enable the emergence of a whole and healthy urchin.
Seeking a parallel between cells of an urchin and dimensions of a model, it might be
imagined that the destruction of an important cell could be understood as eliminating of
an observer’s understanding of a dimension that defines the model (for example, imagine
losing the concept of “hierarchies” while conducting an analysis of an organization).
However, with a robust model, the insights imparted by that missing dimension would
become apparent from the analyst’s understanding of other dimensions (for example, if
one was to consider communication networks and power relations, the notion of
hierarchies might become apparent). In a similar sense, if a theory is made up of a set of
dimensions that are essentially self-defining, or co-emerging, if one dimension were
"destroyed" (or simply overlooked) that same dimension might be seen as re-emerging
from the relationship of the other dimensions. Therefore, rather than looking at
robustness as a boundary which defines a system, this paper will use the concept of
robustness in the sense that a theory might have a robust identity where its dimensions
are more effectively co-defined. An example of this would be Newton’s law of motion
(F=mv2) where each aspect (e.g. mass) may be defined by the other two (e.g. Force and
velocity).
Similarly, in research, Gardener (2004) notes that, “Dimensional analysis is simple,
robust, and flexible…” Building on Gardener’s description of dimensional analysis as a
robust form of analysis, this paper will use the term “robust” to reflect the strength of a
concept, based on what might called its “internal dimensional integrity.” This is a
somewhat different use than what might be termed the “knowledge management’ use of
the term which would indicate a “socially distributed” knowledge (Grey & Willmott,
2002). A robust relationship, in this paper, will indicate a model composed of dimensions
that are co-defined (as might be seen in Figure 2, or co-emergent (as suggested by the
above conversation around Nietzsche’s insights into dimensional dialectics. Although
biases (like points of view) may unavoidable, a robust model based on “interlocking
definitions” might be a useful to the organizational scholar-practitioner as such a model

might provide a convention against which scientists might test their observations (Yeager,
1994).
Finally, in this paper, it is recognized that the dimensions (whether pre-defined, emerging,
or co-defining) may be considered as insights, or opportunities for insights, perceived by
the author, and/or reader. This is in contrast to the possibility that might suggest (for
example) that each dimension might be emerging on its own.
Literature of Dimensional Analysis
Gardner (2004) credits Epstein's 1957 “A proposed measure for determining the value of
a system” in Operational Research, as recognizing the value of approaching issues from
the perspective of a physicist using “dimensionless indices.” Gardner also notes that
Epstein’s work was apparently based on Bridgman’s Dimensional Analysis. In contrast,
Kools & Spiers (2002) cite the origins of dimensional analysis as a grounded theory
method, informed by Kools, McCarthy, Durhma, and Robrecht (1996) as well as the
work of Schatzman (1991). Jacobson (2001), adds that dimensional analysis is founded
on symbolic interactionism. Within the body of literature, authors describe useful
techniques; however, there may also be the issue of bias reflecting a point of view that
might be thought of as atomistic, modernist, or positivist.
Gardener (2004) used dimensional analysis to study “airline quality” based on available
quantitative data. His choice of dimensional analysis was based on his concern that
previous analyses were based on “weighted averages” of the data and caused misleading
results. Gardener began looking at relativistic relationships (such as ratios between the
arrival times of two airlines), rather than atomistic components (such as number of bags
lost, and arrival times). Kools & Spiers (2002) use dimensional analysis in a different
way for their study of caregivers. They begin with interviews (continuing until saturation
is achieved), then the data is “dimensionalized” (“… examined in relation to the
numerous dimensions or themes in the interviews…”) and “differentiated” (placed into
categories that were pre-determined by convention). “Finally, the components of the
analysis were integrated, that is, the relationships between salient dimensions were
described and a grounded theory on expertise in adolescent care was generated…”
Goulding (2002) describes dimensional analysis as an alternative version of grounded
theory and suggests that a difference between the two is that grounded theory, “…rejects
the use of received theory as a basis of analysis…” choosing to focus instead on
relationships among the data. Based on the existence of pre-determined categories in the
Kools & Spiers (2002) study, Goulding’s claim would seem to be true – in at least one
case.
Glaser (2002) notes that a grounded theory is an abstract of time, place, and people. And
that the process of abstraction, allows the analyst to develop a theory on a “core
variable.” However, it may be speculated that the notion of a “core variable” may suggest
a focus to the study. A focus might, in turn, be seen to suggest a bias (if it is not clearly
understood by the reader). This kind of hidden bias may also be seen in the pictoral
representation of study results. For example, Clarke (2003) seeks to, “…disconnect
grounded theory from its positivist roots…” Yet, Clarke also emphasizes the use of maps
for displaying data. It seems that Clarke would replace Cartesian reductionism with

cartographical representation. This may be a cause for concern if the use of maps results
in a tacit bias. For example, by placing a spot on a map the observer may note where the
spot is in relation to other details of the map, but may miss the tacit assumptions inherent
in the map itself.
In contrast to the bias that might be found in other forms of dimensional analysis (e.g.
grounded theory’s core dimension, the tacit biases that might be found in maps, the use of
pre-defined dimensions) the method presented in this paper may be more robust and less
biased (or, at least, possess an alternative bias). That is because the focus of the presented
analysis is in seeking to find an understanding of CAS theory where each dimension
might be thought of as “co-definitional” or “co-emergent” because each dimension is
defined by the other dimensions. In a sense, co-emergent dimensions might be seen to be
similar to those that exist in classical Newtonian mechanics where, a rock has mass (m),
velocity (v), and force (F). In what might be called an abstract or dimensional sense,
relevant aspects (not atomistic components) of the object are defined by those three
dimensions. It is important to note that the object cannot exist without these dimensions.
For example, there are no rocks without mass. It might be said that the rock is a system –
one that has been deconstructed into these non-systemic dimensions. If the rock is broken
into fragments, each piece will also be defined by mass, velocity, and force. It is
important to note, that the formula F=mv2 seems to purposefully recognize the nonsystemic dimensions of force, mass, and velocity, but leaves as implicit the concept of the
system itself. In a sense, the system emerges from the interaction of its non-systemic
dimensions and the non-systemic dimensions are the result of the system.
From the techniques suggested by this reading of the literature, it seems that there should
not be a strong emphasis placed on the coding process. Additionally, because reflexive
techniques are relatively new, it may be speculated that an ad hoc analysis might be
appropriate for identifying the relationships between dimensions. To counter what might
be considered the “opacity” of ad hoc analysis, the opposite concept of “transparency”
may (in a dialectic sense) be called for – where the analyst describes the thought-process
used in the analysis.
Reflexive Dimensional Analysis - Method & Application
In this section, the method of Reflexive Dimensional Analysis (RDA) will be explained
and demonstrated. Broadly stated, the five steps of RDA include: 1) Define a body of
theory. 2) Investigate the literature to identify sources that define it. 3) Code the sources
to identify relevant components. 4) Clump the components into mutually exclusive
categories. 5) Define each category as a dimension. 6) Investigate those dimensions –
looking for a robust relationship.
The first step begins by defining a body of theory. The focus for this study will be CAS
theory, as developed by scholar-practitioners in human organizational systems. This
study works under the assumption that authors who develop a concise statement, or
definition, of CAS will include what they believe are the most important aspects of CAS.
Therefore, to encompass the greatest breadth of theory possible, this study interrogated
the literature to find 20 definitions of CAS that were thought to be relatively concise (one
page or less). By using concise definitions, this study can use more abstracted

representations of authors' insights to cover the greatest possible “ground” with the
greatest possible efficiency (recognizing, however, that some accuracy may be sacrificed).
Although the definitions will not be listed for reasons of space, this study uses concise
definitions from: Ashmos, Huonker, & McDaniel (1998), Axelrod & Cohen (2000),
Bennet, & Bennet (2004), Brown & Eisenhardt (1998), Chiva-Gomez (2003), Daneke
(1999), Dent (2003), Harder, Robertson, & Woodward (2004), Hunt & Ropo (2003),
Lichtenstein (2000), McDaniel, Jordan, & Fleeman, (2003), McGrath (1997), McKelvey
(2004), Moss (2001), Olson & Eoyang (2001), Pascale (1999), Shakun (2001), Stacey
(1996), Tower (2002), Yellowthunder & Ward (2003).
RDA – Coding
Next, the concepts within the 20 definitions were coded, based on the technique of “open
coding” suggested by grounded theory.
“Open coding is the process of breaking down the data into distinct units of
meaning. It is the product of early analysis and describes what is happening in the
data. Open codes may comprise key words, phrases, or sentences.” (Goulding,
2002)
For an example of coding, one definition states:
“In a complex system, the component parts interact with sufficient intricacy that
standard linear equations do not predict their behavior. There are so many variables
at work in the system that its overall behavior can only be understood as an
emergent consequence of the holistic sum of the myriad variables embedded within
it.” (Hunt & Ropo, 2003)
Redundant terms are ignored for this process. For example, the term “so many variables”
might be seen as conceptually similar to “intricacy.” Their definition can be
deconstructed and coded as shown in Table 1:
Table 1: Codes for Hunt & Ropo's Components of CAS
Component

Code

Component parts

1

Interact

2

Intricacy

3

Standard linear equations do not
predict their behavior

5

Behavior can only be understood as
an emergent consequence

12

The following list contains the 19 codes suggested by the data. Table 2 shows the
relationship between the authors' and the coding of their respective definitions.

1. Agents
2. Interrelated / Interacting
3. Variety / Diversity
4. Co-evolutionary
5. Non-Linear / Unpredictable
6. Self-Organizing
7. Far From Equilibrium / Edge of Chaos
8. Pursue Goals / Maximize Success
9. Semi-Autonomy
10. Change
11. Time/History/Irreversibility
12. Emergence of Order
13. Environment
14. Multiple Levels
15. Boundaries
16. Tools/Knowledge/Resources
17. Flow
18. Agents Evolve & Adapt
19. Schemas / Mental Models
Table 2: Coded Components of CAS by Author.
Authors

Coded Components of CAS
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19

McDaniel, et al., 2003

X X

X X X

Hunt & Ropo, 2003

X X X

X

Ashmos, et al., 1998

X

X

McGrath, 1997

X

X X
X X

Dent, 2003

X X

Stacey, 1996

X X

Chiva-Gomez, 2003

X X X
X

Harder, et al, 2004

X

Pascale, 1999

X

McKelvey, 2004

X

X X

X

Yellowthunder & Ward, 2003 X

Lichtenstein, 2000

X
X

X X

Moss, 2001

X

X X

X

X X

X

X X

X X X
X

X

X X X

X

X
X

X
X X

X X
X

X

X
X

X
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Daneke, 1999

X X X X

Shakun, 2001
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X
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X X
X X X X
X X

X

X X
X
X X
X

X X
X

X
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Once the data are coded, the next step is to combine the coded data into closely related
groups. This grouping was accomplished by a critical comparison of the coded data to
identify conceptual relatedness. Again, in process similar to grounded theory (e.g.
Goulding, 2002).
RDA - Grouping
In seeking to group the related members of the 19 categories, not all of the relationships
were immediately apparent. For example, one view might suggest that FFE/EOC might
be combined into the same category as Change, based on the notion that FFE/EOC leads
to change. However, within the literature, authors linked FFE/EOC with SelfOrganization (which is linked with Interactions). This suggests that an ad hoc process
may not be sufficient and so may suggest a more purposeful, even critical, comparison.
Ashmos (1998) links Interactions with Evolves/Adapts. Similarly, Harder (2004) links
Evolves/Adapts with Co-Evolutionary saying, “…systems are coevolutionary… [because
they]… engage in a continuous input-transformation-output cycles…” (where input and
output are seen as forms of interaction). Next, Evolves/Adapts is linked by McDaniel et
al. (2003) with Self-Organizing, and linked by Olson & Eoyang (2001) with Pursues
Goals. Tower (2002) links the Pursuit of Goals with Autonomy (although Autonomy
seemed to be weakly explained in the literature). Finally, both McDaniel et al. (2003) and
Chiva-Gomez (2003) link Self-Organizing with FFE/EOC conditions. In short,
suggesting that these categories might be combined under the heading of “Interactions.”
For future discussions, this heading will refer to Interactions as a dimension –
representing a scale of connectedness. In a sense, all systems may be seen as “connected”
to other systems. Yet, without differentiation, it might not be possible to differentiate
them. This might be summed up by saying, “All things are connected, but some things
are more connected than others.” In a sense, this dimension might be thought of as
“interactedness” as a combination of quantity and style of interactions, rather than (for
example) a simple enumeration of interactions.
Time might be thought of as another category. Olson & Eoyang (2001) and
Yellowthunder & Ward (2003) both note that history and time are irreversible (this
relationship between time and its irreversibility is described by Prigogine (1997).
McDaniel et al. (2003) note that agents interact over time – an observation that may be as

simple as it is true. This category, as with the others, will be later defined as a dimension.
However, Time as a dimension suggests the need for a better understanding of the scalar
aspect of the dimension. That is to say, one way of looking at the dimension of Time is to
see it as a clock, or calendar, marking how much time has gone by. A more relevant
understanding, based on the above discussion of the relatedness of dimensional dialectics
suggests that a more useful understanding of the Time dimension is as a representation of
how rapidly time is passing relative to other time that is passing. Work in this area has
been addressed, to some extent, by Csikszentmihalyi (1991) and his concept of “Flow”
where time seems to pass differently for individuals in different situations. In short, it
raises the question of how an individual, or other CAS, perceives time.
Two coded components that may be closely related are Variety/Diversity and Multiple
Levels. Many authors (e.g. Ashmos et al., 1998; Tower, 2002), describe the Multiple
Levels concept in their discussion of systems as existing as nested within other systems.
This seems to suggest what might be thought of as a “large” difference between levels the sort of difference in levels that might be perceived by an individual investigating the
differences between a nation, and an individual. Others, (e.g. Axelrod & Cohen, 2000)
discuss the Variety/Diversity of Agents, suggesting a “small” difference, as might be
found by an individual investigating the differences between individual motivations.
While the differences between individual motivations might be thought of significant
from one point of view, those differences might be smaller than the differences between
an individual and a nation that contains many individuals. Combining these notions
suggests that there is a single category of “Levels” that might be defined as a dimension,
where that dimension represents smaller differences (as in those between similar types of
individuals), and larger differences on the other end of the scale (as in those differences
between a single nation and a single individual).
Another category might be seen in the category of “Change.” That notion might stand on
its own, as Ashmos et al. (1998), as well as Brown & Eisenhardt (1998) note that the
environment changes. Lichtenstein (2000) simply notes that change is constant. Moss
(2001) also notes the “…Heraclitan idea of flux…” However, Tower (2002) notes that
change emerges, often unpredictably, which seems to create a conceptual link between
Change and the concepts of Emergent Order and Unpredictable/Non-Linear. Those two
concepts are noted as similar by Brown & Eisenhardt (1998). In linking those three
categories into a larger category of Change, then considering that category as a dimension
further seems to suggest that the dimension of Change might be understood as a scale of
“predictability of change.” For example, there are some situations (e.g. picking up a
pencil) where the results may seem to be highly predictable (though, perhaps, not
perfectly so) and other situations (e.g. asking for a raise) where the results may seem
much less predictable.
For the fifth, and final, category, there are many different forms of systems discussed by
the authors. In the CAS literature, there are a wide variety of systems that are called
CASs. Axelrod & Cohen (2000) note that a CAS may be an individual, organization,
nation, or even a computer program. Other examples of CAS include molecules &
birds (Brown & Eisenhardt, 1998), and ecosystem (Dent, 2003). In short, it seems that
almost anything might be thought of as a CAS. McGrath (1997) describes a CAS as
having smaller systems, or members, “embedded.” Similarly, Chiva-Gomez (2003)

describes schemas as “nested” within agents. From another point of view, Axelrod &
Cohen (2000) describe agents as “interacting” (with each other, and with tools),
suggesting that they are not so much nested, as all existing on a “level playing field.”
Indeed, all descriptions of CAS indicate that the CAS is composed of agents (or, is itself
an agent), or other sub-systems. It may be imagined that whatever “level” is observed,
there will always be levels of scale, both above and below – that might be graphically
represented by fractals of indeterminate scale.
Rather than attempting to “unravel” these atomistic descriptions of relationships between
systems (e.g. by identifying hierarchies), the solution presented in this paper is to place
all these concepts into a single category that recognizes only that they have a sense of
“Agentness” in common. Thus, the following coded components may be combined into
the larger category of Agentness (Agents, Environments, Boundaries, Schemas, and
Information/Tools/Resources). The term Agentness is used only because it seems to be a
term commonly used in the literature to represent a particular aspect of CASs (and,
sometimes, the CAS). By Agentness, this paper does not mean to suggest that non-human
systems (e.g. molecules or nations) have agency in the same sense that a human might
have agency. Rather, Agentness may be understood as referring to the “undefined
something” about the way these systems exist and/or are perceived that has not been
grasped in any of the other four categories. In a sense, Agentness might be thought of as a
“placeholder” concept; the true meaning of which may only be fully understood when its
relationship with the other categories is well known. To clarify, it should be noted that
this study is not an attempt to identify five well-defined dimensions of CAS; instead, it
may be thought of as identifying five dimensions that might define one another. This
process has brought the number of categories to five. These five, may be conceptualized
as Agentness, Interaction, Levels, Change, and Time. These categories, and their related,
coded, subjects are summarized in Table 3.
Table 3: Summary of Groups of Coded Components.
Groups

Coded Components
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19

Agentness

X

X

Change
Interaction
Levels of difference
Time

X
X

X

X

X X

X

X
X

X X X X

X

X

X
X

RDA - Dimensions
This step involves the reconceptualization of each of the five categories as a “root”
dimension. As such, each dimension may be assumed to be composed of a direction or
focus (the category title), and a scale (representing a greater, and lesser, quantity of that
category).

RDA - Identifying Dimensional Dialectics
Drawing from techniques of dimensional dialectics, the next step of the RDA method is
to investigate relationships among the dimensions. The goal of this step is to identify
what might be thought of as conceptual relationships between two dimensions that
suggest the synthesis, or emergence, of the “third” dimensions. In a sense, this might be
thought of as the “reconstructing” of the dimensional dialectic process. If each root
dimension can be reflexively understood as one dimension, emerging dialectically from
the relationship of other dimensions, the result may be thought of as a robust
understanding of the body of theory.
For each definition discussed, an appropriate extract of the original definition will be
provided. After the quotation, a close rephrasing will be provided, in the terminology of
the root dimensions. Following each reframing, a diagram will also be provided. After the
exemplars, a diagram will summarize those definitions for which the study was able to
extract useful relationships. Unfortunately, many definitions were primarily atomistic in
nature – listing the aspects of a CAS, rather than describing the causal
relationships between them. Due to limitations of space, only a partial treatment of the
data is possible.
In Ashmos, et al. (1998), a part of their definition suggesting a relationship may be stated
as, “Systems have the capacity for self-organization and this capacity is enhanced by the
quality of connections among organized sub-systems.” If that statement were to be
rephrased in terms of the emergence of the root dimensions, it might be stated as, “More
Agentness (agents), with more Interactions (connections) causes the emergence of more
Change (self-organization). Other authors (Bennet & Bennet, 2004; Dent, 2003) make
essentially identical statements. This relationship might be graphically depicted as shown
in Figure 3.

Figure 3: Dialectic Emergence of Change from Agentness and Interactions.

Olson & Eoyang (2001) note, “Agents are semi-autonomous units that seek to maximize
some measure of good ness or fitness by evolving over time (Dooley, 1996).” It may be
said, in the spirit of a process definition, that a “Agentness (agent) emerges when there
are Interactions (evolving) over Time (time)” as in Figure 4.

Figure 4: Agentness Emerging from Interactions and Time.
Pascale (1999) notes that a CAS, “First, it must be comprised of many agents acting in
parallel.” “Second, it continually shuffles these building blocks and generates multiple
levels of organization and structure.” Which, in the terminology of the root dimensions
might be understood as, “Agentness (agents) Interacting (acting) causes Levels (of
organization and structure).” Axelrod and Cohen (2000) develop a similar insight, as in
Figure 5.

Figure 5: Levels Emerging from Agentness Interactions.

Shakun (2001) notes, “(1) players, agents, negotiators or decision makers in a group
(coalition); (2) values or broadly stated desires; (3) operational goals, or specific
expressions of those values; (4) decisions, actions, or controls taken to achieve these
goals…” Which, broadly stated, might be reframed as, “Levels of Agentness (agents,
coalition, values) cause the emergence of Interaction (action),” as represented in Figure 6.

Figure 6: Interactions Emerging from Agentness and Levels.
Figure 7 incorporates the dialectic relationships described by the above authors. Figures
3-6 have been re-oriented and combined to better see the relationships between them.

Figure 7: Combined & Simplified Summary of Dialectic Relationships.
The relationships shown in Figure 7 suggest that wherever an “emergent” dimension can
also be seen as a “causal” dimension, there exists the opportunity to understand that
relationship as a robust relationship of CAS theory. Because this figure is developed from
a reduced data set, Change appears only as an emergent, rather than both emergent, and
causal dimensions. However, in a more comprehensive analysis, Change was also
identified as a causal dimension. Rather than creating a more robust picture, however, the
more comprehensive treatment of the data also surfaced more interesting relationships.
For example, a close reading of Moss (2001) suggests that the dialectic of Change and
Interaction would result in the emergence of two dimensions – those of Agentness and
Levels. This study, however, will confine itself to the information presented.
Figure 7 may suggest contradictions between the insights of the authors. While such
differences may be understandable, given the relative “youth” of CAS theory, these
contradictions suggest the opportunity to reconcile the understanding of the theory, and to
obtain new insights. While the temptation may exist to reconcile the disparities shown in
this study by delving deeper into the more nuanced writings of each author, it may also

be that that sort of atomistic approach may be no more successful. Instead, it may be
speculated, that future studies (perhaps in computer modeling, or studies within human
organizational systems) might be used to surface a more robust understanding of CAS
theory.
Conversation and Conclusion
In this preliminary exploration, the techniques of dimensional analysis were linked with
the concepts of dimensional dialectic and the concept of reflexive analysis to suggest the
Reflexive Dimensional Analysis (RDA) method. Using the RDA method, the original
data were coded, and a comparative analysis was performed to combine the coded data
into five, root categories of CAS theory concepts. Those categories were defined as
dimensions; and, the dimensions were examined through the literature to identify their
robust, reflexive, co-emergent nature. Some “robustness” was found in this analysis of
CAS theory; yet, from a dimensional dialectic perspective, some questions remain before
CAS might be declared “fully robust."
First, the dimension of Time (which many models accept as an implicit component),
Zaheer, Albert, & Zaheer (1999) claim that a Time scale is a, “…critical specification
lacking from much theory…” The observations in this study seem to suggest a “weak
link” of CAS theory, in that that nothing seems to “cause” time. From that it may be
possible to conclude that time is an “atomistic” building block. However,
Csikszentmihalyi’s work on “Flow” has suggested that is not the case in a social sense,
just as the theory of relativity in physics suggests that time may be relative.
Second, parallel notions are suggested. In one, Pascale (1999) seems to suggest that
Levels may be seen as emerging from the Interaction and Agentness. While, from that
same interaction, Change is seen as the emerging result by others (Ashmos et al., 1998;
Bennet & Bennet, 2004). This seems to beg the question, “Are dimensions of Change and
Levels synonymous?” One must ask, does every unpredictable event and every
emergence of order (both examples of change) also suggest a re-ordering of the
participants? For one example, it may be imagined that some system displaying
Agentness (e.g. a group of individuals) who Interact (e.g. to enact a law over themselves)
have created change and another level of order. It may also be imagined that social
construction leads to such change and re-ordering. However, individuals interacting may
also reduce the levels of order (e.g. in a revolution). On the other side, having differing
levels may be seen as increasing the amount of change. For example, in an egalitarian
office (e.g. few individuals working together) one might expect fewer surprises (a form
of change) than in a large corporation where many organizational layers (a form of levels)
separates the CEO from the worker – and may contribute to large surprises when the
CEO makes an announcement (e.g. downsizing). Again, this seems a rich area for
additional research, and may be related to the area of “surprise.”
Third, Pascale states that a CAS will be, “…exhibiting entropy and winding down over
time…” If this is so, it seems to beg the question, “Where does that energy go?” Or, put
another way, If the Interaction of Agentness leads to Change, and Change suggests the
emergence of new Agentness, than where does that new Agentness emerge? Do they
arrive in what might be considered “internal” to the system, or far away, or some

complex combination thereof? For example, if an individual chooses one course of action
over another (say to collaboration instead of competition), where will the Change happen?
Will competing individuals see more change within themselves as individuals, within
their relationship, or in the surrounding environment? How long will it take for those
changes to become apparent? This may be related to the theory in economics of
“externalities.”
In the above Reflexive Dimensional Analysis, the focus was essentially on identifying
emerging dimensions; then, identifying the relationship between the emerged dimensions.
Another “path” to take through the data would be to look into the work of a single author,
or body of theory, and identify (a priori) three (or more) concepts – then conduct a
reflexive analysis to identify how those three concepts may have a robust relationship.
Overall, RDA seems to provide a useful method for surfacing gaps and contradictions in
a body of theory. The greatest benefit to RDA may be that it enables analysis to take a
sideways look at systems – and avoid the atomistic trap of hierarchy. In a sense, this work
answers the call by van Eijnatten et al. (2003) who suggest looking for “invisible” things
(including thoughts, values, and assumptions). Relationships might be thought of as
invisible things because, for example, it is much easier to count the number of employees
(more visible), than it is to understand the relationships between them (less visible).
There are limitations, however. For example, the ad hoc nature of the process suggests
that another analyst might develop different categories (and/or a different number of
categories). Whatever atomistic categories are developed, however, the reflexive process
of seeking dimensional robustness should provide interesting insights into the subject
body of theory under analysis. If the “promise” of RDA is fulfilled, it may enable the
creation of more robust theory. Such a robust theory might enable the emergence of a
“second generation” of complexity theory for organizational scholar-practitioners.
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Abstract
Causality is pivotal to understanding the nature of change. The literature on causality,
however, appears to ignore the idea that the whole is more than the sum of the parts. When
real things are viewed as multi-dimensional (attributes and parts that constitute a whole),
interaction, I claim, must also be viewed as multi-dimensional. In this paper, I propose that
change occurs in certain ways according to the structure-organization-process (S-O-P) model
that I describe. Some of the ideas mooted herein are, on their own, not controversial, however,
when taken as a sum, a novel approach emerges. The structure-organization-process (S-O-P)
model provides a way for understanding:
Structural change as individual effects to attributes (S);
Organizational change as categorical effects to parts (O); and
processual change as universal effects to wholes (P).
The S-O-P model heralds a new way of looking at the cause-effect relation by providing a
means for predicting the diversity of effects that ensue from an interaction event. The S-O-P
model is offered as a general organizing principle as it can be applied to closed, open and
social systems.
Keywords: causality; change; systems theory, general organizing principle

Introduction
The Newtonian concept of change views real happenings as linear; for example, the simple
collision between hard atoms that is often described as the billiard ball view of interaction.
Simple collisions between simple objects can lead to prediction. Combine two chemicals and
we know the outcome. Dynamic change, on the other hand, involves a multitude of variables.
Real world happenings can be chaotic. We cannot predict the weather, when an earthquake
will hit or the behavior of a hurricane; the number of participating variables are too vast to
model.
I propose that the humble billiard ball has been much maligned. A billiard ball is, like all
other instances of reality, constituted as a multi-dimensional object. In this vein, Betalanffy
(1968:55) suggests that “the whole is more than the sum of the parts”. If Betalanffy is correct,

then the effects that ensue from a causal event must be different for the parts than the whole.
However, the literature on causality appears to only address wholes.
In this paper, I propose that change occurs in certain ways according to the structureorganization-process (S-O-P) model that I describe. The S-O-P model was initially proposed
by Maturana and Varela (1987:47) who explain that “… [an] organization denotes those
relations that must exist among components …” and “… structure denotes the components
and relations that actually constitute a particular unity …” While Maturana and Varela
(1987:28) do not pursue a specific discussion about process, they setout to understand the
role of cognition as “the universal nature of doing”.
Some nine years later, Capra (1996:156) offers a synthesis of the systems theory literature (in
particular, Maturana and Varela’s contribution) by setting out three criteria for a living
system: the pattern of organization, the structure and the life process. While Capra
concentrates his discussion on living things, the idea of self-organization behind the concept
of structure-organization-process is one in which a process[self] organizes [its own] structure.
The structure-organization-process (S-O-P)model that I describe has its genesis in these ideas.
However, I use the terms structure-organization-process more generally as I apply them to
closed, open and social systems.
If we wish to understand causality, then we must start by determining what it is that is subject
to change, that is, “what is a real thing?” I propose that real things can be described as having
four attributes (properties, values, shape and efficacy), two parts (tangible structure and
intangible organization) and one whole (that resides in four-dimensional spacetime).
Next, I look at the cause-effect relation and offer a systems theory view where inputs interact
to yield outputs (inputs-interact-output). Having already identified what an input is (a multidimensional real thing), I then determine the quantity of inputs allowed in an interaction
event. I propose that only two real things can enter into an interaction event and the two
interacting particulars must be equal, but opposite (tangible matter and intangible force). I
further resolve that the cause of interaction must reside in the intangible force.
When interaction between two multi-dimensional things occurs, interaction itself, I assert,
must also be viewed as multi-dimensional. To understand the outputs that emerge from a
multi-dimensional view of interaction, I examine the effects that occur when attributes
interact, when parts interact and when wholes interact. The S-O-P model I describe provides
away to understand:
structural change as individual effects to attributes (S);
organizational change as categorical effects to parts (O); and
processual change as universal effects to wholes (P).
To facilitate a deeper analysis of the S-O-P model from a broader readership a full
description of the model is warranted. However, due to space constraints this paper provides
only a skeletal description for the S-O-P model. In this brief description of a complex model,
many assertions are evident. Some of the ideas mooted herein are, on their own, not
controversial, however, when taken as a sum, a novel approach emerges. The S-O-P model, I
claim, heralds a new way of looking at the cause-effect relation, and thus, the nature of
change. I expect a lively debate to resolve the many issues that the model gives rise to.

The Nature of Reality
Before any ideas about change can be put forward I must clarify what it is that is subject to
change. Change occurs to real things. This section describes what I mean when I say real
things. I refer to my propositions about reality as the dual-world hypothesis. The dual-world
hypothesis claims that:
real things are distinguishable according to four attributes (properties, values, shape and
efficacy);
there are two kinds of equal, but opposite, real things (tangible and intangible), that have
equal, but opposite, parts (structure and organization); and
real things are wholes that exist in four-dimensional spacetime.
From this point forward, I refer to real things as particulars to indicate that I am referring to
both tangible and intangible real things.

Particulars can be described by four attributes
Following Weissman (2000:26–27), I assert that particulars can be described by their
properties, values, shape and efficacy. However, my treatment of these attributes differs
slightly to Weissman.
First, real particulars are constituted by their properties (2000:26–27). It is the properties of a
particular that enables particulars to be known. Properties on their own are universal (e.g.,
weight, length, mass, etc.), a set of related properties are unique (e.g., element shave four
related properties – the quantum numbers), and an instance of a particular within a unique
property set is a unique particular (e.g., the element hydrogen).
Second, I propose that all properties have a numerical value. In order for a property to be
discernable it must exist; thus, it has a numerical value of one and is countable (Lowe,
2003:78). I reject the idea mooted by Weissman (2000:28) for a qualitative value or no value.
Color is often used to explain qualitative characteristics. However, different colors reside at a
specific point along the light spectrum and can be measured. Any point in spacetime has a
value. Qualitative values, I propose, have numerical values, even if it is by virtue of their
singular existence. If a property has no value, then it does not exist. Further, a set of related
properties have a valid range of values (that are relevant for the property set), for example,
the valid values for the principle quantum number.
Third, properties have shape; for example, a line has one-dimensional shape. If a particular
has more the one property then its shape is evident in the relations between its properties.
Shape must comply with one-, two- or three-dimensions; as shape refers to the space a
particular occupies.
Finally, all particulars have efficacy. Efficacy is evident in a valued property (or property set)
with shape. A line, for example, is able to act as a highlight by underlining a word, joining
two objects, as in a line on a drawing, and so on. A valued property (or property set) with
shape has innate efficacy; what the property/ies depict/s about the ability of the particular.
When a particular is employed, efficacy becomes manifest. For example, a 23 kg rock sitting
on the ground has innate efficacy(potential), but its manifest efficacy depends on how the
rock is employed; for example, as a weight to sink a boat, as an object to be thrown, or
something I trip over.

There are two kinds of particulars with two parts
The idea that there are different kinds of particular sis not novel (Hoffman and Rosenkrantz,
2003:46). However, I claim that there are two kinds of particulars—intangible force and
tangible matter. I further resolve that real particulars have two parts—a structure and an
organization.
There are three options – single, duo or multiple –that we can explore in trying to understand
how many different kinds of particulars there are. If the world was singular, then every
particular that emerged would be exactly the same and aggregation into larger particulars
would not be possible as there would be no other particular to enable aggregation.
Aggregation is apparent in the universe. Conversely, a multi-modal world would prevent
categorization of reality as there would be an endless supply of novelty. The effort to produce
endless novelty would yield a chaotic universe; where nothing was comprehensible. Again,
this is not the universe we see. Dualism, I contest, allows for similarity and difference. Thus,
I propose that the world is inherently dualistic.
If reality is dualistic, then the two fundamental categories or reality must be equal in status.
For one kind of reality to have more importance than another kind of reality suggests some
pecking order. A pecking order requires some rule, or ruler, to state why one kind of reality is
more important than another and under what circumstances the importance was enacted.
Equality is the basis upon which stability occurs, for example, equilibrium. For a stable world
to emerge, filled with two kinds of reality, the different realities must be equal.
The two different, yet equal, categories of reality, I suggest, must be opposite. Opposition
allows for singularity to emerge, while at the same time establishing a maximum to the level
of difference. Difference cannot be endless. Opposition allows for some difference (opposite)
while at the same time limiting chaos. We often refer to particulars that are opposite as being
polar opposite, where the difference, for example, between the North Pole and the South Pole,
is the maximum. Any position less than the North Poleand the South Pole is less than the
maximum difference between the two (opposing) particulars. When the difference between
opposites is at its minimum, the two particulars become the same point. For example, the
point where the North Poleand the South Pole become the same is at the Equator; north and
south are undifferentiated. Opposition, then, can produce one-ness or whole-ness. One-ness is
a singular universe and not the one we observe. Any one-ness we observe is the joining of
opposite particulars. Opposition allows novelty to emerge from dual particulars (one-ness),
while at the same time setting the maximum on difference. Opposition, I contest, controls the
minimum (no-difference or one-ness) and maximum (opposite) levels of difference.
I recommend that the two equal, but opposite, realities be named tangible and intangible
particulars. Tangible particular shave a physical presence, while intangible particulars are not
physical and thus opposite. A tangible particular is one that can be touched, seen, picked up
and so on: it has a physical presence, for example, matter. An intangible particular is
something that has a non-physical presence, for example, a property, a dream or a force.
If there are two kinds of reality in the universe, and the universe depicts a one-ness, then
one-ness is the joining of opposites. If we extrapolate this idea further, then tangible (matter)
is the joining of opposites, and intangible (force) is the joining of opposites. Tangible matter
is the joining of different properties to create a one-ness that occupies four-dimensional
spacetime. The constitution of one-ness resides in the tangible properties(structure) and their
intangible relations (organization) (Maturana and Varela,1987:47). Also, a force can, for

example, act to repel or attract an object. As Newton advises, for every action there is an
equal, but opposite, reaction (Newtonsee Hawking, 2002:744). This logic does not extend adinfinitum to reveal a kind of reductionism. I propose that there are two kinds of reality
(tangible and intangible) that have two parts (structure and organization that are evidenced by
their properties and property relations).

Knowable particulars are multi-dimensional wholes
Real particulars, I claim are describable by their properties, values, shape and efficacy. When
a particular has more than one property, it has a structure (properties) and an organization
(property relations).Structure and organization combine to yield whole particulars. For
causality to occur, real particulars must exist. Extant particulars, I suggest, are verifiable by
their four-dimensional spacetime location.

Summary
The dual-worldhypothesis contests that real particulars have four attributes(properties, values,
shape and efficacy) and come in two varieties (tangible and intangible) with two parts
(tangible structure and intangible organization)to constitute a whole (that resides in fourdimensional spacetime). Effects can only be predicted if the initial conditions of a particular
are known. Empirically, it is impossible to know the initial conditions for most particulars;
especially open systems, as they are open to a constant flow of inputs and outputs (Prigogine
and Stengers, 1984: 139–145). Theoretically speaking, however, the initial condition of a
particular, I assert, is contained in its equal, but opposite, parts (as described by their
properties, values, shape and efficacy) that reside in four-dimensional spacetime. The
following will show that, from a theoretical point of view, effects can be predicted by
utilizing this description of the initial condition of real things.

A Systems Theory View of the Cause-Effect Relation
Change emerges from the relation between cause and effect. The cause-effect relation is,
typically, expressed as a cause leads to an effect (c Æ e) (Kim, see Audi 1999:125). If we are
seeking to explain e then c is pivotal. Whether change is novel or an alteration to something
pre-existing, change is pivotal to explaining the universe. Thus, cause, as the instigator of
change (effect),plays a central role, perhaps the role, in explaining the emergence of nature.
There are many views that take up different aspects of the cause-effect relation. I have two
primary concerns with the current perspectives on causation. First, the examples cited are not
analyzed into their constituent parts. The absence of proper analysis leaves embedded
meaning in many of the proposals. On deeper inspection these proposals are rendered
circumspect. Primarily, my objection resides in the idea that the effect is assumed to exist in a
certain state prior to the cause affecting, that is, causing change. When this assumption is
treated explicitly, an interaction event becomes evident. Second, a number of the causation
theories require an observer or rely on causal constructs to explain causality. A circular
argument is apparent with these theories. For example, negative causation requires an
observer to determine what is positive and what is negative; the answer is entirely dependent
upon the view being taken. In this section I put forward a theory for causality that I refer to as
the interaction hypothesis. Causality, I claim:

occurs in a tripartite process of inputs-interaction-outputs;
requires two equal, but opposite, input particulars (intangible force and tangible
matter);and
generates effect via the power of the intangible force.

Causality is a tripartite process
The idea of c Æ e is limited inasmuch as the true nature of the event is hidden. For example,
to identify the cause we must understand the particulars that are present such that a cause can
occur. When causality is viewed from a systems theory perspective, the event becomes a
transaction of inputs-interaction-outputs; where various inputs (e.g., raw materials) are
transformed by an interaction (e.g., a manufacturing process) to yield outputs(e.g., a pair of
shoes). From this perspective, if we seek to understand causality then we need to first
understand the nature of inputs, and then examine the transformation process. From a clear
understanding of inputs and the transformation process we can finally embark on an analysis
of outputs as effects.

Interaction has only two inputs
The contributing particulars to a causal event are referred to as conditions (Kim, see Audi,
1999:126; Weissman, 2000:25). The conditions must be deemed sufficient and necessary to
the causal event(Davidson, 1999:432).
Interaction is the action between two things—inter-action. The Earth quaking and Los
Angeles interacted to yield a devastated Los Angeles; the Sun’s light and a building
interacted to yield a shadow. Two input particulars are required to produce an output. It is
impossible for more than two things to interact at any one time. While two pairs of particulars
might interact with lightning speed, and, therefore, give off the appearance of multiple
particulars in the one event, it is logically impossible for more than two particulars to interact
at any one time. For example, if I lay four matchsticks (labeled A, B, C and D) on the table
and attempt to have them all connect, I end up with four paired relations (A-B, B-C, C-D,
D-A). A relation can only be between two particulars.
I claim that there are only two conditions to an interaction and both are necessary and
sufficient for an effect to ensue. The two conditions are input particulars.

Input particulars must be equal, but opposite
The two input particulars, I propose, must be opposite—an intangible force and tangible
matter. A tangible particular cannot act with another tangible particular and an intangible
particular cannot act with another intangible particular. For example, a rock cannot interact
with a glass window by itself; a rock requires a force to create a collision with the glass
window. A moving rock is the intangible force that breaks the tangible window. Likewise,
information cannot enter my mind without some force, such as reading, causing the
information to be received by me. It is only in opposition that an effect can ensue.

In other words, only one particular can occupy apposition in spacetime. If there can only be
two input particulars in an inter-action, then every interaction is, essentially, a collision
between the two input particulars; a fight to occupy the same position in spacetime. When
one particular has more force than the other particular it wins the fight (collision) and is,
therefore, deemed to be the cause (intangible force) of the effect. The two particulars must
oppose each other if they are to join (become one) in interaction. Essentially, I propose, that
real particulars are not determinably classified as being either a force or matter, real
particulars take up a certain role (force or matter) when they interact, depending on the
circumstances of the event, for example, a rock can be a force when thrown or matter when I
stub my toe.

Summary
The interaction hypothesis sets out a perspective for a causal event as comprising three facets:
input particulars (the opposing things—tangible matter and intangible force—that participate
in an event), interaction (the point where two particulars intersect or engage), and the effect
or output from the interaction. The essential claim is that an effect ensues when opposite
particulars interact. The notion of causality, then, is implied by the idea of interaction—this
interaction (between tangible matter and intangible force)caused this effect (outputs).
The foregoing has examined causality in terms of an interaction event
(inputs-interaction-effects), where two equal, but opposite, input particulars are needed. I
have also determined that input particulars are multi-dimensional and can be described by
their attributes, parts and as wholes. The next three sections examine effects in terms of what
occurs when attributes interact, when parts interact and when wholes interact.

Structural Change is the Interaction of Attributes toyield Individual
Effects
This section examines how we can determine if the effect of an interaction event is a new or
altered particular.
If a particular can only be distinguished by four attributes—property, value, shape and
efficacy—then some combination of these characteristics must remain intact for a particular
to be considered analtered, as opposed to a new, particular. When a matrix of the four
attributes is constructed between two interacting particulars, four kinds of change become
evident: a substantive change (to properties), a quantitative change (to value), a formative
change (to shape), and an effective change (to efficacy) (see Table 1). I set out six rules for
determining the four kinds of attribution effects. I refer to these rules collectively as the
determination hypothesis as they determine when a new or altered particular emerges from an
interaction event.

Table 1: The propositions that comprise the determination hypothesis
Individual
attributes

Substantive property
Property

Ancillary properties
Value

Shape

Efficacy

Property

9 (rule 1, 2)

-

-

-

-

Value

9 (rule 1, 2)

9 (rule 3)

9 (rule 4)

-

-

Shape

9 (rule 1, 2)

9 (rule 3)

9 (rule 4)

9 (rule 5)

-

Efficacy

9 (rule 1, 2)

9 (rule 3)

9 (rule 4)

9 (rule 5)

9 (rule 6)

Quantitative
change

Formative
change

Effective
change

Kind of
change
Attribution
effect
Level of
change

Substantive change
New property
set emerges

New
variety
emerges

Altered particular emerges

Structural change (individual effect on attributes)

Change to a particular’s properties
A single property or property set characterizes a unique particular. Any addition or
subtraction of properties to the property set of a specific particular will yield an intrinsically
new particular that has a new property set. For example, when elements that belong to the
same property set (e.g., hydrogen and oxygen) combine, they form a chemical (water) that
belongs to a different property set (chemical compounds). When wax and a wick are
combined, we have a candle, but wax on its own is not a candle. When fertilization between
sperm and ovum occurs, a new particular emerges (a zygote) that has a new property set
(sperm and ovum are haploid whereas a zygote is diploid) (Hartwell et al, 2004:80). When
the Sun’s light hits a building, a shadow emerges that has a different property set from the
Sun and building. I refer to a change in the property set as a substantive change. This rule can
be stated as follows:
Rule1: If the effect (output) of an interaction is a particular with a different property or
property set from the input particulars then a new particular is evident.

To clarify the extent of a substantive change, another rule can be added:
Rule2: If the effect (output) of an interaction is a particular with the same property or
property set as one of the input particulars, then any change must reside in some other
attribute (value, shape or efficacy) of one or more of the properties.

Simply stated, these two rules infer that a new particular can only emerge if the property or
property set changes; where property is a universal attribute and is distinct from values, shape
and efficacy.

Change to a particular’s value
Within any property set, one property is central to the identity of the individual particular.
The central property could be called the substantive property; the property that gives a
particular its core substance. Any other properties within the property set might be referred to
as ancillary properties, the properties that are additional to the substantive property.
The value of a property specifies the unique instance of a property or property set, for
example, oxygen has values that belong to the unique property set of elements. Any change
to the value of the substantive property will yield a substantive change to the particular. For
example, elements are comprised of protons, neutrons and electrons. A change to the number
of electrons yields an ion of the same substance; a change to the number of neutrons yields an
isotope of the same substance, but a change in the number of protons yields an entirely new
element (a new variety belonging to the same property set). Thus, protons must be the
substantive property of the physical elements and any change in their value yields a
substantive change in the particular. This rule can be stated as follows:
Rule3: If the effect (output) of an interaction is a particular with the same property or
property set from the input particulars, but the value of the substantive property changes,
then a new variety or particular (belonging to the same property set) is evident.

A change to the value of an ancillary property will yield an altered particular, for example,
when the number of electrons increases or decreases in an atom, without a corresponding
change in the protons, an ion of the same substance results (Ebbing et al, 2003:48). When a
candle burns, the value of the height of the candle decreases. When a child grows it is the
value of its properties that change (e.g., an increase in height and weight) and not its
properties perse. A change of value signifies an alteration to the individual particular (that
has a continuing property set). This rule can be stated as follows:
Rule4: If the effect (output) of an interaction is a particular with the same property or
property set as the input particulars, but the value of any ancillary property changes, then
an altered particular (belonging to the same property set) is evident.

Identifying the substantive property for each property set is critical to determining if the
emergent particulars are new or altered. A change to the value of a property or property set
can be referred to as a quantitative change. A quantitative change is generated when the value
of a property or property set (together with the valued property’s shape and efficacy) has
been altered.

Change to a particular’s shape
The shape of a particular is determined by the arrangement of the valued property or property
set. If the valued property or property set remains the same, but the shape changes, an altered
particular is evident. For example, when I plunge my fist into a container of jelly, the mass of
the jelly stays the same, but its overall shape has changed. A change to thecae of a particular
could be referred to as a formative change; that is, a change that creates a differentform from
the same valued properties. This rule can be stated as follows:
Rule5: If the effect (output) of an interaction is a particular with the same valued property
or property set, but a different shape from the input particular, then an altered particular is
evident.

A formative change reflects a change only to the shape and efficacy of the valued property or
property set.

Change to a particular’s efficacy
The efficacy of a particular changes when a property or property set changes, when the value
of a property or property set changes, or when the shape of a valued property or property set
changes. The efficacy of a particular can also change without any corresponding change to
the property, value or shape of a property or property set. Efficacy always changes as a
consequence of interaction. For example, when I walk down the street and encounter another
person, we both change course in order to avoid a collision. There is no change to the
properties, value and shape of either person, but there is a change to their efficacy (their
walking path). A change of efficacy alone could be referred to as an effective change; that is,
the effectiveness of the particular is altered (i.e., its spacetime location). This rule can be
stated thus:
Rule6: If the effect (output) of an interaction is a particular with the same valued property
or property set and shape, but a different efficacy from the input particular, then an altered
particular is evident.

Efficacy will have a different effect depending upon whether the property, value or shape
also changes.

Summary
A particular is distinguished by its property or property set, property values, shape and
efficacy. If the property or property set changes, then a new particular is evident. If the value,
shape or efficacy changes, but the property or property set remains the same, then the
particular is an altered particular (unless the value change is to the substantive property, in
which case a new variety is evident). For example, a river has flow, volume, length and
geographic dispersion as its main properties. The river’s flow may change from rapid to a
trickle, the volume of water may increase or decrease, the length may expand or diminish and
the geographic dispersion may widen or reduce, but the properties remain the same, thus the
river’s identity (as indicated by the name of the valued property set) remains the same. I refer
to the kinds of change when attributes interact as structural change, given that related
attributes establish the structure of real particulars. Structural change, I propose, results in
individual effects to attributes.
A change to attributes can generate either a new property set or a change within a given
property set. Thus, we need to next explore the kinds of change that can occur within a given
property set, vis-à-vis other members of the same property set.

Organizational Change is the Interaction of Parts to yield Categorical
Effects
In the previous section, I use a simple matrix between interacting particulars to determine the
kind of change that occurs when attributes interact. In this section I again use a matrix to
depict interaction between two particulars with equal, but opposite, parts. However, the

interaction matrix must be multi-dimensional if the interacting particulars are
multi-dimensional (by virtue of their property relations).
A multi-dimensional interaction matrix reveals twelve kinds of interaction arranged into a
three-tiered (multi-dimensional) hierarchy. I refer to each level of the interaction matrix as
simplex, complex and multiplex interactions. If interaction is responsible for generating all
effects, then we need to understand the purpose or role (function) of each kind of interaction.
I investigate the function of each kind of interaction from two perspectives—teleonomic and
Cummins functions (Godfrey-Smith, 1996:14–20). I ask:
Teleonomicfunction: What is each interaction type for?
Cumminsfunction: What is each interaction type good for?
I propose that interaction between parts is for generating structural diversity(different forms),
and good for endowing the universe with organizational diversity (different abilities or
functions). I refer to this proposition as the complexity hypothesis as, I believe, it depicts the
way nature enables a complex (heterogeneous and homogenous) world to emerge. The idea
of structure-organization-process (S-O-P) mooted in this paper resides at many levels of this
discussion. However, the complexity hypothesis sets out the primary form of the S-O-P
model.

A multi-dimensional interaction matrix
The idea that interaction is a singular notion belie sour understanding that reality is
multi-dimensional. Further, if the whole is different from the sum of the parts, then the
interaction of parts must differ to the interaction of wholes.
Earlier, I state that interaction is always between opposite particulars (tangible and
intangible); where the intangible particular is a force and the tangible particular is matter. I
also propose that an intangible force has equal, but opposite, parts (e.g., attraction and
repulsion) and tangible matter has equal, but opposite, parts (i.e., structure and organization).
When opposite particulars (with opposite parts) interact, a matrix of interactions becomes
apparent. Given that particulars are multi-dimensional, the interaction matrix must also be
multi-dimensional (see Figure 1). Thus, various kinds of interaction are evident across three
levels.

Repel
(outbound / Intangible Force

Attract
(inbound /

Level
Level
Level
Intangible
Tangible
organisation
structure
Tangible Matter

Figure 1: A multi-dimensional view of interaction
On the first level of the multi-dimension alinteraction matrix, there are four kinds of
interaction (see Figure 1). The first level of interaction might be considered simple
interactions; for example:
when an object attracts (e.g., when opposite poles of a magnet are placed together)(A);
when information attracts (e.g., an ordered pattern that emerges in a chemical reaction)
(B);
when information repels (e.g., chemical disorder) (C); or
when an object repels (e.g., when similar poles of a magnet are placed together) (D).
It should be noted that the labels used in this example to depict a force—attract and repel—
are those used by physicists. When the interaction matrix is used to reflect interaction for a
living system, attract and repel might be depicted as inbound and outbound to reflect the
forces that allow living systems to be open to their environment. The four kinds of interaction
depicted in Figure 1 suggest that when a force affects a particular it can do so in four different
ways. Following Bohm’s (1980:210-211) understanding of complexity, I have named these
four ways simplex interactions as they depict a simple (single-fold) relationship between the
parts of interacting particulars.
The interaction matrix, thus far, represents the initial conditions that include the parts of a
particular. Given that related parts generate a three-dimensional shape, the interaction
between two multi-dimensional particulars (with equal, but opposite, parts) yields a
multi-dimensional model of interaction that reflects all possible configurations within the
interaction matrix (see Figure 2). I refer to the second level of the interaction matrix as

complex interactions, as it depicts the relations between simplex interactions. Complex
interactions are two-fold (Bohm, 1980:210–211). I refer to the third level of the interaction
matrix as multiplex interactions (many-fold), as it depicts the relations between complex
interactions (two-fold) (Bohm, 1980:210-211). All possible interactions, without duplication,
reside in the twelve intersections depicted by the multi-dimensional interaction matrix (see
Figure 2).
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Figure 2: A multi-dimensional view of the interaction matrix with the teleonomic and Cummins functions noted

The following proposes that the interaction of parts (as depicted in the multi-dimensional
interaction matrix) yields categorical effects given that parts represent categories within a
particular.

Simplex interaction yields individual form and function
At the attribution level, the kind of change to a given property set is a change to the value of
the substantive property. Considering that the substantive property confers a particular with
its substance, any change to the value of this property will generate a substantially new
variety. For example, when the number of protons increases, anew element emerges that
belongs to the same property set.
I propose that the teleonomic function of simplex interactions is for generating individual
forms; that is, simplex interactions are for generating different kinds of structures within a
given property set. I further propose that the Cumminsfunction of simplex interactions is that
they are good for endowing the universe with variety, which represents the first level of
organization within the universe (see Figure 2).

I further suggest that there can only ever be four individual varieties within any given
property set, as the first level of the interaction matrix depicts. For example, there are four
kinds of elements, four kinds of DNA, and four kinds of attributes that describe a particular.
While Margulis and Shwartz (1982:7) suggest that there are five kingdoms of living things,
the first kingdom—monera—belongs to a different property set(prokaryote).

Complex interaction produces categorical form and function
The second level of the interaction matrix is complex interactions, because it adds simplex
interactions together. At the individual attribution level, the second kind of change is a
quantitative change to any ancillary property. A change to the value of any ancillary property
cannot produce a new variety, so a different kind of change must occur within the property
set.
Complex interactions result from simplex interactions being folded together. If individual
varieties are folded together categories emerge. The four individual parts can be folded
together to create four complexes. These complexes can be viewed as two sets of two (equal,
but opposite), so I suggest that complex interaction yields two categorical forms—
complementary (AB, CD) and similar (AD, BC) (see Figure 2).
The second level of the interaction matrix, I conclude, is for generating complementary and
similar forms within a given property set; for example male and female are complementary
forms within the property set of human beings, and black swans are similar to white swans
within the property set for swans. I further recommend that the Cummins function of
complex interactions (and, hence, complementary and similar forms) is that they are good for
allow ingunity (one-ness) and commonality, respectively (see Figure 2). The second level of
organization within the universe, I propose, represents two-dimensional functionality.

Multiplex interaction generates universal form and function
The third level of the interaction matrix depicts multiplex interactions, because it folds
complex interactions together. I propose that the teleonomic function of multiplex
interactions is for generating universal forms, on the basis that it folds categories together. I
further propose that there are two universal forms—correlated and opposite forms. Correlated
forms are evident inasmuch as each variety within a property set has a co-relation with the
other varieties. Opposite forms are evident due to the opposite ways a force acts on a
particular. I recommend that the Cummins function of multiplex interactions (and, hence,
correlated and opposite forms) is that they are good for chirality and polarity, respectively
(see Figure 2). Chirality refers to right-hand and left-hand that is correlated. Polarity can
include positive and negative or north and south. The third level of organization within the
universe, I claim, represents three- and four-dimensional functionality. Space is the third
dimension that correlates properties, and spacetime is the fourth dimension that locates
particulars in the universe (where polarity governs direction).

Summary
Interaction is not a single linear act, but a dynamic going on. Interaction itself is ineffable.
We cannot observe interaction, only the inputs to the process and the subsequent outputs
(effect). The complexity hypothesis proposes that the interaction between two

multi-dimensional particulars (with equal, but opposite, parts) yields a three-tiered hierarchy
of organizational change to allow a diversity of form with a diversity of functionality to
emerge (within a given property set). The effect of organizational change, I propose, is
categorical effects. The S-O-P model provides a way to predict the characteristics that
differentiate particulars that belong to the same property set, and a way to understand their
relationship.
This section of the S-O-P model has set out the range of effects that emerge from a given
property set. We need to next investigate the kind of effects that result when whole
particulars interact.

Processual Change is the Interaction of Wholes to yield Universal Effects
Thus far, I have described the kinds of change that emerge with attributes interact and when
parts interact. To complete the S-O-P model, I need to set out the kinds of change that occur
when wholes interact. This level of change refers to the production of whole new particulars.
Briefly, real particulars have an internal hierarchy as determined by their attributes that
combine to create parts that join to yield a whole. When a matrix between two interacting
particulars is set out, with the three levels that comprise whole particulars, we can identify
three processes that produce three kinds of whole new particulars—universal effects(see
Table 2):
When attributes interact, new individuals with the same property set (copies) can
emerge—replicative change (S).
When parts interact, new categories of particulars that belong to the same property
set(relatives) can emerge—relative change (O).
When wholes interact, new property sets (classes of new property sets—closed systems,
open systems, social systems) can emerge—systemic change (P).

Table 2: The propositions that comprise the production hypothesis

Real particulars

Attributes

Parts

(structure)

(organisation)

Attributes

Produce new

(structure)

individuals (copies)

Wholes (process)

Produce new

Parts

categories

(organisation)

(relatives)
Produce new
universals

Wholes (process)

(classes)
Kind of change

Replicative change

Relative change

Systemic change

Generation of a

Universal effect

Replication of

new part

attributes produces

(relative) within

copies of same

a property set

individual particular

produces new

Emergence of
whole new
property set

categories
Level of change

Processual change (universal effect on wholes)

Closed systems are independent structures (like attributes, e.g., atoms): they rely on nothing
to exits. Open systems are dependent organizations (like parts, e.g., organisms): they rely on
closed systems to exist. Social systems are dependent processes: they rely on the relationship
between closed systems and open systems (like wholes, e.g.,eco-systems).

I refer to the three kinds of universal processes that yield new particulars as the production
hypothesis, as it depicts the kinds of processes that produce the range of particulars that
inhabit the universe.

Conclusion
The cause-effect relation is pivotal to understanding nature. To date, the cause-effect relation
has only examined particulars as wholes. Real particulars are multi-dimensional where the
whole is more than the sum of the parts. I propose that interaction must be viewed as
multi-dimensional. When interaction is viewed as multi-dimensional the effects that ensue are
many and varied. A model describing the effects emanating from a multi-dimensional view of
interaction has been outlined in this paper.
The S-O-P model can be difficult to follow. Level one(individual effects) reflects the four
segments of the interaction matrix, level two (categorical effects) has the S-O-P model nested
within (four segments on each of the three tiers), and level three (universal effects)aligns
itself with the three tiers of the interaction matrix (see Table 3). A numerical version of the
S-O-P model has been developed to facilitate case studies and provide insight into the way
nature links the various segments and levels together (see Glassop, 2006a; 2006b). I believe
that wherever there is order within a given property set the S-O-P model can be applied. To
apply the S-O-P model to a given property set requires:
Ascertaining what the two input particulars are, and their equal, but opposite, parts;
Identifying the attributes that constitute the property set and specifying the substantive
property; and
Intimate knowledge of the S-O-P model, especially the computations for deriving the
numerical version.

Table 3: Three kinds of change according to the S-O-P model

Interaction
matrix

Structural
change (4)

Organisational change (12)

(individual
effect

Î form and function)

(categorical effect on parts

S-O-P model

wholes)
Different affect to
whole:

Effective
change

opposite form
(AD:BC, AC:DB)

(to efficacy)

good for polarity

interactions
(Level 3 x
4)

(universal
effect on

on attributes)

Multiplex

Processual
change (3)

Same affect to
whole:

Formative
change

correlated forms
(AB:CD)

(to shape)
Quantitative

Systemic
change
(new
universals,

Process

i.e., classes of
property sets)

good for chirality

change to
ancillary
properties
Complex
interactions
(Level 2 x
4)

Different affect to
both parts:
complementary form
(A:C, B:D)
good for unity

Quantitative
change

Same affect to both
parts:

(to values)

similar form (A:D,
B:C)

Relative
change
(new
categories,

Organisation

i.e., relatives)

good for
commonality
Simplex
interactions
(Level 1 x
4)

Different affect to
one part:

Replicative
change

substantive

individual form (A,
B, C, D)

(new
individuals,

property

good for variety

i.e., copies)

Quantitative
Substantive
change
(to properties)

change to

Structure

The S-O-P model has been used to provide a theoretical description for the construction of
the Periodic Table. My analysis reveals a procedure for determining the quantum numbers,
the locus of periodicity and the logic behind the unusual shape of orbitals. The S-O-P analysis
of the Periodic Table also provides an explanation for twenty empirical anomalies (see
Glassop,2006a; 2006c).
An analysis of the key features of Deoxyribose NucleicAcid (DNA) has also been undertaken
using the S-O-P model. This analysis successfully describes the features that constitute the
helical structure, together with correctly predicting that the number of genes per chromosome
for Homo sapiens follows a power law (as a universal effect) (see Glassop, 2006a; 2006d).
The ability of a single model to provide a theoretical description for two fundamental, yet
entirely different, aspects of the universe, I suggest, is enticing. However, the validity of the
S-O-P model will only come from its in-depth description, wide-spread application and
usefulness for generating predictions. I offer the S-O-P model as a general organizing
principle (Barrow 1991:136).
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Abstract
Research, as well as decades of working with managers across diverse cultures,
nationalities, and industries, has revealed consistent patterns of counter productive
decision making in complex systems. In this regard, managers appear to exhibit an
unmistakable tendency to “over intervene” in the systems (companies, organizations,
communities, etc) for which they are responsible hence generating unnecessary
fluctuations and instability in their organizations. Maani, et al (2004), and Sterman, et al
(1989; 2000) have studied these phenomena in experimental and simulated environments
respectively. Anecdotal evidence, as well as research results, highlights a number of
mental models and assumptions commonly held by managers. These are outlined below:
1. Dramatic change should lead to dramatic (positive) results. Our research shows
that often the opposite happens.
2. The more change initiatives (interventions), the better the results. Again our
research shows that “over-intervention” is counter-productive.
3. Managers often ignore “soft” variables (eg, morale, stress, burnout, loyalty, etc) to
the detriment of their organizations. Yet, “soft” variables are powerful lead
indicators of performance.
4. Managers are often oblivious to “systems delays”. Lack of awareness/attention to
delay undermines performance and inhibits system stability.
5. Organizations and managers often judge performance by short-term results.
Experience shows that expectation of short-term results is unrealistic and
misleading and can lead to counteracting outcomes as performance often declines
before it improves.
6. Organizations and managers tend to use too many performance measures (ie,
KPIs). Since "what gets measured gets done", excessive and misguided measures
can lead to poor results and unexpected consequences.
7. It is not enough to know what actions need to be done. Order and timing of
actions are as important as the actions themselves.

Counter-Intuitive Managerial Interventions in Complex Systems
The propositions outlined above collectively form the research questions posed in this
paper: “Why managerial interventions in complex organizations often produce
counterintuitive failures?” In this research, empirical evidence using realistic simulation
models of organizations (microworlds) provides supports and sheds light on the above
propositions. The results confirm findings from recent longitudinal case studies of
organizations by Collins (2001). Research subjects comprise MBA and graduate business
students and practicing managers. The paper deals with systems thinking theory and
complex decision-making and their implications for transforming managers and
organizations towards sustainable performance.
Key words: Complex Decision-Making, Dynamic Behavior, Change Management

Introduction
For every complex question there is a simple answer, and it is wrong.
(Business week 21 April 1980, p.25)
In the past three decades, much research has explored the complexity of decision-making
under the ‘bounded rationality’ of human mind. This includes studies by Simon (1957,
1979, 1987), Morecroft (1983, 1985), Senge (1990), and Sterman (1989, 2000). The latter
three have related this dilemma to systems thinking theories. According to Richmond
(1994), systems thinking is “the art and science of making reliable inferences about
behavior by developing an increasingly deep understanding of underlying structure”. By
understanding problem situations with a systems perspective, a more holistic
understanding can be achieved in terms of the causal relationship between decisions,
interventions, and their expected results. Under bounded rationality, it is not realistic to
expect that interventions will yield the expected (and only the expected) results. Further,
decisions made with good intentions do not always result in the favourable outcomes
anticipated by the decision maker. Managers often mistake common causes of problems
(variations due to systems) for causes attributable to workers/staff (special causes)
creating low morale and costly interventions (Deming, 1982).
Likewise, a substantial amount of research has been carried out in relation to the
dynamics of decision making with a systems thinking perspective. This includes “Limits
to Growth” (Meadows, 1972), “System Dynamics: Portraying Bounded Rationality”
(Morecroft, 1983), “Beyond the Limits” (Meadows, 1992), and the “Improvement
Paradox” (Keating et al., 1999). While these studies provide significant insight into the
formulation and outcomes of decisions, the empirical work in the area of decision
dynamics and interventions in complex systems remains elusive.

Research Objectives
The aim of this study is to address the seven propositions listed below: To our
knowledge there is no cohesive body of research that deals with these propositions.
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1. Dramatic change leads to dramatic (positive) results
2. The more change initiatives (interventions), the better the results
3. Managers often ignore “soft” variables (eg, morale, stress, burnout, loyalty,
etc)
4. Managers are often oblivious to “systems delays”
5. Organizations and managers often judge performance by short-term results
6. Organizations and managers tend to use too many performance measures
7. It is not enough to know what actions need to be done
These propositions arise from previous research, summarized in the following section
and as our own observations of participant’s behaviors in simulated learning
environments in executive education programs.
We employ empirical testing with informed participants using simulation
microworlds. Research subjects comprise MBA and other graduate business students,
practicing managers and in some cases final year high school students.
Through a deeper understanding of the dynamics of decision making the research seeks to
identify and derive “patterns of decision-making” which would assist in effective
formulation and implementation of policies and strategies.

Bounded Rationality
According to Simon (1957), “bounded rationality is a property of decision making that
reflects people’s cognitive limitations. Individuals faced with complex choices are unable
to make objectively rational decisions”. The reasons for this are as follows:
1. They cannot generate all the feasible alternative courses of action;
2. They cannot collect and process all the information that would permit them to
predict the consequences of choosing a given alternative; and
3. They cannot evaluate anticipated consequences accurately and select among them.
Morecroft (1983) carried out a study on the philosophy of human decision making
expounded by the Carnegie School.i “Underlying the work of the School is the powerful
notion that there are severe limitations on the information processing and computing
abilities of human decision makers. As a result, decision making can never achieve the
ideal of perfect (objective) rationality, but is destined to a lower level of intended
rationality.” (Morecroft, 1983)
Along with the above arguments related to bounded rationality, Morecroft (1982, 1985)
identifies six common practices that underlie the shortcomings of the human decision
making process. They are:
1. Factored (fragmented) decision making
Complex issues are divided up into pieces (e.g., disciplines, sections, departments,
etc) to facilitate decision-making, as “they cannot be handled by an individual”.

3

Counter-Intuitive Managerial Interventions in Complex Systems
2. Partial and certain information
Decision makers tend to use “only a small proportion of the information that might be
relevant to full consideration of a given situation”. They would also “avoid the use of
information that is high in uncertainty”. This tends to focus the decisions on problem
symptoms and locally optimum solutions.
3. Rules of thumb / Routine
This refers to situations where decision makers, under time pressure, resort to “quick
fixes” in order to rectify a situation as quickly as possible. Quick fixes often result in
“backfire” or unintended outcomes.
4. Goals and incentives
Focus on certain goals and incentives could compromise other areas and undermine
the performance of the larger system.
5. Authority and culture
Culture and tradition provide powerful predetermined frameworks for decision
makers (i.e. mindset, mental model). Through customary routines and commands,
prevailing values and traditions are transmitted to all and hence get reinforced and
further ingrained.
6. Basic cognitive processes
“People take time to collect and transmit information. They take still more time to
absorb information, process it, and arrive at a judgment. There are limits to the
amount of information they can manipulate and retain. These cognitive processes can
introduce delay, distortion, and bias into information channels.”
To deal with the above shortcomings, many authors have suggested ways to improve the
effectiveness of human decision-making. These include, among other tools, management
and computer frameworks (Gilberto, 1995, Cayer, 2001), computer simulation models
(Simon, 1987, Sterman, 1988), and the use of systems thinking in decision-making
(Senge, 1990, Maani, et al 2004).
Misperception of Feedback
A classic work in this area is Sterman’s research (1989) in relation to the “misperception
of feedback”. A simulation model, known as the “Beer Game”, was used with groups of
participants to investigate their interpretation of information feedback and the effects on
the interventions derived.
“The decision making task is straightforward: subjects seek to minimize total costs by
managing their inventories appropriately in the face of uncertain demand.” (Sterman,
1989) In such a “simple” environment, however, things did not always go as planned for
most participants, due to the rich simulated environment, which contains “multiple actors,
feedbacks, non-linearities, and time delays.” (Sterman, 1989) Similar to Morecroft’s and
Simon’s idea about factored decision making, “the interaction of individual decisions
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with the structure of the simulated firm produces aggregate dynamics which diverge
significantly and systematically from optimal behavior” (Sterman, 1989).
The findings of the study are summarised into the following points (Sterman, 1989):
-

Subjects failed to account for control actions, which had been initiated but not yet
had their effect.
Subjects were insensitive to feedbacks from their decisions to the environment.
The majority attributed the dynamics they experienced to external events, when in
fact these dynamics were internally generated by their own actions.
The subjects’ open-loop mental model, in which dynamics arise from exogenous
events, is hypothesized to hinder learning and retard evolution towards greater
efficiency.
The Improvement Paradox

Keating et al. (1999) carried out a study of the effectiveness of improvement programs.
The motivation for the study arose from the fact that “most attempts by companies to use
them have ended in failure” (Easton and Jarrell, 1998 in Keating et al., 1999) and that
even “successful improvement programs have sometimes led to declining business
performance, causing layoffs, low morale, and the collapse of commitment to continuous
improvement.” This dilemma was termed the “Improvement Paradox”.
The study was carried out on major companies to understand why improvement programs
often fail. The findings suggest that “the inability to manage an improvement program as
a dynamic process – one tightly coupled to other processes in the firm and to the firm’s
customers, suppliers, competitors and capital markets – is the main determinant of
program failure. Failure to account for feedback from these tightly coupled activities
leads to unanticipated, and often harmful, side effects that can cause the premature
collapse and abandonment of otherwise successful improvement programs.” The study,
however, does not suggest that improvement programs are ineffective in terms of
improving organizations. In fact, the authors point out that “firms with developed quality
programs significantly outperform their counterparts in profitability, share price and
return on assets.” The problem lies in the suitability of these programs and the style with
which they are implemented.
Good to Great
Jim Collins (2001) together with a research team studied 1,435 “good” companies’
performance over 40 years, and identified a mere 11 organizations who had successfully
transformed themselves from “good” to “great”. In this multi-year study Collins and his
research team scrutinized the improvement / change strategies of these companies and
identified unique styles of “change” that contributed to the success of the great
companies.
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From this study, Collins and his team have come up with several “myths” about change
management:
-

That effective change can be facilitated by Change Programs such as launch
events and cascading activities.
That change starts only when there's a crisis that persuades "unmotivated"
employees to accept the need for change.
That stock options, high salaries, and bonuses are incentives that grease the
wheels of change.
That the fear of being left behind, the fear of watching others win, and the fear of
presiding over monumental failure are drivers of change.
That you can buy your way to growth, so it figures that you can buy your way to
greatness.
That the breakthrough that you're looking for can be achieved by using
technology to leapfrog the competition.
That big change has to be wrenching, extreme, and painful.
All of these have proven to be wrong. None of the above “necessary” factors were
found in the 11 companies that have managed to transform from good to great.
Collins applies two analogies to illustrate how change happens.
The Egg (Transformative change is not visible):
Picture an egg, being hatched. It is sitting there, motionless, no action could be
seen. Then all of a sudden, the shell cracks and out pops a chick. Everyone is
surprised from the sudden change from an egg into a chick. In the egg’s
perspective, however, that moment of change is just “simply one more step in a
long chain of steps that had led up to that moment”. Even though it was seemingly
dormant, the life form inside has evolved, grown and developed, before the shell
cracked open. In organizations, changes are often identified in the wrong places.
If a company is focusing on achieving just the “shell cracking” moment, then it is
not likely to succeed.
The Flywheel (Slow but persistent action):
Imagine a big steel flywheel of 100 feet in width and 10 feet thick, weighing 25
tons, sitting at a standstill. You are responsible to get it up and spinning about the
axle. At the beginning, a tremendous amount of effort is required to start its
motion, but through consistent application of force, albeit small, the wheel starts
to reinforce its own motion through momentum. In organizations if the correct
“force” is applied, then the change and success will reinforce itself, without the
requirement of big efforts or dramatic interventions. In contrast, over-hyped
change programs often fail, since they lack accountability, they fail to achieve
credibility, and they have no authenticity. It's the opposite of the Flywheel Effect;
it's the Doom Loop.
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Leadership and Decision Making
More recently, Moss Kanter (2003) reports on several companies which have experienced
major declines in their fortunes, declines which have been successfully reversed by the
interventions of their new CEOs.
These companies, although from different industries and differing in size, experienced
similar patterns of decline in their business. Often decisions were made by various
functions or divisions (as in “factored decision making” ii) to employ quick fixes (as in
“rules of thumb”) to various problems in order to achieve short-term goals within tight
time limits (as in “goals and incentives”). For example, a common practice at Gillette was
to offer “discounts to retail customers at the end of a quarter in order to move products
and achieve sales targets, thus sacrificing margins and jeopardizing the next quarter’s
sales”.
The author has suggested that the use of common practices as rules of thumb (as in the
Gillette case) is very common in troubled companies. These short-run solutions usually
make the situation worse in the longer term creating a “Fixes that Fails” archetype. For
instance price cuts from discounts, although they would be effective in increasing sales,
would also reduce the funds available for marketing, which increases the organization’s
reliance on the promotional deals. Customers will also know that they can wait until
quarter’s end to get even better deals..
The resulting deterioration in morale and work culture can be termed “learned
helplessness”. People in the organization feel that there is little they can do to make a
difference in the company and therefore become passive. This in turn reinforces the
decline of the organization - a vicious cycle that could lead to ultimate downfall.

Research Methodology
In order to explore the complex dynamics of managerial decision making, an
experimental research approach using management flight simulators (MFS) has been
used in this study.
The use of simulation models in experimental research as an alternative to laboratory and
field experimentation has become common (see for example Bhuiyan, 2004; Thompson,
2004). In such experiments, the subjects participate as decision makers in simulated
environments where “manipulation [of independent variables] and control are possible
… [and] the course of activities is at least partly governed by the participants’ reactions to
the various stimuli as they interact among themselves.” (Sekaran, 2000)

Experimentation Models
The experimentation models used in this research are two computer simulations: Service
Quality Microworld (developed by MIT System Dynamics Group), and the Brand
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Management Microworld (developed by Strategy Dynamics Ltd.). These microworlds
have been used by the first author in executive courses for several years.
These models, while representing different business situations, employ similar user
interface and decision making mechanism. However, the underlying business situations
and the nature of the decisions to be made by the participants are significantly different.
Service Quality Microworld (SQM)
The Service Quality Microworld simulates the operations of a generic service company.
The simulation starts at a “steady state” where “output variables” such as incoming
orders, orders completed, work backlog, rework, hiring, personnel turnover, time pressure
(employee), monthly profit, and monthly expenses are held at a constant rate. Appendix
A shows the partial Causal Loop Diagram showing the key dynamics in the model.
During the experiments, participants can manipulate the values of three “input variables”
(along the course of 60 months) in order to achieve certain goals, such as maximizing
cumulative profits, minimizing rework, or maximizing production. The decision variables
are monthly “Net Hiring”, “Production Goal”, and “Quality Goal”. By intervening any/all
of these three input variables, various output variables will be affected through complex
and dynamic relationships among them. The simulator generates a number of KPIs in the
forms of graphs and reports.
Brand Management Microworld (BMW)
The Brand Management Microworld simulates a business organization at the start up,
introducing a new brand of drinks in an established market. The participants are given a
“launch budget” (£20 million by default) at the beginning which they may utilize
throughout the course of the product’s launch (12 years). Output variables include
consumer awareness of the brand, sales, stores stocking the brand, advertising campaign
reach, monthly profits. Since the model represents an organization at the start up, unlike
SQM, the model does not begin at the steady state. Appendix B shows a partial causal
loop diagram for the BMW model.
During the simulation, participants can manipulate the values of three “input variables”
(along the course of 12 years (144 months) in order to achieve certain goals, such as
maximizing profits, maximizing sales, maximizing the number of stores stocking the
brand. These input variables are “Wholesale Price”, “Advertising per Month”, and “Size
of Sales Force”. By changing any/all of these three input variables, various output
variables will be affected through the complex and dynamic relationships among them. A
large selection of KPIs is also available in the forms of graphs, tables, and reports.
Decision Variables
Table 1 summarizes the decision variables of the two microworlds.
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Table 1- Comparison of Decision Variables in Two Microworlds
Service Quality Microworld
Input Variable
Type
Production Goal
Target
Quality Goal

Target

Net Hiring

Flow

Brand Management Microworld
Input Variable
Type
Wholesale Price
User Defined
Value
Advertising
User Defined
Spending / month Value
Sales Force Size
Stock

The two “target” variables in SQM allow users to set goals for these variables. However,
the “actual” performance of these variables does not often match their targets, as can be
seen in the examples shown below. As shown in Figure 1, the actual Production and
Quality are consistently below their corresponding goals. This discrepancy is a
consequence of the endogenous decision polices of the subjects and their interactions
with model variable. In these examples, this discrepancy is generated by an undercapacity of available HR leading to high pressure for the employees, with further
attritions exacerbating the staff shortage (a reinforcing vicious cycle).
1.2
1
0.8
Production Goal

0.6

Orders Completed

0.4
0.2
0
1

4

7 10 13 16 19 22 25 28 31 34 37 40 43 46 49 52 55 58 61

3
2.5
2
Quality Goal

1.5

Actual Quality

1
0.5
0
1

4

7 10 13 16 19 22 25 28 31 34 37 40 43 46 49 52 55 58 61

Figure 1 - Sample output from SQM Microworld
In contrast, the “user defined” variables in BMW, are the actual values defined by the
participants. That is, the values for “Wholesale Price” and “Advertising Spending /
Month” are set by the participants and directly impact the model.
Likewise, the workforce variables for both models (“Net Hiring” for SQM and “Sales
Force Size” for BMW) while related to human resources, are of different nature and have
different meanings. The “employees” in SQM directly influence production level and
quality whereas the “Sales Force” in BMW is responsible for persuading stores to stock
their brand of drinks, which influences sales indirectly. Further, “Net Hiring” is a “flow”

9

Counter-Intuitive Managerial Interventions in Complex Systems
variable which affects the rate of change in personnel level, whereas “Sales Force Size” is
a “stock” variable which represents the level of employees.
The above difference in structure and the decisions variables of these Microworlds will
enhance the generalizability of the findings of this study.

The Experiments
The data represents 223 experiments (118 for SQM and 105 for BMW). Subjects
comprise undergraduate, graduate, MBA and executive students as well as some final
year high school students. Each participant had worked on either one of the simulation
models (not both). Each experiment involved two sets of exercises (see Appendix C for
details).
In the experiment sessions, the participants were required to perform certain tasks to
achieve the stated goals using the respective Microworlds. The subjects worked
individually during the experiments with no breaks so no information exchange and
“interaction effects” were expected to occur. Data were collected on:
-

Demographical information about the participants;
Strategies devised by participants for carrying out the task(s) and/or achieving the
goal(s) in the simulation model;
Actual decision making carried out in the experiment on the simulation model;
Outcomes and results on the simulation model; and
Participants’ interpretation and comments relating to the decision making and
outcomes/results.

The above include both quantitative and qualitative data, which allows a triangulated
perspective of the research questions.
Measurement Variables
Following the experiments, the strategies of the participants were examined by
scrutinizing the graphic outputs of their KPIs, the three input variables, and other
measures computed in the simulation.
For comparison purpose, the values of all decision variables used during the simulation,
and were recorded by the subjects themselves, were converted into indices (with a base
value of 1 for the initial default value). For example, the Magnitude variable is calculated
as the average change in the index during the simulated period. Hence, the larger the
index, the larger the degree of intervention made by the subject in the system.
Furthermore, the outcome patterns of each experiment were compared against the
original strategy developed by the participants to examine whether:
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1. They had adhered to their original strategy throughout the experiment; and
2. To what extend the simulation results were consistent with their anticipated
outcomes.
Any discrepancies from the original strategy and their expectation were noted and studied
closely to find out more about the mental model of the participant, and how the
information ‘feedback’ influenced the participants’ decisions during the course of the
simulation.

The Findings
Magnitude and Frequency of Change
To start with, a cursory examination of the experiment results revealed some consistent
and compelling patterns of causal relationships. In particular, strong and consistent
patterns was observed between the dependent variable (Cumulative Profit) and the
frequency of decisions/interventions; the extent of change (the “Magnitude” variable),
and the number of decision variables used in the interventions (“#Variables”).
In order to test these observations statistically, two multiple regression models (for SQM
and for BMW respectively) using Magnitude, Frequency, and #Variables as independent
variables against Cumulative Profit as dependent variable were run. The multiple
regression results are summarized in Table 2.
Table 2 – Multiple Regression Results
Service Quality Microworld
n

R2

118 0.20

F

Sig. F

Variable

Coefficient

t-stat

9.791

0.0000

Intercept
Magnitude
Frequency
#Variables

-661,780
-73,457,756
-240,648
6110409.463

-0.19
-3.11
-3.33
4.00

pvalue
0.849
0.002
0.001
0.000

Brand Management Microworldiii
n
R2
105 0.36

F
Sig. F Variable
19.097 0.0000 Intercept
Magnitude
Frequency
#Variables
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Coefficient
-17,431
8,343
-411
7,756

t-stat
-4.69
4.13
-3.48
5.23

p-value
0.000
0.000
0.000
0.000
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The regression results confirmed the above observations as the models as well as the
three independent variables are statistically significant with high levels of confidence. It
must be noted that, in the above experiments, variations in performance are primarily due
to the interaction dynamics between the input variables and endogenous model variables
and do not arise from stochastic effects in the model. iv
In general, the above results refute both research propositions 1 and 2 - arising from the
conventional wisdom and managerial truism. For Proposition 1, the results indicate that
frequent interventions strongly correlate with inferior outcomes. As for the second
Proposition, even though the results are statistically significant, curiously, the
“Magnitude” variable appears to work in opposite directions for the two microworlds.
That is, while the “direction” of the Magnitude coefficient is negative for the SQM
experiments, it is positive for the BMW microworlds. That is in the case of SQM, the
results show that the greater the magnitudes of changes, the worse the result, while for the
Brand Management Microworld, the greater magnitudes of interventions were in fact
beneficial to the outcome.
The above finding is both surprising and illuminating and provides further insights. In
order to explain this ‘contradiction’, one needs to better understand the different nature of
these microworlds. For instance, the Service Quality Microworld simulates a company
operating at a steady state, whereas, the Brand Management Microworld is based on a
newly start up business. Viewing these dynamics in light of Collins (2001) “Flywheel”
analogy, the steady state model (SQM) is a “self-propelling” flywheel at the start, while
the newly established organization is a flywheel at stand still, which requires a significant
amount of effort to kick start. Thus, in the BMW case, initially, much greater
effort/intervention is required to “fill” the advertising pipeline, raise public awareness,
and stock the stores in order to make sales happen. Once this happens, the system can be
sustained with far less effort/interventions. This is further evident in the intercept of the
BMW regression where the negative sign indicates lack of intervention leads to a small
loss. However, as Collins observes, in order to start up the flywheel, effort should be
applied “gradually [and] consistently”, rather than using some “over hyped” changes that
“lack accountability, fail to achieve credibility, and have no authenticity”.
Counter to the BMW’s aggregate results shown in Table 2, in a number of experiments
dramatic change did result in great failures. In these cases, though large changes would
have been appropriate, the subjects utilized ‘wrong’ levers (variables) for intervention –
hence the choice of the decision variables does matter. Further statistical analysis using
ANOVA as well as detailed examination of individual simulation experiments confirms
that the choice of decision variables does indeed make a difference in the outcomes of
interventions.
In summary, the above results present counterintuitive insights and lend support for the
following observations.
1) High frequency of change (Frequency) could have negative impact on the
outcomes of intervention strategies.
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2) Dramatic (over-hyped) change/intervention (Magnitude) does not necessarily lead
to positive results and, in fact, it could be counterproductive.
The Awareness of “Soft” Variables in Performance Measure
Scrutinizing participants’ strategies and reflections before and after the game play,
reveals remarkable patterns in relation to the awareness of “soft” variables in decision
making in complex systems.
“Soft” variables are defined (Maani et al., 2000) as the “subtle, ‘invisible’, and powerful
factors” that influence the behaviour and performance of people and organisations alike.
They include such things as morale, burnout, commitment, loyalty, confidence, and care
for customers and learning capacity, and can be regarded as the measures of the internal
health and vitality of an organisation.
Among the vast number of variables at play in the two simulators, there exists only one
specific variable that can be used as proxy for a soft variable, namely, “time pressure” in
SQM. According to the structure of the model, time pressure plays an important role in
the behaviour of the system. It is directly related to all three of the decision variables. Net
hiring directly affects the capacity of the company, and thus, the workload of the workers.
Production goal changes directly affect the work pressure, and so does the quality goal.
In the SQM model, time pressure is quantified as a numerical value for the purpose of
simulation, and thus, cannot be considered entirely as a soft variable. Nevertheless, this
applies to all variables found in computer simulations.
Even though the time pressure variable is presented in the SQM model as a quantitative
value, the nature of this variable remains qualitative. That is, it is safe to assume that in
most participants’ mental models, the nature of time pressure is qualitative, as is reflected
in their strategies and reflections.
The analysis for the awareness of soft variables was carried out by observing the
participants’ strategies and reflections for each experiment. Participants who did/did not
acknowledged the use of time pressure as an indicator of performance, and whether they
used it as a proactive or reactive measure was recorded.
The coding scheme and outcomes are summarized in the following diagram:
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Strategies & Reflections

a.

c.

e.

The use of soft
variable
mentioned

Soft variable
acknowledged
in Strategy

24 d.
(20%)

Proactively acted
according to soft
variable

4
(3%)

b.

59
(50%)

Soft variable not
acknowledged in
Strategy

f.

118
(100%)

The use of soft
variable not
mentioned

59
(50%)

35
(30%)

Reactively acted
according to soft
variable

2
(2%)

g.

Bare
acknowledgement
of soft variable

53
(45%)

As the above diagram shows, in a total of 118 SQM experiments, 50% of the subjects
indicated an acknowledgement of the variable “time pressure” (i.e. by mentioning its
effect, quoting its value, and/or trying to influence it during the simulation). Twenty
percent of the sample did acknowledged time pressure in their strategies, while the other
30% only stated its usage in their reflections.
Overall, in all the experiments, only a mere 3% proactively managed time pressure as a
critical performance measure (that the maintenance of low time pressure was stated in
their strategy, and efforts were exerted towards this goal during the game play). Another
2% of all participants reactively managed it (they discovered the criticality of this
variable during the simulation, usually as a result of their own poor performance during
the game play, and therefore, tried to rectify the situation by easing off time pressure).
Only 45% of the responses barely mentioned the existence of time pressure - quoted its
value, or commented that time pressure had an effect on performance, without showing
any evidence of effort towards maintaining it.
Acknowledgement of Systems Delays in Complex Environments
Systems delays are embedded in both the SQM and BMW models (refer to the appendix).
Each of them is unique and is related to different variables within the system. For
instance, in the SQM model, all three decision variables, net hiring, production goal, and
quality goal have an immediate impact upon total personnel (capacity), actual production,
and actual quality, respectively, as well as on time pressure. These impacts, however, are
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not always proportional to the magnitude of the intervention. That is, the changes in the
target variables unfold over a period of time, instead of being instantaneously noticeable.
In the SQM model, there are two variables with an explicit delay in their relationship Net hiring and Personnel mix. Any newly hired worker will only be half productive that
an experienced worker, until they have worked in the organisation for a period of 2 years.
In the BMW model, delays are embedded with the application of the three decision
variables, wholesale price, advertising spending, and sales force size. Wholesale price has
an immediate, full scale impact on retail price, which in turn impacts the number of active
customers at a non-linear rate. Advertising spending and sales force size have non-linear
impacts upon consumer awareness and number of new/lost stores respectively. In this
case, the effects of interventions in these three variables will have an inherent delay on
the target variables, unlike the SQM case where the impact is incremental (except for the
net hiring’s effect on personnel expertise).
The awareness of such delays by the participants are observed and coded from the
strategies and reflections in their experiments (118 experiments from SQM and 105
experiments from BMW). The coding scheme and findings are presented in the following
diagrams:
Service Quality Microworld
Strategies & Reflections

a.

c.

e.

Delays
acknowledged
in Strategy

Delays
mentioned

51 d.
(43%)

Proactively acted
with systems
delays in mind

5
(4%)

b.

60
(51%)

Delays not
acknowledged in
Strategy

f.

Delays not
mentioned

58
(49%)

9
(8%)

Reactively acted
with systems
delays in mind
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118
(100%)

6
(5%)

g.

Bare
acknowledgement
system delays

49
(42%)
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Brand Management Microworld
Strategies & Reflections

a.

c.

e.

Delays
acknowledged
in Strategy

Delays
mentioned

43 d.
(41%)

Proactively acted
with systems
delays in mind

4
(4%)

b.

46
(44%)

Delays not
acknowledged in
Strategy

f.

105
(100%)

Delays not
mentioned

59
(56%)

3
(3%)

Reactively acted
with systems
delays in mind

0
(0%)

g.

Bare
acknowledgement
system delays

42
(40%)

As summarized below, across the two different models, the awareness of systems delays
is relatively consistent.
Acknowledgement
of
delays
Acknowledgement
of
delays in strategy
Proactively acted with
systems delays in mind
Reactively acted with
systems delays in mind

SQM
51%

BMW
44%

43%

41%

4%

4%

5%

0%

About half of the experiments for both models have shown that the participants are aware
of systems delays. The majority of this group have anticipated this before the start of the
simulation by noting possible delays that they are going to encounter in the course of
their strategies. However, even though half of the experiments have shown awareness of
delays, only a very small proportion (4% of the entire sample) have shown proactive
actions with consideration of the delays - for example, hiring more workers early on to
off set the delay required for them to become experienced, while keeping quality and
production goals at a lower level to ease off the time pressure. In SQM experiments only
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5% have shown effective learning from the game play, by noticing the effects of delays
and, therefore, reactively adjusted their strategies with consideration of systems delays.
The Use of Performance Measures
The key variables available in each model for use as performance measure are listed in
the table below. Any of these variables that were mentioned by the participants in their
strategies and/or reflections for tracking their performance are considered as a
performance measure in this analysis.
SQM
Profits
Rework
Time pressure
Work backlog
Actual production
Personnel turnover
Actual quality
Personnel expertise
Total personnel
Total costs
Market attractiveness
Waiting time

BMW
Profits
Number of aware consumers
Number of active consumers
Costs
Sales
New stores approached
Number of stores lost
Number of stores
Brand image
Market share
Advertising campaign reach

For the purpose of the analysis, the number of performance measures used by the subjects
in each experiment was recorded. A regression model was used l to statistically test the
relationship between the number of variables used for performance measure as the
independent variable and the Cumulative Profit as the dependent variable. The outputs of
these models are presented in the following tables:
Service Quality Microworld
n

R2

F

Sig. F

Variable

118

0.00

0.00

0.9957

Intercept
3,140,564
Number
of 5,089
Performance
Measures

Coefficient

t-stat
0.78
0.01

pvalue
0.437
0.9957

Brand Management Microworldv
n
105

R2
0.05

F
5.986

Sig. F
0.0161

Variable
Coefficient
Intercept
6,363
Number
of -3,311
Performance
Measures
17

t-stat
1.72
-2.45

p-value
0.0889
0.0161
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As can be seen while the BMW model indicates statistical significance (i.e. the presence
of correlation) the results for the SQM model are not statistically significant.
The lack of consistency in these findings betrays conclusive statement for the effect
number of performance indicators used on performance. It is however plausible that the
number of performance measures may have a material effect on performance but that it
cannot be used as a dependable predictor for performance.
Order and Timing of Change
The notion of the sequence and timing of change was suggested by Keating et al., (1999),
in improvement projects (paradox) where the authors assert that in order to facilitate
sustainable improvements, a build up of capacity before the direct improvement initiative
is necessary. For example, before increasing the production target, an increase of the
production capacity needs to be carried out, otherwise the performance in the long run
will be jeopardised by increased pressure due to overwork associated with improvement
initiative.
In the SQM environment, the net hiring decision directly influences the production
capacity, and in the BMW environment, advertising spending directly influences the pool
of aware consumers, which in turn, can facilitate sales. Based on these characteristics, it
is reasonable to assume that superior performance in cumulative profits will result from
an increase in capacity as an initial change. That is, an initial increase in net hiring in
SQM or an initial increase in advertising spending in BMW.
A t-test was used to test this hypothesis for each models. The outputs are summarised
below:
SQM Microworld t-test

Mean
Variance
Observations
Pooled Variance
Hypothesized
Difference
df
t Stat
P(T<=t) one-tail

Increased Net Hiring as Other Interventions
Initial Change
Initial Change
-2,194,773
-16,961,721
3.34776E+14
2.62142E+14
45
13
3.19212E+14
Mean
0
56
2.625
0.0056
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BMW Microworld t-test

Mean
Variance
Observations
Pooled Variance
Hypothesized
Difference
df
t Stat
P(T<=t) one-tail

Increased Ad Spending as Other Interventions
Initial Change
Initial Change
25,584
10,689
335,809,360
149,862,272
41
12
295,703,125

as

Mean
0
51
2.639
0.0055

The above tests indicate that in both models, capacity building decisions which showed
an increase in net hiring (for SQM) or advertising spending (for BMW) were significantly
better than other decision sequences. In other words, sequence and timing of
decisions/actions do matter. This finding concurs with the findings in other studies such
as the improvement paradox (Keating et al., 1999).
These findings, while statistically significant and compelling are being scrutinized for
individual patterns and outlying behaviors. Further, real life cases are utilized to further
validate the results.

Conclusions
This research addresses seven pitfalls in managerial decision making in complex systems.
To our knowledge there is no cohesive body of literature that deals with these questions.
Yet, practice, observations and anecdotal evidence point to endemic and habitual patterns
of decision making with costly consequences for individuals and organizations. These
decision pitfalls are summarized below.
•

Managers tend to over-intervene. This is manifested in frequency and magnitude of
their decisions. This ‘over-intervention’ behavior is caused and amplified by a lack of
systemic thinking and misperception of dynamics of change. In day to day work,
these behaviors are referred to variously as micro management, over reaction,
tampering, etc.

•

Managers and decision makers commonly ignore soft variables to the detriment of the
staff and their organizations. Yet, soft indicators are powerful lead indicators of
individual and organizational performance.

•

Managers are often oblivious to “systems delays”. Lack of awareness/attention to
delay undermines performance and inhibits system stability.
19
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•

Organizations and managers tend to use too many performance measures (i.e., KPIs).
Since the choice and number of KPIs impacts performance, excessive and
inappropriate performance measures can lead to poor results and unintended
consequences. In our experiments, this proposition was only statistically supported in
the case of the BMW model. Our research continues to shed further light on this
proposition.

•

Managers generally focus on actions. Our research shows that sequence and timing of
actions could be as important as the actions themselves.

•

Managers (and organizations) often judge performance by short-term results. As
performance often declines before it improves, expectation of short-term results is
unrealistic and misleading and can lead to counteracting outcomes. This proposition
is yet to be analyzed in light of the research experiments.

This research addresses seven propositions in relation to common pitfalls in managerial
decision making. While the findings have shed new light on these propositions, the
conclusions are far from final. Research is going on in this area.
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APPENDIX A
Partial Causal Loop Diagram involving the input variables for SQM
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APPENDIX B
Partial Causal Loop for BMW Microworld
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APPENDIX C
RESEARCH EXPERIMENTS
During the experiment sessions, the participants were required to achieve the stated goal
of maximizing cumulative profits over the simulated period (5 years for Service Quality
Microworld, and 12 years for Brand Management Microworld). This was to be
accomplished by implementing various interventions with the three input variables
(discussed under Decision Variables).
There were two separate exercises involved in each experiment session:
Exercise One: Participants were asked to achieve the goal by intervening with any one of
the three variables over the simulated period. That is, the participants could only choose
ONE VARIABLE to intervene in the model.
Exercise Two: Participants were asked to achieve the goal by using any combination of
up to THREE VARIABLES over the simulated period. That is, the participants could
intervene in the model using 1, 2 or 3 decision variables.
In both exercises, participants were asked to develop a strategy before starting the
simulation using the Learning Cycle: “Conceptualize – Experiment – Reflect” (Maani et
al., 2000) in developing their decisions and interventions.The subjects were asked to
record their strategies on the worksheets provided, along with a detailed log of their
decisions, actions and results. Further, they were asked to predict the likely behaviour
pattern of their chosen KPIs over the course of the simulation. Subjects were monitored
inconspicuously during the session.
Once the planning step was completed, the participants were asked to record a schedule
of their interventions on a time line. That is, when and how much change in the chosen
input variables they were planning to implement.
At the end of the simulation run, they were required to record the stated outcome of the
experiment (i.e., the cumulative profits at the end of the simulation), and comment on the
result as well as the process. This information was also recorded on the worksheet.
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Endnotes
i A school of thought named in recognition of Carnegie-Mellon University, where much pioneering work
on human decision making was done in the 1950s and 1960s by such well-known figures as Simon, Cyert,
March and Williamson
ii Refer to the modes of decision making in the Bounded Rationality section
iii

The simulated period of the results from the Brand Management Microworld has been restricted to 63
months, rather than the full 144 months. This is due to the fact that many of the participants have run out of
the initial launch budget of £20 million soon after period 63 (which resulted in the termination of the
simulation). This has created an inconsistency in the Frequency and Magnitude measures. Therefore, the
simulation outputs from all participants’ results after period 63 are truncated. The Frequency, Magnitude,
and Cumulated Profits are taken at period 63. Note that this does not affect the #Variables variable.

iv

The reported results are based on nil market feedback and zero noise options of the SQM model.
Therefore there are no stochastic influences in these experiments. The SQM Microworld, however, allows
random influences through the market feedback (a measure of input growth) and noise variable (“a measure
of the amplitude of the random effect over customer orders”) as well as seven growth scenarios (SQM
Manual, 1994, p.7).
v
The simulated period of the results from the Brand Management Microworld has been restricted to 63
months, rather than the full 144 months. This is due to the fact that many of the participants have run out of
the initial launch budget of £20 million soon after period 63 (which resulted in the termination of the
simulation). This has created an inconsistency in the Frequency and Magnitude measures. Therefore, the
simulation outputs from all participants’ results after period 63 are truncated. The Frequency, Magnitude,
and Cumulated Profits are taken at period 63. Note that this does not affect the #Variables variable.
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Abstract
The concept of entropy has been widely applied in various disciplines, but often with
different definitions of the term. The concept of entropy, conceived generically as a
measure of system disorder, has a certain quality that begs for generalization across
various types of systems. Entropy was originated to describe a very specific aspect of
thermodynamic systems, was later extended to a probabilistic formulation, and still later
to interpretations in terms of information theory. The most recent applications of entropy
are in Social Entropy Theory and Macro Accounting Theory. This paper follows an
earlier paper by Swanson, Bailey, and Miller in emphasizing the role of moneyinformation markers in the recurring organization and disorganization of social systems.
However, the present paper provides logic statements, mathematical or otherwise, linking
the various entropy-related measures. The chief goal of this paper is to identify
similarities and dissimilarities among the entropy-related concepts that concern different
types of systems. Swanson’s Macro Accounting Theory and Bailey’s Social Entropy
Theory are integrated into Miller’s Living Systems Theory to produce a synthesis of
entropy-related concepts.
Keywords: entropy, social entropy, money, living systems, accounting principles

Introduction
Entropy, as a measure of system dissipation or disorganization, has intrigued researchers
for more than a century. From the moment Clausius (1850) introduced the concept of
thermodynamic entropy, the general idea underlying the concept has begged for universal
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application (Bailey, 2001a; Corning and Kline, 1998). Entropy has been widely applied
in a large number of fields, including sociology (Bailey, 1990, 1994), art (Arnheim
1971), economics ( Georgescu-Roegen, 1971), and many others (see Bailey, 1990, 1994;
Corning and Kline, 1998). The term entropy catches attention. Clausius introduced the
term and defined it as a very specific thermodynamic quantity. But the intrigue of the
word and the thousands of similar possible quantities in other types of systems propelled
efforts to define and measure entropy in even broader parameters.
The general idea underlying the concept of entropy, however, can and should be
generalized to other types of systems. But because the term entropy evokes such intrigue,
it might be wise to use it with modifiers to identify a series of measures relating to the
general idea underlying entropy (system disorganization). Whether or not we
linguistically connect them, we should identify such related measures and estimates, and
investigate their similarities and differences in anticipation of discovering useful insights
that apply generally to all systems composed of matter-energy in space-time.
Swanson, Bailey, and Miller (1997) discuss a progression of entropy-related measures in
systems ranging from physical through biological to social, with emphasis on the social
systems. This progression is discussed in the context of Living Systems Theory (LST) as
developed by Miller (1978), and integrates that theory with Social Entropy Theory (SET)
as developed by Bailey (1990, 1994), and Macro Accounting Theory (MAT) as
developed by Swanson (1993). This integration is important for at least two reasons.
The first reason is that the domains of the theories being integrated are contained
progressively each in the other. The very broad domain of LST concerns all living
systems existing in space-time and thus contains the domain of the more narrowly
focused SET, which in turn contains the domain of MAT (which concerns economic
systems of social systems).
Such progressions are necessary if general systems theories are to be applied effectively
to finding solutions to major human problems. The second reason is that the progression
leads to the identification of useful social system entropy-related measures and to a
specific widely used accounting process that measures a certain kind of social
organization-disorganization continuum from which entropy-related measures may be
derived. This paper extends the discussion of Swanson, Bailey, and Miller (1997) by
viewing the same progression of entropy-related measures from an accounting
perspective. Viewing the progression from the perspective of the accounting algorithm
provides at least a method and perhaps a methodology by which the various measures
may be related.
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Living Systems Theory
Living Systems Theory (LST) was developed by Miller (1978). It is a comprehensive
approach encompassing the analysis of a hierarchy of living systems, with a number of
critical subsystems discussed at each hierarchical level. The approach originally studied
seven hierarchical levels, but was subsequently expanded to eight levels with the addition
of the community level (Miller and Miller, 1992). The eight levels are: the cell, organ,
organism (individual), group, organization, community, society, and supranational
system. Miller (1978) originally studied 19 critical subsystems, but this number was
expanded to 20 subsystems with the addition of the timer subsystem (Miller and Miller,
1992). Two of the critical subsystems process both matter-energy and information.
These are the reproducer and the boundary. Eight subsystems process matter-energy
only. These are: the ingestor, distributor, converter, producer, matter-energy storage
subsystem, extruder, motor, and supporter. The remaining 10 critical subsystems process
information only. These are: the input transducer, internal transducer, channel and net,
decoder, associator, memory, decider, encoder, output transducer, and timer.
Miller analyzed all 20 subsystems for all eight levels. While the subsystems have the
same name at each level, Miller insisted that his framework was not reductionist, because
emergent properties can be identified for each subsystem at each higher level. In general,
there is a one-level drop-back in Miller’s approach, meaning that the subsystems at a
given level are the systems at the next lower level. That is, a given system at the
organizational level can be analyzed in terms of its 20 subsystems on the group level,
while a given system on the group level can in turn be analyzed in terms of its 20
subsystems on the organism (individual) level. Notice that while, strictly speaking, the
20 critical subsystems only apply to living systems, in reality many of them can also be
used to analyze nonliving systems such as an automobile engine.
The comprehensive nature of Miller’s approach makes it invaluable in multiple ways as a
tool for the analysis of systems. One task of systems researchers is to identify empirical
examples of all 160 cells formed by the matrix consisting of the eight levels times the 20
subsystems. Another task specified by Miller is to develop hypotheses, both within a
level, and also across levels (so called cross-level hypotheses). Living Systems Theory is
also useful as a framework for the comparative analysis of narrower approaches such as
Social Entropy Theory and Macro Accounting Theory.

Physical Entropy
The concept of entropy allows us to identify the transfer relationship between two
prescribed qualities of energy as unidirectional from “available for work” to “spent.”
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And, perhaps more importantly, it introduces entropy into closed systems as an abstract
quantity—a derived measure—that has a reciprocal and equal relationship to the
decreasing available energy. The concept does not simply equate entropy to spent
energy, but rather to energy that has been transformed to produce work. The concept
implies purposeful action. Energy is transformed from one quality (available for work) to
another (transformed) in pursuit of a specific purpose (work).
We will identify the original thermodynamic concept of entropy as Clausius entropy, as
shown in equation (1):
dS = -dQ/T

(1)

where S = entropy, Q = heat, and T = temperature of the isolated system. Notice that this
is the formal statement of the Second Law of Thermodynamics. Also note that entropy
and heat are not represented in this equation, only change in entropy and change in heat.
Note still further that this can be viewed as a theoretical or heuristic, as opposed to an
empirical, statement. In a true isolated system, dQ would be zero, so (1) would only
indicate that entropy change was some positive number, and this is not very helpful
empirically. Theoretical physics also considers reversible processes, as in the case where
energy flows back and forth across systems boundaries. The equation for reversible
processes as shown in equation (2) is:
dS = dQ/T

(2)

While often quoted, equation (2) is not found empirically, as all empirical
thermodynamic systems are irreversible (unidirectional), meaning that heat can flow only
from hotter to colder bodies, and not vice versa.
Entropy can be related to the important concept of work by equations (3), (4), and (5).
F = ma

(3)

W = Fd

(4)

W = Q1 – Q2

(5)

Where F = force, m = mass, a = acceleration, W = work, d = distance, and Q = the
amount of heat processed by the system in the Carnot cycle, with Q1 being heat absorbed
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in Step 1, and Q2 being the heat processed in Step 2. In order for work to be done, some
form of energy must first be available, and then must be expended during the process of
doing work. This can be heat energy (Q) as in equation (5), or some other energy form
cable of providing a force which moves a mass a certain distance with a certain
acceleration (equations 3 and 4).
Work is an extremely important concept in both classical mechanics in physics, and also
in social science disciplines such as sociology, organizational analysis, business, and
economics (see Bailey, 1990, 1994). However, meaningful work in social science terms
can be quite different than the mere mechanical work in physical terms. For example, if I
ask you to move a pile of stones from point A to point B, then physical work is done
according equation (4). If I subsequently ask you to return the stones to their original
positions with the same acceleration, then the amount of physical work is doubled,
according to equation (3). However, sociologically, if the first movement of stones
facilitated the construction of a wall (socially meaningful work), the act of returning the
stones to their original positions (away from the construction site) undid the useful work.
Now the stones are all where they were before, and they cannot be used in construction,
and so no sociological work has been done (although energy has been expended, and
physical work has been done).
The concepts of work and entropy are clearly related through the concept of energy.
Energy is only available for work when entropy is low. As work is done, and energy is
progressively expended, entropy rises, reaching its maximum when no energy (either in
the form of heat or some other energy form) remains available for doing work at that
location.

Statistical Entropy
After thermodynamics, the next influential theoretical development in physics involving
entropy was statistical mechanics, culminating in the famous Boltzmann equation
S = k ln w

(6)

Where S = entropy, K = Boltzmann’s constant, and w = the probability that the system
will exist in the state it is in relative to all possible states it could be in (Bailey, 1990, 55).
Statistical formulations of entropy began to appear in sociology in the 1960s, most of
them based on Shannon’s H measure (Shannon and Weaver, 1949). Shannon’s H is
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H = - Σ pi ln pi

(7)

Shannon’s H is widely known as a measure of information. In reality, though, it is not a
direct measure of information, and at best measures information indirectly, or inversely.
In fact, H is a direct measure of entropy (or it can also be considered a direct measure of
disorder or uncertainty). The H measure is inversely related to information or order, just
as entropy (S) in physics is only inversely related to energy. As H increases, information
decreases. Thus, H can be viewed as a direct measure of entropy, but only measures
information indirectly (Bailey, 1990). That is, H is an entropy measure, but also
measures the loss of information (as entropy increases, information is lost).

Social Entropy
Social Entropy Theory (SET) applies the related concepts of entropy, energy, work, and
information to the study of society. Social organizations range from rudimentary dyads
to huge bureaucracies and multinational corporations. All of them are open systems, as
they exchange both matter-energy and information across social boundaries with their
external environments. But even though social systems are open rather than isolated
systems, nevertheless in all social applications, these basic variables have the same
general relationship signs (although not necessarily the same units or same constants) as
they do in their applications in thermodynamics, mechanics, statistical mechanics, and
information theory. That is, in all cases, as work is done, energy is expended, as energy
is expended, entropy increases, and as information is expended, entropy increases. In
order to have the potential for work, a social organization must be low in entropy. This
means that it can be high in energy and information, enabling it to do the work necessary
on a daily basis to keep the organization functioning smoothly.
As a simple analogy, the task of constructing a social system from scratch is very similar
to the task of constructing a physical structure, such as a stone wall or a house. Assume
that the same persons wish to construct both a stone wall and a farmer’s economic
association. Assume that stones are scattered across the farmer’s field, with some lying
near the proposed fence site, and some being farther away. If the farmer selects rocks of
the same size (m) for the new fence, and moves them with the same degree of
acceleration (a), the work done in constructing the stone wall is given by equation (4),
with F as a constant.
The same equation can be applied to the organizational meeting of the farmer’s economic
association. Assuming farmers are the same physical size (m) and travel to the meeting
with the same acceleration (a), then the work done in assembling them for the meeting is
also given in equation (4) with F as a constant, when d is the distance each farmer travels
to the meeting. As the stones are transformed to the fence site, additional work must be
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done to lift them vertically into place, and arrange them in a non-equilibrium (low
entropy, or even “far from equilibrium”) position in the wall. Similarly, after the farmers
all arrive at the meeting hall, additional work must be done to write the charter and bylaws for the organization. Still more work must be done to arrange the officers in the
meeting hall according to the by-laws (with the president presiding and standing at the
front podium, board members seated at the head table, and voting members seated in the
middle of the hall).
Again, equation (4) can be used to calculate the amount of work done. However, in the
case of the farmer’s association, we need to calculate the variable of vertical social
distance (class hierarchy) to describe the social differences among the officers. This can
be represented on paper in a diagram (organizational chart), and can be symbolized
physically by measuring where the offices are seated in relation to each other and to nonofficers. Readers making the transition from the natural sciences to the social sciences
can appreciate that much of the work involved in the social task of creating the farmer’s
association is actually physical work involved in transporting the participants to the
organizational meeting, and physically writing the organizational charter and by-laws.
The most unfamiliar aspect of the social task to natural science readers will be the
formulation and measurement of the concept of social distance. This is well established
in social science through such measurement instruments as the Bogardus (1959) Social
Distance Scale, which can be modified to fit this application.
Notice also that in both cases (constructing the stone wall and the economic
organization), while the physical work involved is well described by the equations of
classical mechanics in physics (equations 3 and 4), this mechanical analysis does not
afford a full account of the process. An informational analysis is also required. That is,
two different work crews could go into the field to construct the stone wall, and each
could do the same amount of physical work. But in one case, if the workers were well
coordinated through the application of proper information, a magnificent wall could be
built. In the other case, the same amount of work without the proper information could
yield the original scattering of stones (all returned to their original positions) by the
second crew. The same is true for the social task of organizing the farmer’s association.
The same amount of work according to equations (3) and (4) could result in either a
sound organization or no progress at all, depending on how information was applied to
the process.

Order as a Boundary Problem
In social systems, not only the social organization, but also the physical infrastructure
supporting it (see Miller, 1978), is generally an open system. True isolated systems, on
which Clausius based his analysis of entropy are rarely (if ever), encountered in pure
form in the everyday life of modern society. Prigogine’s (1955, 16) famous equation for
entropy in open systems is
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dS = deS + diS

(8)

Where dS = the total entropy change in the system, deS = external entropy that is
exported into the system, and diS = the internal entropy production due to irreversible
processes in the system. If sufficient energy is transferred into the house from the
external environment, entropy levels can decrease, rather than increasing as predicted by
the Second Law. Equation (8) can be widely applied to entropy analysis in social
systems of all levels and types, since all are clearly open to some degree.
Close examination of system boundaries reveals that the accurate specification of the
degree of order within a system is a boundary problem. That is, a given transfer of
energy into a system will result in a lower entropy level (a certain level of system order).
If one subsequently enlarges the system without increasing the energy input, the entropy
level will be increased, and the degree of order will be decreased. Conversely, decreasing
the size of the system, but leaving energy inputs unchanged, will decrease the entropy
level and increase the degree of order. Since Clausius limited his analysis to an isolated
system, he was able to also confine his entropy analysis to system internals. The notion
of an open system necessarily expands the entropy analysis to two or more systems—the
sending system (which outputs the energy flow) and the receiving system (which inputs
the energy flow).

Secondary Entropy
When energy is transferred across at least one system boundary, then a minimum of two
systems (the sending system and the receiving system) are both subject to entropy
changes. By definition, the entropy changes in the receiving system are more likely to be
planned, while entropy changes in the sending system are more likely to be derivative or
residual, depending on how much energy, and of what type, is exported.
In the example above, we can identify the receiving system as the site of the rock wall,
and the sending system as the open field where the stones for the wall were obtained.
While entropy is decreased by design in constructing the stone wall, entropy is increased
in the source (sending or exporting) system. We call entropy in the receiving system
primary entropy, while entropy in the sending system is secondary entropy (Bailey,
1999). As the sending system loses energy, it experiences an increase in secondary
entropy, and becomes increasingly disordered. That is, since energy is neither created
nor destroyed, according to the First Law of Thermodynamics, we expect the primary
entropy decrease in the receiving system to be accompanied by a concomitant increase in
secondary entropy in the sending system.
A common example of secondary entropy occurs when a new dwelling is constructed.
Here, the materials are nailed together (in the receiving system) to construct a two-story
house. Since this is a distinctly non-random arrangement, entropy is lowered. But in the
adjacent yard (sending system), scraps are thrown in an unorganized heap, representing
secondary entropy. While the degree of order in the scrap heap may be nonrandom, and
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thus below maximum entropy, it is nevertheless likely to be quite high in entropy.
Primary entropy in the receiving system is low, indicating a high level of potential energy
in the distinctly nonrandom arrangement of the building, while the discarded scrap pile in
the sending system shows that secondary entropy is high, as potential energy is low.

Measuring Social Entropy
For the purposes of Social Entropy Theory, a society is operationalized as an entity
occupying a bounded spatial area (S). It comprises a population (P) which uses
information, including cultural elements (I), and technology (T) to organize itself (O) in a
manner that is conducive to optimizing its level of living (L) by attaining some entropy
level well below the maximum. This is known as the PILOTS or PISTOL framework
(Bailey, 1990, 1994). A society that is operationalized in this manner incorporates a host
of physical systems, such as industrial plants, construction companies, and a variety of
work groups. As such, the society utilizes virtually all of the equations presented above
(1-8), with the Prigogine entropy equation ((8) generally being considered most
representative of an open system such as the society. For example, work groups of
various sorts within the society do work which can be measured by equations (3), (4), and
(5).
The entropy equation most widely used in social measurement is Shannon’s H (equation
7). The application of this measure to sociology is easily illustrated in the distribution of
wealth. It is customary to divide the United States population into five equal categories,
each category representing 20 percent of the population (Bailey, 2001b). If wealth were
equally distributed across all categories of the population, then H would be maximized,
indicating maximum entropy. But social action on a daily basis typically results in a
hierarchy of wealth, so that the top 20 percent of the population has more than 20 percent
of the total wealth in the society, while the bottom 20 percent has less than 20 percent of
the total wealth. This results in entropy (H) levels below the maximum. Notice that
while equations 1 and 2 represent change in entropy, equation (7) represents a static
(rather than dynamic) measure of entropy. It thus shows the categorical (statistical)
measure of entropy resulting from the work process.
One problem in applying statistical entropy to society has been the difficulty of solving
microstate/macrostate problems (Bailey, 2001b). For example, when Krishnan (1981)
computed entropy measures of wealth for Canada, Allison (1981) claimed that the
analysis was flawed, and offered different computations that he said were the correct
ones. Bailey (2001b) showed that the confusion resulted from the tabular fashion in
which the probabilities were presented, resulting in microstate/macrostate confusion.
Bailey than offered a solution to the microstate/macrostate problem by presenting a
rigorous technique for data presentation which effectively eliminates the problem.
While it may seem that Clausius entropy cannot be directly applied to society, the reality
is that while isolated systems may be rarely encountered in daily living, heat transfers are
common, and are necessary for many routine social actions, such as for heating in winter
(for example). Thus, it is abundantly clear that entropy, rather than being confined to
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thermodynamic systems, in reality is characteristic of all systems, including social
systems. While the specifics of entropy measurement may differ for each type of system,
the same general relations hold for all systems. Thus, it is an error to think that because
Boltzmann’s equation (6) yields a calculation for S rather than dS as in Clausius entropy
(1), that these are somehow two different kinds of entropy. While the units, constants,
variables, and empirical values may differ for different types of systems, the basic
entropy concept, and its relations to work, energy, and order remains the same across all
types of systems.
It was originally believed that entropy was a unique characteristic of isolated
thermodynamic systems. This led to the erroneous conclusion that entropy could not
decrease in a system. Since it obviously decreases in social and biological systems, this
was a clear anomaly. The existence of empirical evidence showing decreasing entropy
did not mean that the Second Law was incorrect, but only that most systems are not
isolated (closed), and that energy transfers enable entropy decrease in open systems, as
Prigogine demonstrated (8).
It is an error to conclude that entropy only applies to thermodynamics and not to
sociology. However, it is helpful to use adjectives (modifiers) to indicate the various
types or applications of entropy that pertain to different types of systems. This facilitates
computation, and shows that while units and variables may change across systems, the
basic notion of entropy does not (just as the basic notion of work does not, whether we
are analyzing it in physics or in sociology). The most common types of entropy used in
contemporary systems theory are Clausius entropy (1), Boltzmann entropy (6), and
Shannon entropy (7). While H is used most commonly in social applications, all three
types, along with the equations for work (3-5), are basic equations of Social Entropy
Theory (SET), as well as being basic equations for thermodynamics, statistical
mechanics, and information theory, as all of these areas are incorporated within modern
society. Thus, rather than being a different application of entropy, Social Entropy Theory
is seen to be essentially an incorporation of the other entropy types into social analysis.
This correctly recognizes that society is built upon the physical infrastructures described
in mechanics and statistical mechanics within society, and also in information theory.

Macro Accounting Theory
Swanson’s (1993) Macro Accounting Theory (MAT) uses accounting principles to
analyze energy transfers, and the resulting entropy changes, in open systems such as
social systems. According to MAT, the condition of the unidirectional (irreversible) flow
of available energy to entropy occurs only within a closed system, and cannot be
extended to systems opened to flows of available energy from another system or from the
environment. As soon as available energy flows from one system to another, exchanges
of available energy and entropy occur. Reciprocating flows of available energy and
entropy are inextricably connected at a moment of time. Available energy simply cannot
be extracted from one system for inclusion in another without increasing the entropy of
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the energy-exporting system. The transferred energy is no longer available for work in
the exporting system.
Entropy is not somehow independently created in the energy-exporting system. It is
actually a reciprocal transmission from the system receiving the energy. The receiving
system decreases its entropy. How does this work? The answer is quite straightforward
when we remember the reciprocal relationship between available energy and entropy.
Available energy decreases towards zero and may be increased away from zero by
importation from outside the system but not by internally reversible flows. Entropy,
alternatively, increases toward a maximum and may be decreased away from that
maximum by exportation, but again, not by internally reversible flows.
The decrease in entropy brought about by the exchange allows the imported available
energy to be unidirectionally transferred to entropy within the receiving systems without
exceeding the maximum entropy limit. If more available energy is imported than an
amount equal to the system’s initial available energy minus its entropy, the system grows
with respect to the energy available for work. In other words, it gains more organized
potential for work than its initial potential. In this situation, the entropy of the system is
lowered by the amount of the potential for work in excess of the system’s initial potential.
As the system has increased its energy available to do work, it has equally increased the
amount of the maximum potential entropy set by the initial condition of the beginning
closed system.
Both available energy and entropy are measured on a ratio scale. Zero has meaning for
both. Measurement on this scale results from Clausius’ fortuitous equating of the
amounts of initial available energy and maximum potential entropy. Although he was
concerned only with closed systems, his definition respects both the constraint of
unidirectionality of internal flows from available energy to entropy and the constraint that
external flows must consist of exchanges of available energy for entropy and vice-versa.
The positioning of the measure of entropy on the ratio scale is consistent with linguistic
logic as well. That is, it makes sense. Within the idea of entropy, energy not available to
do work cannot be made into energy available to do work. However, unspent energy can
be spent. Energy not yet transformed by doing work can be transformed into entropy as
work is done.
The interchangeable use of related terms when referring to elements of exchanges
processes is not uncommon in accounting parlance. We generally perceive revenues as
inflows and expenses as outflows, when they are actually outflows of implied ownership
rights, and inflows of the same respectively. We do this for the same reason that low
entropy is perceived as increased potential work. The reason is that the other side of the
exchange is where our interest really lies—with the inflow of assets that provides the
outflow of implied ownership rights in the revenue case, and with the imported available
energy that provides the outflow of entropy in the low-entropy case.
Accounting for changes in available energy requires a double-entry method. An increase
or decrease in available energy requires an equal but opposite action in entropy. In the
case of internal flows, the action can only decrease available energy and increase entropy.
In the case of exchanges between systems, however, available energy can both decrease
and increase with the opposite actions occurring simultaneously in entropy. At its
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inception, a closed system contains a certain amount of available energy, and its
maximum potential entropy (MxEn) is equal to its initial available energy ( IAE) as
shown in equation (9)
IAE = MxEn

(9)

As its available energy (AE) decreases, its entropy (En) increases to a maximum just
equal to its initial available energy (equation 10)
IAE + (AE) = -(En) + MxEn

(10)

Where the signs indicate direction of flows, + is inflow and – is outflow.
Double entry of equal but opposite flows keeps the equation in balance. The balancing
amount is always the remaining available energy and remaining potential entropy. For
example, let IAE be 500 ergs and AE be decrease by 50 ergs. If the amount of
unavailable energy is represented by UAE, then
UAE + (AE) = -(En) + MxEn
Initial condition

500 + (0)

= -(0) + 500

= 500

Change

___ + (-50) = -(+50) +___

= 450

Balances

500 + (-50) = -(+50) +___

= 450

The terms IAE and AE may be combined and IAE may be indicated as a beginning
balance in the AE account because these terms account for the same substance. The
terms En and MxEn, alternatively, cannot be combined because they do not account for
the same substances. En accounts for entropy and MxEn accounts for a maximum above
which the entropy account cannot rise. MxEn never changes and in these balancing
equations, may be considered a constant for a particular system. Thus, the equations may
be reduced to equation (11).
+(AE) = -(En) + MxEn
Now the example may be stated as follows:
Initial Condition

+ (+500) = - (0)

Change

+ (-50) = - (+50) + ___ = 450

Balances

(+450) = - (+50) + 500 = 450
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When the closed system is opened to inflows and outflows of available energy and
entropy, the double-entry accounting system is unchanged. For example, assume the
same 500 ergs initial condition, but that 75 ergs of available energy is imported. Not the
situation is as follows:
+ (AE)

= - (En) = MxEn

Initial Condition

+ (+500) = - (0) + 500 = 500

Change

+ (+75) = - (75) + ___ = 75

Balances

+ (+75) = - (-75) + 500 = 575

When the entropy account balance is negative, available energy is that amount greater
than the initial available energy in the system. The system has grown in this substance by
that amount rather than shrinking as always occurs with actions within the system.
Additional potential entropy from imported available energy is indicated by the outflow
(-) balance in the entropy account, allowing the spread between the maximum and the
current balance to expand.
Time is always present in an accounting for matter-energy systems in time-space.
Balances in accounts are always amounts per time. In some accounts, unidirectional
flows are accumulated, and in others net amounts of inflows minus outflows (or viceversa) are tallied. The accounts accumulating the unidirectional flows have an implicit
denominator of one accounting period. The implicit denominator of accounts that net bidirectional flows is the number of accounting periods in the past existence of the system.
By introducing terms for time, we may calculate how long a system has existed or how
long it will continue to exist.
This basic accounting system provides an isomorphism for generalizing the basic idea
underlying the concept of entropy to elements of physical systems other than available
energy. It may also be used to generalize beyond physical systems to chemical,
biological and social systems. Substance accounting provides terms and relationships for
applying Clausius’ idea to many different types of systems. Social Entropy Theory
provides an expanded framework for applying these ideas to social systems, and macro
accounting provides a means of measuring, with money information markers, a certain
kind of recurring organization-disorganization.

Money-Information Markers
Swanson, Bailey, and Miller (1997) discuss the concept of a money-information marker
(MIM). According to Miller (1978), a marker is a physical object (such as paper) that
carries information. While the previous section discussed energy exchanges, modern
exchange-based societies also exchange a great deal of information in addition to their
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large exchanges of energy. While space precludes full analysis of information exchanges
it will suffice to note that, pursuant to earlier discussion in this paper, information is used
to direct work in modern society. Thus, a society wishing to organize itself into a highly
functioning entity may discover that access to energy is insufficient to this task, if the
information necessary for mobilizing the energy into socially-productive work is lacking.
Thus, if time permitted, we could write an accounting analysis of information transfers
similar to the analysis of energy transfers presented in the previous section.
One example of a money-information marker is a United States one-dollar federal reserve
note. Another example is a United States one hundred-dollar federal reserve note. What
is interesting about these two notes is that each of them represents approximately the
same amount of information, and each of them presumably has the same amount of
available energy, and thus each will produce the same amount of heat and light when
burned. However, notice that if I wish to buy energy in another form such as gasoline, or
information in the form of intellectual property such as computer software, the onehundred dollar-note will buy 100 times as much energy or information as the one dollar
note. This anomaly becomes even more glaring when we realize that both the 100 dollar
note and the one dollar note cost about the same to produce because each takes
presumably the same time to engrave and print.
The basic anomaly is that while one has 100 times as much “value” as the other, they
both cost approximately the same to produce. Obviously, one would be unwise to
produce any one dollar bills, and should print only 100 dollar bills, as they are far more
valuable, thus the cost/benefit ratio for producing them is much more favorable. This
apparent anomaly is one reason why critics of removing United States currency from the
gold standard see it as “fiat” money with no intrinsic value. In Marxian terms, value
comes from labor. The act of backing a currency by a precious metal such as gold thus
goes a long way towards removing the apparent anomaly, since 100 times as much gold
is used to back a 100 dollar bill as to back a one dollar bill, and a great deal more labor
must be expended to mine 100 times more gold, thus giving the 100 dollar bill a greater
intrinsic or labor value than the one dollar bill. Sociologically, the situation is more
complex. While it may not cost the United States government any more to engrave and
print a 100 dollar bill than a one dollar bill, the social value and power of the government
would be eroded if it did not socially construct and reproduce the 100 dollar bill as being
in fact 100 times more valuable than the one dollar bill.
Although it may not be totally clear at this point, one reason the money-information
marker has anomalous interpretations is because it is a neutral entity that serves as a
useful commodity basis for both matter-energy and information exchange. A person
needing stores of available energy or information for performing socially necessary work
that will enable the society to function on a daily basis need not keep piles of gold or
wheat or gasoline, or libraries or computers full of information. Instead, he or she only
needs a store of money information markers in the form of currency, and increasingly
may need only a piece of accounting information such as a bank account number, which
can in turn reveal a number indicating the amount of money-information markers (for
example dollars) that the individual possesses. This money can be exchanged for needed
matter-energy or information, which can in turn be used to conduct useful work that can
further the needs of the society.
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Concluding Remarks
This paper has used Living Systems Theory (LST), Social Entropy Theory (SET), and
Macro Accounting Theory (MAT) to illustrate in general how the concept of entropy can
be applied to social systems, and in particular, how work, energy, entropy, and
information are all related. The role of these concepts in modern exchange society was
illustrated, and accounting theory was used to formalize the exchange process.
While the present paper has focused on external relations (such as energy transfers)
between sending and receiving systems, in reality, exchange relations in modern society
are much more complex. Bailey (2005) has distinguished between four basic types of
social exchanges: internal-vertical, internal-horizontal, external-horizontal, and externalvertical. The exchanges discussed in the present paper have been primarily the third type
(external-horizontal), but it is important to note that, with some modification, the basic
accounting model presented here can be applied to the other three types of exchanges as
well.
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Introduction
Complexity of Illicit Drug Use and Markets
Ritter (2005), in her comprehensive review of illicit drug markets, provide
meaningful examples of their inherent complexity. First, she mentions work from
Dorn, Murji, and South (1992) who describe a qualitative research study of drug
markets in the UK. They found that the drug markets are constantly fluid and
changing. Some of the variables that may drive this diverse and ‘messy’ phenomenon
include social background, resources and cultures. The researchers describe people
weaving in and out of the trade, with constant interactions with law enforcement
resulting in market changes. In the USA, South (2004) describes two case studies of
heavy recreational drug users. In this context of small-scale dealers, selling drugs
becomes a norm with its inherent rules. The author emphasizes the fact that better
understanding the epistemology of these markets challenges existing notions of drug
dealers. May and Hough (2004) describe trends in the American drug market over 1015 years. They note the change in the market from an open street-based market to a
closed market, and associate this with the widespread introduction of mobile phones,
coupled with community concern about public space. The authors insist on the
dynamical influence of both technology development and law enforcement onto the
type of market and its operation.
From an economic perspective, Caulkins and Reuter (2005) describe a model where
dealers operate under limited rationality, providing one explanation for the fall in
heroin and cocaine prices in the US despite increases in law enforcement intensity.
They draw an important distinction between the initial decision to sell drugs, and the
decision to continue selling drugs. Using prospect theory, they demonstrate the
differences in risks and benefits. From a criminology perspective, Mazerolle et al
(2004)use cluster analytic techniques to identify types of drug-dealing places. The six
different types were characterized by environmental features such as police calls for

service, degree of commercial or residential activity, length of the street block, civil
activity and civil disorder.
The main sources of information in relation to the structure of the heroin market(s) in
Australia come from law enforcement reports that describe the high-levels of the
market (importers and wholesalers), from ethnographic research that has largely
focused on the retail levels of the market and from routine epidemiological
monitoring, such as the Illicit Drug Reporting Scheme (IDRS). Up until the mid-late
1990’s the transnational criminal organisations involved in drug smuggling to
Australia had been seen as large international syndicates, with established
infrastructure within Australia(ACPR, 2003). It is now clearer that this is no longer
the case. The current predominate model is “transactional crime”. The drug
trafficking is done by groups of relatively independent criminals who come together
for specific transactions (but are not part of the one organization). ACPR (2003)
describe the current operations as fluid syndicates, with members that come and go,
“constantly forming, disbanding and reforming in response to the nature of the crime
that they are committing” (page 4).
Ethnographic research is particularly valuable in understanding local drug markets.
Maher (1996) reports findings in relation to the nature of the sample of users, the
emergence of street-based injecting culture and the apparent ‘resilience’ of the local
drug market to law enforcement pressures. The author describes the street level
market uncharacterized by freelance operations, with the heroin distributed by
individuals or in units of small entrepreneurs, mostly user-dealers. Participation in the
market by a user is “easy to accomplish but often short-lived and sporadic” (Maher,
1996).
Complexity of illicit drug markets mirrors the complexity of illicit drug use itself.
Unger and colleagues (2004) clearly summarize the challenges we face when trying
to understand, describe, and eventually simulate users’ behavior: “Drug use is a result
of a complex, dynamic interplay of posited risk and protective factors that operate at
multiple levels of analysis. At the individual level, biological predispositions,
personality traits, and cognitive mechanisms can increase or decrease the likelihood
that adolescents will experiment with drugs, as well as the likelihood that they will
become physically or psychologically dependent on drugs. At the interpersonal level,
social influences from peers, family members, and other role models or networks can
influence individuals’ perceptions of the social norms surrounding drug use, which
then can influence their own use of drugs” (Unger et al., 2004). According to
Rhodes(2002), a harm reduction praxis founded on a risk environment framework
encompasses social contexts that influence health and vulnerability in general as well
as drug-related harms in particular. This inevitably leads to a consideration of nondrug and non-health specific factors in harm reduction, and in turn, points to the
importance of what might be described as ‘non health oriented interventions’ in harm
reduction.

The Australian heroin drought
In Australia, the advent of what is known as the heroin ‘drought’ provides a
paramount example of the complex interactions at stake and the conflicting analysis
drawn by experts coming from different disciplines. According to Dietze and
colleagues (Dietze et al.,2003), the supply of heroin in Victoria suffered a dramatic
decline between late 2000 and early 2001, after a strong increase in heroin use and

related harms in the late 1990s. This change in heroin supply was clearly reflected in
reports of evolution of heroin overdoses. Relying on different sources of information,
the authors argue that the drought was shadowed by a dramatic increase in
amphetamine, benzodiazepine, and prescribed opioid use, resulting in a fairly
constant number of injecting drug users in Victoria.
What happened in Australia from late 2000 was unique to that country. Despite a
worldwide growth in the availability of stimulants – notably methamphetamine – no
other country experienced a comparable shortage of heroin, or the extensive use of
stimulants as an alternative to heroin. The Australian heroin drought is held up by the
Australian Government as an example of law enforcement having a significant impact
on the supply of drugs. As a matter of fact, the Australian Federal Police had seized
606 kg of heroin and dismantled a major drug trafficking syndicate, few months
before the drought. But Bush and colleagues (Bush et al.,2004) argue that this
explanation does not stand up to more detailed scrutiny as other factors were more
influential. According to the authors, the most plausible explanation for both the
heroin drought and the increase in the availability of stimulants is the strategic
decisions and actions of the crime syndicates that supply the Australian market.
Interestingly, Agar and Reisinger(2002) develop an equivalent rationale about the
heroin drought that occurred in the USA during the mid-1970s. They counter-balance
the impact of the “FrenchConnection” breaking up with the raise of Methadone-based
replacement programs. The authors insist on the complex adaptive properties of the
illicit drug use issues.
In order to have a dispassionate look at the question, one must first gather information
coming from law enforcement, intelligence, treatment, and harm reduction sources.
Then, this heterogeneous information must be critically analyzed before being used to
confront and explore the different plausible scenarios. In a broader context of
substance misuse, Fuqua and colleagues (2004) rightfully claim that the whole
process needs a transdisciplinary approach to describe such complex systems from
more than one vantage point. This claim is particularly relevant in the case of illicit
drug use.
Hence, it is not surprising that complexity theory has attracted an increasing number
of scientists working in the domain of population health and epidemiology. For
example, August and colleagues(2004) describe the complexity of prevention
program implementation. The authors outline the challenges faced by developers of
prevention programs in transporting scientifically proven or evidence-based programs
(efficacy) into natural community practice systems (effectiveness). The intricacy of
multiple interactions between individuals, the various time lines linked to different
aspects of harm reduction, and contrasted social rationalities observed among field
practitioners (prevention, law enforcement, harm reduction) contribute to the creation
of a complex and unpredictable systems.

Complexity Theory and Illicit Drug Use
In the broad context of health geography, Gatrell (2005) considers the primary
characteristics of Complexity Theory, with particular emphasis given to networks,
non-linearity, and emergence. The author acknowledges its capacity to move away
from reductionist accounts and to propose new perspectives on sociality and
connectedness. Research on health inequalities, spatial diffusion, and resurgent
infections, have much to learn from Complexity Theory provided that modeling

results are inferred from “good empirical work”. Gatrell rightfully underlines the fact
that:
“Metaphorsand some of the methods used in complexity theory are essentially visual.
Despite the disappearance of the graphical […] from much of the research literature,
the ‘seeing eye’ and the ability to detect and describe patternremains at the forefront
of many research methods, including health geography” (Gatrell, 2005).
Agar and Reisinger (2003) have developed over the years an empirical theory of
illicit drug epidemic, called ‘TrendTheory’. They first look for a rapid increase in
incidence. The assumption is that this rapidly increasing curve is an emergent
property of systems that are themselves undergoing rapid change. Thus, they look at
relevant segments of a society (clusters) where major ongoing changes may be linked
to the drug. They also assume that changes are underway in the system of production
for the illicit drug. Finally, they assume that change is also ongoing in the networks
that link the production system with the population. Trends are dynamic and must be
understood over time as they develop. Agar and Reisinger admit that:
“The most difficult part of trend theory work is that each ‘data point’, if you will,
represents a complicated research effort. A massive amount of different material must
be gathered, where most of it does not directly ask or answer the questions that we
have. […] With any luck, the effort to build a trend theory will help in some way as
the drug field continues to struggle with that key epidemiological question: why these
people in this place at that time?” (Agar and Reisinger, 2003)
In a previous paper, the same authors recognize that complexity underlies Trend
Theory (Agar and Reisinger, 2002). As a matter of fact, complex adaptive systems as
consisting of different actors indifferent sub-systems, all in continual change over
time as they evolve with their environment. Complexity theory also indicates that
measures of the system as a whole – like epidemiological indicators of heroin
addiction – are often emergent processes. Agar and Reisinger believe that explanation
of a phenomenon of interest is not available in the location where that phenomenon
takes place. Instead, events – most of them at remote social locations – unfold and
interact over time, and the local phenomenon is only one of a number of factors
involved. An explanation of a trend calls for a model of how that system works. A
heroin trend increases when distant systems, by both chance and design, enter into
interlocking feedback loops.
Epidemiologists have pioneered the use of Complexity Theory in Population Health.
Outbreaks have been simulated through percolation processes into artificial networks
or by means of emerging properties of artificial societies composed of interacting
agents. For example, recent work form Meyers and colleagues (2005) demonstrates
how contact network epidemiology better explain the heterogeneity of SARS
outbreaks worldwide, compared with traditional compartmental modeling. Likewise,
Valente and colleagues (2004) use network level measures (centralization, density,
transitivity) to explore the impact of social networks onto drug use among adolescents.
In this case, network analysis provides a technique to map specifically who has
adopted evidence-based programs and where they are in the network. Hence, the
network map provides important monitoring information indicating how well the
practice is spreading.
Agar and Wilson(2002) provide a compelling example of Multi-Agent Based
Simulation in a context of youthful heroin experimenters in the Baltimore
metropolitan area. The model is used to explore the impact of circulating stories of

drug reputation on individual attitudes towards the drug. Based on ethnographic work,
the model demonstrates a dampening effect of increased social connections, contrary
to epidemiologic expectations. As described by the authors:
“To summarize, […] five hundred agents begin with normal, randomly distributed
risk and a shared attitude set to some number with a parameter. The agents move
around and, if they encounter heroin, they compare attitude to risk. If attitude is
higher than T-risk, they try the heroin. And, if they try it, they have good or bad
experiences, with some probability, and those experiences, should they occur, change
their attitude by some amount. Agents also change their attitude, depending on the
“buzz” around the drug that they pick up as they move around the world. After a tick
of the model, any adjacent agent might influence their attitude. The chances they do
so, and the amount of the influence, will depend on the combined effect of both
agents’ experiences. Chances and amount also depend on whether the two agents are
strangers or friends” (Agar and Wilson,2002).
Mason and colleagues (2004) describe as lightly different approach to describe
environmental impact on urban youth drug use. The approach incorporates individual,
social, and geographical parameters to systematically understand the ecology of risk
and protection for urban youth. Geographic Information Systems (GIS) derive spatial
relation ship sand analyses between the specific locations where the teenagers are
active, their subjective ratings of these locations, and objective environmental risk
data. These social network and GIS data are merged to form a detailed description
and analysis of the social ecology of urban adolescent substance use.
Even Chou and colleagues (2004), despite a strong empathy for statistical methods –
a shared language between experts involved in drug use trans-disciplinary research –
recognize that:
“While the statistical models discussed later are based on assumptions of linear
associations, nonlinear association can also be handled by some of these models. It
should be noted that to understand and appreciate the dimensions of the process or
phenomenon being studied, data-driven selection of either a linear model or a
nonlinear model is critical. Using linear tools to study non-linear processes can yield
misleading conclusions that impact the planning, implementation, and assessment of
intervention programs” (Chou et al., 2004).
Finally, Agar (2005) building on his previous work, recently argues for ‘emic’ models,
models grounded in what matters in the world of those being modeled. But most
models are ‘etic’, in the sense that they are built on an outsider's view of the people
and the world being modeled. In a pure positivist stand, etic models represent how the
modeler thinks the world works; emic, how people who live in such worlds think
things are. In a very inductive and post-normal move, Agar equips his artificial agents
with rules of decisions coming from individual responses to ethnographic surveys. By
doing so, he tries to explore and better understand the reasons for an early
experimenter to become an addict, based on socialties. The author recognizes that
despite his commitment, some etic-based knowledge pervaded his model but he
emphasizes the importance of a strong empirical experience to back up such complex
modeling. This is the only current example of post-normal modeling in the domain of
population health, unlike environmental studies where participatory modeling
experiences are rapidly developing (Bousquet et al., 2003).

SIMDRUG – Model Description
Background
As part of the Drug Policy ModellingProject (DPMP), our team was contracted to
address a demand for new integrative approaches to support decision-makers and
practitioners in implementing illicit drug policies. Our specific task was to present
advantages and limitations of using a Complexity-based approach for modelling illicit
drug use and markets. Two key issues shaped the boundaries and content of the
present project:
•Finding a case study that would contain –a priori – as much complexity as possible
and would provide the information needed to build a consistent model.
•Fitting into the actual structure of theDPMP project in order to interact efficiently
with relevant experts and to avoid undesirable overlapping with other on-going
research.

Advocating for a Multi-Agents Systems
Considering the three main scientific streams shaping complexity science, our team
had to choose between NetworkTheory and Multi-Agent System for our initial
approach, Dynamical Systems being already used by the other DPMP teams. Looking
at the Australian illicit drug markets through a cross-scale approach, it seemed that
urban districts constituting a ‘drug scene’ involved most of the actors (with exception
of importing syndicates and production cartels) while displaying a maximal
complexity. As a matter of fact, this intermediate scale fits in between statistical
accounts at the State or National levels, and ethnographic accounts of street-based
interpersonal interactions and individual motivations. Social heterogeneity, spatial
mobility, and abrupt changes characterize drug scenes. Global patterns and trends
emerge from multiple interactions both distant and local.
Rapidly, the ‘Melbournehero in scene’ was perceived as the best option because of
the following features:
•A well documented history of heroin use in Melbourne CBD and surrounding
suburbs (hot spots) showing the cultural dimension of the local heroin scene.
•A trans-disciplinary team (sociology, epidemiology, and economics) already
working on the case study and having developed a comprehensive database.
•A legitimate questioning of local authorities on balancing between law enforcement
and harm reduction programs.
•A retrospective view upon the conflicting explanations that arose after the so-called
‘heroin drought’.
As far as most of the potential agents in the system were clearly identified but various
aspects of their interdependent links were ill-defined, we decided to opt for a MultiAgent System approach rather than a Network Theory one. Beside, the transdisciplinary communication needed advocated for rather intuitive approach of
modeling. The ‘buildingblocks’ methodology attached to Multi-Agent Systems, and
the visual paradigms(UML design) used to describe the modeling components,
appeared to be highly relevant. The trans-disciplinary expert panel involved experts

coming from ABM design and modeling, sociology, epidemiology, economics and
criminology.

Model Description
The model is created with the Cormas©platform (Bousquet et al., 1998), developed
from the VisualWorks© commercial software. Cormas© provides a SmallTalk©based environment to the developer where spatial visualization, graphic results, and
sensitivity analysis tools are already encapsulated. Hence, the modeler can
concentrate on the development of the application only, without bothering with
peripheral but time consuming tasks.
Time scale
We have decided to work on a daily basis, meaning that one modeling time step is
equivalent to a 24h-day in reality. A first compromise among the group of experts
was established around a fortnightly structure, but later developments showed that
injecting behaviors needed more accurate time steps. Each simulation is run over a 5year period. As a matter of fact, even if the ‘heroin drought’ period is our main target,
we assume that different processes (with different response times) were at stake. Thus
we take 1998-2002 as a period of reference. In terms of validation, this time bracket
gives us the opportunity to test the robustness of the model by comparing a series of
micro (agent level) and macro (system level) indicators with corresponding observed
data. The model must be able to consistently reproduce pre-drought, crisis, and postdrought dynamics of the system.
Spatial environment
We have decided to work on an archetypal representation of Melbourne’s CBD based
on a regular 50*50 square mesh. The size of the grid has been chosen accordingly to
the number of users (3000) and dealers (150) to be modeled and located in the
environment. At this stage, there is no need to work on a real GIS-based
representation since we mainly focus on social behaviors and interactions. Each cell elementary spatial unit - corresponds to a street block. A suburb is defined as an
aggregation of neighboring cells. Five suburbs are created with different sizes and
shapes, regardless of realistic features. In fact, the environmental mesh is a Cellular
Automata able to process a large amount of information at the level of each cell. Two
special cells represent the Police Station and the Treatment Center.
Street Block
The main characteristics (or attributes) of a street block are: the number of overdoses,
fatal overdoses and crimes locally recorded. Each street block has also a wealth value,
interpreted as a synthetic parameter indicating the social and material capital of the
place. Initial values of wealth are randomly attributed and range between $100 and
$500. Each time a crime is committed in a street block, its wealth value decreases by
5%.Conversely, after a 10-day period without crime, the wealth value increases by3%.
Wealth values are limited to a maximal value of $500. The initial wealth values come
from ethnographic surveys of arrested offenders and correspond to the average money
they can get from receivers. The increase and decrease rates are not calibrated yet.
The concept of risk environment is encapsulated into the risk attribute. An empirical
linear equation is used to calculate risk values at each time step:
risk = (10 * nb of crimes) + (10 * nb ofoverdoses) + nb of users on the street block

Risk values are used to calculate social dissatisfaction at the level of the suburb (see
below), and to calculate the conductivity of a given street block to drug dealing. The
following rules apply:
•One street block becomes conducive (i) if there is a dealer or (ii) if risk > 20 or(iii) if
there are at least 4 conducive street blocks around.
•One street block becomes non-conducive if there is no dealer and (i) if the risk = 0
or(ii) if there is at least 4 non-conducive street blocks around.
Suburb
Each suburb is able to calculate an average risk over its belonging street blocks. This
overall risk is interpreted as a measurement of the social dissatisfaction of the local
residents. When the corresponding value reaches a score of 5 or above the police
station needs to intervene (see below).
Police Station
There is only one Police Station for the whole system. Constables without identified
mission return to the Police Station. Likewise, arrested users, dealers, and wholesalers
are transferred to the Police Station before being retrieved from the system. At each
time step, the Police Station sends constables to suburbs with suburbProtest values
higher than 5.
Treatment Center
For this initial prototype model, we created only one Treatment Center that receives
users who decide to undergo a treatment a program. The overall capacity of the
Center corresponds to 1000 patients. Three programs are available, differentiated by
their duration and estimated success rates. Detoxification and Therapuetic
Community programs are residential while users on Methadone Maintenance are still
on the street and can still inject heroin.
Social entities
SimDrug includes different types of social agents: users, dealers, wholesalers,
constables, and outreach workers. Obviously, these computer entities do not
accurately mimic individual behaviors of their real life counterparts. In fact, each type
represents a minimum set of characteristics and dynamics that allows the whole
artificial population to display most of the properties observed in real societies. The
trans-disciplinary work plays a paramount role in defining a consensual set of
simplified rules for the corresponding agent to ‘behave’ realistically.
Another issue deals with the creation of a closed or open system. In a closed system,
the initial set of agents remains in the system during the whole simulation, with the
exception of individual shaving to die in the meantime. The only way to increase the
population is to implement reproduction mechanisms at the level of the agents. This is
a widely used solution among agent-based modelers as it helps keeping system
dynamics partly under control. An open system allows the entry into and exit from
the system of a given number of agents at any point in time. It becomes much more
complicated to track back any single individual trajectory, but these systems suit
much better bar-like problems (bar attendance, airport lounge flows, market place
encounters).
We chose to implement an open system that sustains a constant number of users,
dealers, and wholesalers (constables and outreach workers remain the same). At each

time step, for a given number of users who die from overdose, or escape addiction
through treatment, or finish in jail, the equivalent number of new users will be created
at the next time step. Likewise, a given number of arrested dealers or wholesalers will
be automatically replaced. This strong assumption is based on the fact that no
evidence supports the eventual change of users’ or dealers’ population sizes in
Melbourne, beyond limited fluctuations.
User
Estimations for Melbourne give a range of 30,000 to 35,000 drug users considered as
regular addicts (Dietze et al., 2003). In order to keep computing time into reasonable
limits, we have decided to create a 1/10th model of the reality: 3 000 users are created
in SimDrug. They are randomly located on the grid at the beginning of the simulation.
Welfare payments provide a $200 fortnightly regular income to the users. This
amount represents between 50% and 80% of real payments and takes into account
withdrawal for other primary needs. Individual cash is increased with the profit made
from crimes (burglary, shoplifting) or drug dealing.
The model does not include user agents changing their individual trajectory (or risk of
developing greater dependency). Individual drugNeed is a constant value that
indicates the agent’s degree of addiction. We opted for the creation of three initial
cohorts of users, based on ethnographic survey and clinical research:
•Light addiction: 0.02 g/day for 30% of users, equivalent to 1 fix/day
•Moderate addiction: 0.04-0.06 g/day for 54% of users, equivalent to 2-3fix/day
•Severe addiction: 0.08 or 0.1 g/day for16% of users, equivalent to 4-5 fix/day
At this stage, a user can buy and use only one type of drug at a time from his/her
dealer. Each user is affiliated to one dealer’s location and goes to the same hot spot
as long as the dealer is selling drugs. As soon as the dealer disappears, all the
affiliated users have to find another provider by walking around or contacting friends.
Information regarding the drug bought is stored into the attribute myDrug. In this
prototype, we consider a street market with only two drugs available: “heroin” and
“other” (being a generic term for amphetamines, cocaine, etc…).
A user will have a 0.5% chance to declare an overdose when injecting heroin if one of
the following conditions is fulfilled: (i) the previous drug injected was not heroin,
increasing the risk of overdose, or (ii) variation in quantity from previous injection >
0.02 g, or (iii) variation in purity from previous injection > 15%, or (iv) exiting from
an unsuccessful treatment period. A user declaring an overdose has a 90% chance to
be rescued if there is another user around to call for an ambulance. The two chance
parameters are partially calibrated against global figures of fatal and non-fatal
overdoses in Melbourne during the pre-drought period (reference year: 1999).
The attitude of users towards treatment programs is summarized within the attribute
called readinessForTreatment. The initial individual values are randomly picked
between 10 and 50. A decrementing process – borrowed from literature on diffusion
of innovation – slowly raises the motivation of the user each time he is targeted by an
Outreach Worker(decrement: -1) or each time he is witnessing or experiencing an
overdose(decrement: -1). The value of the attribute is reset at 20 each time a user
comes out from an unsuccessful treatment period. The initial range of values is
partially calibrated against the observed average chance for a real user to enter a
treatment program over a one-year period. When the value of readinessForTreatment

has reached zero, the corresponding user has 20% chance to enter a Detox program,
10% to enter a TC program, and 70% to enter aMethadone program. The actual
implementation depends on the TreatmentCenter’s capacity to undertake the
treatment. Detox and TC are residential treatments while Methadone program sallow
the user to continue to interact with others in the system. In the latter case, a user has
a 7% chance at each time step to consume illicit drugs as well. This percentage is
coming from clinical research (2 days /month).
Dealer
The real number of dealers in Melbourneis a very well kept secret. Hence, the expert
panel decided to adapt estimated figures coming from the USA where population
ratio between users and dealers range from 1/10 to 1/30. We decided for a 1/20 ratio,
which partly corroborates corresponding ratios coming from Australian Higher and
Magistrate’s Courts. Thus, 150 dealers are initially created. At this stage, dealers can
buy only one type of drug at a time from their wholesaler and then sell it to users.
Initial cash amounts range randomly from $5,000 to $10,000. The question of the
different mark-ups between wholesaler, dealer, user-dealer, and user has embarrassed
the expert panel for a while. Drawing from heterogeneous data and information, we
have agreed on the following:
•Wholesaler’s mark-up:

x6.0

•Dealer’s mark-up with user:

x2.0

•Dealer’s mark-up with user-dealer: x 1.3
•User-Dealer’s mark-up with user:

x 2.0

Initially dealers are assumed to deal on the street market only. But they are able to
assess the risk created by the presence of constables in their surroundings. As a
consequence, they can choose to freeze temporarily their activities (readyToSell: no)
or eventually to change their dealType from street market to hidden sale, according to
a 20% probability. This chance parameter has not been calibrated yet.
Wholesaler
Reliable figures from Australian Higher and Magistrate’s Courts indicate a ratio of
1/48 between defendants considered as wholesalers or importers, and small dealers.
We decided to apply a very conservative ratio of 1/15 in SimDrug in order to take
into account the eventual under-representation of ‘big fish’ in the Court’s figures.
Hence, we created 10 wholesalers in the system.
Wholesalers are in charge of buying the two types of drug available on the market
(heroin or other) and to supply the different dealers with one or the other. Initial cash
amounts range from$50,000 to $100,000. They have to reset their stocks every 30
time steps while dealers come to buy more whenever they need. The availability of
one drug or the other is given by the ratio between both. This ratio is considered as an
externality of the model (depending on successful importation) and it is filled in from
an external data file containing daily values of quantities, market prices, and purities.
Wholesalers keep track of their usual clients. Hence, when Police succeeds in
arresting a one of them, all the corresponding dealers fall with him.
Constable
Initially, 10 constables are created and located at the Police Station. They can move
randomly around the grid or target a specific street in response to a protest from the

suburbs. In this case, they are tracking down dealers and user-dealers. They have 10%
chance to arrest a dealer, and 40% to arrest user-dealers in the neighborhood. These
figures are estimated from existing criminological studies.
The Police Station will send constables to a given location on a dealer chase if the
average protest of the corresponding suburb reaches a value of 5. In the reality,
operations against wholesalers are often initiated by special units (drug squads) and
rely on external intelligence or insider’s information. Hence, we decided that the
PoliceStation has a 0.25% chance to get reliable information, to send constables to the
corresponding address and to operate a successful crack on wholesaler. As mentioned
above, the dealers linked to an arrested wholesaler are also retrieved from the system.
Outreach Worker
10 outreach workers are created and initially located at the Treatment Center. Their
aim is to convince users to undertake treatment programs. The Treatment Center will
send outreach workers tothe street blocks displaying the highest overdose rates. As
mentioned above, outreach workers have a purely mechanical effect: they decrease by
1 the value of the attribute readinessForTreatment for all the users located on the
same street block.

UML Structure
Several authors mentioned in the first chapters assert that research on illicit drug use
needs a trans-disciplinary approach. Such an integrative approach requires itself a
common language in order to first communicate, and then to build a consensual
ontology. In the world of Complexity Theory – more specifically among the atomists
– a common language is available. The Universal Modeling Language (UML) is
developed around a series of visual paradigms (diagrams) that enable developers to
share their knowledge with other experts and to encapsulate new knowledge into their
project. Three main diagrams are usually used to describe the functionalities of a
given model:
•The class diagram: it describes the entities of the modeled system (classes) with their
internal characteristics(attributes and methods) and external links with other classes.
It corresponds to the casting of the model.
•The sequence diagram: it describes the successive actions conducted independently
by different classes or interactions between several classes. It corresponds to the
storyboard of the model.
•The activity diagram: it describes the intimate actions embedded into a given method.
The exhaustive list of all the activity diagrams corresponds to the script of the model.
Class diagram
Figure 1 represents the Class Diagram designed with VisualParadigm©, system
components are described through computer agents characterized by attributes and
methods.

Figure 1: SimDrug Class Diagram (designedwith VisualParadigm©)
Modelling sequence
SimDrug is divided into six successive main stages:
•(i) resetting and updating population,
•(ii) updating drug supply on the market;
•(iii) activating users decision making process,
•(iv) updating treatment center performances,
•(v) updating street blocks status,
•(vi) activating police station and constables crackdowns.
Stage (i) aims at updating the population of agents, based on the changes triggered
during the previous time step. All detainees are retrieved from the system and new
users, dealers and wholesalers are created accordingly. Outreach workers are moved
back to the treatment center and dealers who were at their wholesaler’s place go back
to their street location. Stage (ii) entails the methods for wholesalers and dealer’s
interactions towards drug supply. Wholesalers are given the opportunity to refill their
supply once a month while dealers can visit their wholesaler as soon as their drug
stock is sold out. Stage (iii) focuses on the users’ interactions with their environment
and other agents. They start by assessing their need looking at their available cash and
drug and decide whether they need to commit a crime. They, then, find their usual
dealer (or alternatively a new dealer) and buy some drug. They useit at once and
might declare an overdose. Stage (iv) allows the Treatment Center to manage new
users entering treatments and on-going treated users reaching the end of their
treatment duration. Stage (v) consists in updating the street blocks risk and
conductivity status and calculating the new suburbs’ protest values accordingly.

Finally, Stage (vi) allows the police station to adapt its strategy by reallocating
constables on the grid and eventually performing successful crackdowns.
Activity diagrams
The following activity diagrams belong toStage (iii) and describe users’ decision
making process to assess their need(Figure 2), to use drug (Figure 3) and declare an
overdose (Figure 4).

Figure 2: ‘assessNeed’ Activity Diagram(designed with VisualParadigm©)
Non-treated users evaluate their needs by checking their available cash and drug stock.
They are able to deduce the quantity needed and the corresponding cash required
based on the memory of the price they paid for their fix at the previous time step. This
assessment will drive two context-dependent behaviours: users might need to commit
a crime or might be entitled to become user-dealer (if they have excessive cash).

Figure 3: ‘useDrug’ Activity Diagram(designed with VisualParadigm©)
Users have a 0.5% to declare an overdose when injecting heroin if they fulfill one of
the following condition:
•the previous drug injected was not heroin,
•or variation in quantity from previous injection > 0.02 g,
•or variation in purity from previous injection > 15%,
•or exiting from unsuccessful treatment period

Figure 4: ‘declareOverdose’ ActivityDiagram (designed with VisualParadigm©)
Users declaring an overdose and close to another user able to call for an ambulance
have a 90% chance to be rescued.

SIMDRUG - Preliminary Results
The Cormas© platform encapsulates sensitivity analysis tools and provides output
data directly into Excel format files. Each scenario is run 10 times and Cormas©
allows for the recording of output variables such as: the total number of crimes per
time step, the cumulative number of non-fatal and fatal overdoses, the number of
users injecting heroin or another drug per time step, the number of users under each
type of treatment, the number of successfully treated users, the police station
efficiency as regards crackdowns, the proportion of users-dealers, and more.
The base scenario has been set up with the parameters and values described in the
previous section. It contains 3000Users, 150 Dealers and 10 Wholesalers. These
figures are not subject to sensitivity analysis so far and remain unchanged for all the
scenarios. The base scenario is used as a reference to derive sensitivity analysis on a
chosen set of parameters summarized below:
•nb of Constables: 10
•nb of Outreach Workers: 10
•chance for a user to declare an OD: 0.5%
•chance for a user declaring an OD to be rescued: 90%

•wealth decreased by 5% when a crime is committed on a given street block
•wealth increased by 3% after a 10-dayperiod with no crime
•crackdown on dealers occurs for suburbs with a protest value > 5
•chance for a user-dealer to be arrested during a “crackdown on dealer” mission: 40%
•chance for a dealer to be arrested during a “crackdown on dealer” mission: 10%
•chance for the police station to arrest a wholesaler at each time step: 0.25%
•treatment capacity at the TreatmentCenter: 1000
As for the input data featuring drugs’ characteristics, we have agreed on a very
simplified set of values. Both drugs, “heroin” and “other”, are equally available on
the market. Hence, wholesalers spend half of their money on heroin and the other half
on “other”. Both drugs have the same purity (30%)which remains constant through
the simulation. Wholesalers buy heroin for$150/g and “other” for $125/g. Hence, for
the base scenario, we have decided to discard the impact of drug availability, quality
and price in order to calibrate and analyze the remaining parameters.

Results
Overdoses
The proposed rules to declare an overdose are consistent with real data regarding
overdoses and fatal overdoses. On an average, 1100 overdoses occur over a 4-year
period, amongst which 150 are fatal(Figure 5). On an average, these figures
correspond to a 9.2% p.a. rate of overdose, and a 1.2% p.a. rate of fatal overdose over
the entire population of users. Statistics for Victoria in1998-1999 provide an
estimated 10% and 1% for the observed values.

Figure 5: Simulated Total and Fatal Overdoses over the 4-year period

Treatment
After 3 years - on average - 800 users are under treatment at any given time step: 750
are under methadone (amongst which 50still inject heroin), 40 are under TC and only
10 are under Detox. Statistics from treatment programs in Victoria indicate that 70%
of real users are involved in a treatment program over a period of 12 months. Our
26% rate is much more conservative but corresponds to a proportion of users who
take on a program until its date of completion, unlike official statistics. At the end of
the simulation, 1000 users have been successfully treated (800 thanks to methadone,
170 thanks to TC and 30 thanks to detox). According to the simulations, Methadone
treatment happens to be, by far, the most efficient way to withdraw from heroin
addiction.
Crime and Hot Spots
Crime rate follows a 15-day periodic pattern driven by the CenterLink-like payment
periodicity. Crime rate increases as users’ available cash decreases over the fortnight
period and falls again when users receive their next payment. On an average, 800
crimes are committed per time step. This outcome needs to be discussed and validated
against real data.
In terms of spatial changes, locations of ‘hot spots’ on the grid evolve over time as a
result of the constables patrolling the grid in response to suburban protests. This
spatial mobility of hot spots can be viewed as an emerging property of the system as
no rules have been set up at the local level (street blocks) to define hot spots’ patterns.
Figure 6 shows the position of hot spots at the beginning of the simulation(left) and
the extension and displacement and of hot spots at the end of the simulation (right).

Figure 6: Evolution of hot spots’ location over time from initial condition (left) to
final state
Dealer’s cash
At the end of the simulation, dealer cash ranges between $40,000 and $800,000. On
an average, one dealer earns$2,400/week. These figures are close enough to the ones
coming from police records ($3,500 to $4,000 / week) if we take into account that a
significant number of new dealers in the model ‘fail’ to establish a profitable business.
User-dealer

At the end of the simulation, 300 users are also user-dealers, corresponding to 10% of
the population of users. This result is consistent with current estimates provided by
the expert panel.

Sensitivity Analysis
For each parameter, several scenarios were tested in order to evaluate the sensitivity
of the model to different values of the parameter. Thus, each scenario corresponds to
a change in only one parameter in order to avoid overlapping effects. Complete
results from the sensitivity analysis are available in Perez and Dray (2006). The
following selected outcomes provide meaningful insights into the complex
interactions between law enforcement, treatment, and prevention programs.
Outreach workers
The number of outreach workers influences strongly the overdose rates and the
number of users undergoing treatment programs. This influence seems to take off
beyond 20 agents located on the grid (Figure 7). This impact on the amount of treated
users is a direct consequence of the ability of the OW agents to modify individual
readiness for treatment. The clear impact on overdose rates is more interesting as any
user quitting an unsuccessful treatment increases his chances of overdose due to the
withdrawal period. Clearly, non-linearity between tested values and variables opens a
window of opportunity to run cost-efficiency analysis amongst mixed strategies.

Figure 7: Influence of outreach workers on overdose rates (left) and treated user rates
(right)
Constables
Increasing from 10 to 100 the number of constables has a clear and expected positive
influence on the number of arrested dealers (Figure 8). However, looking at dealers’
maximum income, it is more surprising to notice the lack of major impact when
comparing the scenarios with 50 and 100 constables. A plausible explanation lies in
the ratio between constables and dealers that does not generate great difference for
ratios above1 constable for 3 dealers. But again, cost-efficiency needs to be assessed
for such large ratios that would probably stretch law enforcement capacities beyond
limits.

Figure 8: Influence of outreach workers on overdoses rates (left) and treated users
rates (right)
Non drug-related variables
Interestingly, the way wealth attributes of the StreetBlocks are updated influences
significantly most of the output variables. Obviously, the amount of wealth available
on StreetBlocks drives users’ revenues from crimes. It constrains the possibility to
fullfill one’s drug needs, and it impacts on the number of user-dealers. Consequently
the number of arrested users is also affected. Beside, it affects the number oftreated
users by reducing the chance for users to reach the required stage of readiness without
being caught by the constables beforehand (Figure 9). This outcome seems to validate
some experts’ claims about the necessity to better take into account non-drug-related
environmental factors in order to understand these markets.

Figure 9: Number of users under treatment according to increasing values for wealth
updating rate

Simulating the heroin drought
The striking figures linked with the so-called ‘heroin drought’ concern the number of
fatal and non-fatal overdoses reported in Victoria at that time. Within a few months,
fatalities fell from an average 300 p.a. to an equivalent of 40 p.a. during the drought
peak, resulting in a 52% permanent decrease in the number of casualties from the
drought onset (Dietze et al.,2003). Despite all our efforts, it was impossible to set up
a scenario for SimDrug to display such a dramatic response without pushing some
parameters to highly unrealistic values. Hence, the expert panel analyzed our initial
assumptions again. It was decided to successively modify two essential features:
•Transforming SimDrug into a closed system rather than an open one. Thus, removed
agents are not replaced in the system.
•Modifying the input data files in order to take into account the observed availability
of heroin during the simulated period.
A closed system design succeeded indeed in creating a sharp fall in the number of
overdoses, due to the simple fact that a decreasing number of users populated the
system. But the system never recovers after the simulated drought, the market simply
collapses. Beside, there is no evidence so far that the overall population of injecting
users in Victoria significantly changed between 1998 and 2002. Nevertheless, it is
probable that pre-drought conditions influencing individual decision to inject heroin
hadsome effect. Hence, SimDrug’s degree of openness should be reviewed according
to some pioneering work by Agar (2005).
Given the fact that modelling an illicit drug market based on two equally available
drugs does not depict the reality of the heroin trade in Melbourne, we have decided to
use heroin’s purity, quantity, and price data derived from Dietze et al. (2003). The
‘other’ drug’s availability was calculated in order to secure a constant overall
availability of drugs on the market. The authors acknowledge that this first-pass
assumption needs to be validated against further evidence. Figure 10 compares
simulated fatal overdoses from this new scenario with the ones coming from the base
scenario. While the base scenario –assuming that heroin covers 50% of the market at
any time – provides a nearly steady rate of 35 casualties p.a.; the new scenario shows
a sharp decrease -around time step 800 - which corresponds to the heroin drought
period, from 60casualties p.a. before the drought onset, to a mere 30 casualties p.a.
afterwards. Though this 50% decrease is consistent with findings from Dietzeand
colleagues (2003), it has to be noticed that if our 1/10th scale were to be correct, the
pre-drought simulated figures double the ones reported in reality. The same analysis
and conclusions can be derived from results on total overdoses.

Figure 10: Number of fatal overdosesderived from the base-scenario and from real
data

Conclusion
This chapter presents our attempt to build a first agent-based model dedicated to
study the illegal drug market in Melbourne during the ‘heroin drought’ period. As
described by Gorman and colleagues(Gorman et al., 2004), drug use-related problems
are heterogeneously distributed with respect to population and geography and they
require to be considered as essentially based on local interactions. SimDrug has been
conceptualized and implemented in order to capture the primary community
structures and relationships that support drug use and related outcomes. Geography
and local interactions are embedded within the structure of the spatial grid divided
into 5 archetypal suburbs. Using the propriety of the cellular-automata, SimDrug
allows for diffusion processes –such has hot spots displacement – to occur.
Interactions amongst agents could be increased by creating converging sites where
massive connections arise such as shopping malls or central stations. Moreover, as
argued by Gorman et al.:
“Models that capture the behavior of […]complicated community systems and
control strategies that modify them must, therefore, combine available data, statistics,
and spatiotemporal dynamics” (Gorman et al., 2004).
One of the main advantages of SimDrug is its ability to gather and blend, within the
same tool, data (second-hand mainly) coming from very diverse sources. The
structure is already flexibleenough to integrate more information, as the prototype
will evolve.
The next stage will focus on transforming this data-collecting oriented platform into a
discussion-oriented tool by improving the economical components. Integrating costefficiency analysis will help explore combined strategies by adjusting the allocated
resources between treatment (outreach workers and treatment center) and repression
(police station and constables). We can also incorporate harm reduction programs
(through new rules for outreach workers regarding needle syringe distribution).
SimDrug encompasses great expectations to be used as a tool to confront and

generate discussions amongst stakeholders and policy-makers. However, as pointed
out by Gorman et al. (2004), such an approach will never provide an optimal solution
but rather numerous possible context-specific solutions with potential outcomes being
highly uncertain. In fact, the best global solution may be a collection of local
solutions tailored to local circumstances and needs. Obviously, such an approach
needs to be carefully explained and tools need to be genuinely tailored in order to
appeal to policymakers, who would normally favor large scale standardized
interventions that promise to deliver assured, definite, and extensive outcomes.
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Abstract

Achieving the Sustainable Development is an important problem for us to solve. It’s
because the Sustainable Development is related to our future. As we know, so many people
interested the Sustainable Development. But, the Sustainable Development is not easy to
achieve. By the way, our global environment is worsened day by day. Sustainable
Development is serious problem not only any country but also every country. Therefore,
Sustainable Development must be achieved through the world.
We need a long-term vision of sustainable development with the global development
community. Actually, growing the environmental catastrophes led us got a new trial
the sustainable development.

for

In general, the proponents of sustainable development tend to explore the sustainable
development, plan the environment-friendly policies, suggest the environmental protection,
and research the principles of sustainability. Also, I’d like to explain the world sustainable
development system consists of several local sustainable development systems.
My paper begins with a brief discussion on various forms of environmental crisis to
resisting sustainable development. And, I will research how the model of sustainable
development articulates the environment-development linkages in both global system and
local system. The prospects for global sustainable development today are similar to a
complex system. Also, it’s related with each component. I will research how many
problems to be solved for achieving sustainable development through the world.

1

Achieving the Sustainable Development

The final part of the paper I want to make critical examines the major limitations of the
model in dealing with the environmental question through out the world, and makes some
suggestions in my way for the sustainable development.
Keywords: sustainable development, achieving sustainable development, global system,
local system, complex systems
Introduction
This paper intends to achieve the Sustainable Development through the world. It’s because
the Sustainable Development is related to our future. As we know, so many people
interested the Sustainable Development. But, the achieving the Sustainable Development is
not easy.
In fact, it’s too hard to accomplish for us. Also, it’s well known for us, but it’s not
accomplished through the world. Knowing is one thing and acting is another.
In general, the proponents of sustainable development tend to explore the sustainable
development, plan the environment-friendly policies, suggest the environmental protection,
and research the principles of sustainability. I’d like to explain the world sustainable
development system consists of several local sustainable development systems.
My paper begins with a brief discussion on various forms of environmental crisis to
resisting sustainable development. And, I will research how the model of sustainable
development articulates the environment-development linkages in both global system and
local system. The prospects for global sustainable development today are similar to a
complex system. Also, it’s related with each component. I will research how many
problems to be solved for achieving sustainable development through the world.
The final part of the paper I want to make critical examines the major limitations of the
model in dealing with the environmental question through out the world, and makes some
suggestions in my way for the sustainable development.
We need a long-term vision of sustainable development with the global development
community. Actually, growing the environmental catastrophes led us got a new trial for the
sustainable development.
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One of the most interesting themes at 21st century is the Sustainable Development. It
means that the Sustainable Development problems are all of human’s problems. Also, it
becomes clear that Environmental problems are the most important approach for
sustainable future.
In this paper, I intend to research Sustainable Development have to been accomplished
through the world.
Eco-systemic Crisis to Resist the Sustainable Development
Population growth resists the Sustainable Development
According to the United Nations, of the nearly 6.5 billion people who now inhabit the earth,
only one-fifth have adequate food, housing, and safety drinking water. Each day,
malnutrition and related illnesses result in the deaths of 19,000 children worldwide.
(“Ecosystems Approach for Sustainable Development” ISSS ANNUAL CONFERENCE,
Hyuk Kihl Kwon, 2002) War, internal political strife, and natural disasters such as droughts
or floods exacerbate the stress caused by growing populations and thus contribute to hunger.
Everyone must gain the opportunity to earn enough money to meet his or her basic needs.
Worldwide hunger project ready for relief the hunger. But, its result is not enough to get
ride of worldwide millions hunger. Most of the severely stressed are in the developing
countries, but even in some developed nations, many people do not have enough food to eat
and cannot afford a warm, dry place in which to live.(Donald G. Kaufman, Cecilia M. Franz,
2000)
Abuse of Resources and Natural system resists the Sustainable Development.
Nonrenewable resource exists in finite supply or is replaced by the environment so slowly
that, for all practical purposes, the supply might as well be finite. Coal, oil, and other fossil
fuels are nonrenewable resources. With use, the supply of a nonrenewable resource is
depleted. In addition to direct exploitation, ocean systems are also threatened by pollution.
And population pressures on sensitive coastal areas. Land systems are also at risk. Some
expert estimate that human activities have transformed 10% of the land surface from forests
and rangelands into desert, and another 25% is at risk. Resource use is expected to rise
sharply in the next several decades as the less-developed countries try to become more
3
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prosperous. In fact, developed countries wasted the more resources. For example, United
States is the largest gas waste nation in the world. Now, what is worst, less-developed
countries resembles like developed countries.
Spreading the Pollution resists the Sustainable Development.
The pollution problems take place everywhere in the world. The pollution of air, water, and
soil are the main subject. Serious pollution problems do not occur only in the moredeveloped, affluent countries. Poor, densely populated, less-developed countries often
suffer from pollution. Generally, many pollution problems are global in nature and can be
solved only through cooperation among nations. The problems of population growth,
resource abuse, and pollution occur because human attitudes, values, and beliefs often lead
to behaviors that are incompatible with natural systems. Environmental problems stems
from the interaction of natural and cultural systems.
Solving environmental problems requires the use of the natural sciences and the social
sciences, the humanities, and the arts. (Donald G. Kaufman, Cecilia M. Franz, 2000)
Of course, every country interested about to reduce the pollution. But, it's not enough to
solve the environmental problems. Every country made a long-range schedule, but put into
practice is another.
Why Sustainable Development
Efforts for the Sustainable Development
Since the United Nations Conference on Environment and Development in 1992 and the
subsequent World Summit on Sustainable Development in 2002, significant efforts have
been made in pursuit of sustainable development. At the political level sustainable
development has grown from being a movement mostly focusing on environmental
concerns to a widely recognized framework utilized by individuals, governments,
corporations and civil society that attempts to balance economic, social, environmental and
generational concerns in decision-making and actions at all levels. At the September 2005
World Summit, the UN General Assembly reiterated that “ Sustainable Development is a
key element of the overarching framework for United Nations activities, in particular for
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achieving the internationally agreed development goals”, including those contained in the
Millennium Declaration and the Johannesburg Plan of Implementation.(Canadian
International Development Agency, “Sustainable Development Strategy” : 2004-2006,
A/RES/59/227)
Of course, all of the country interested to achieve the Sustainable Development. But, it’s
not clear to have a program for the Sustainable Development. Actually, Korean
Government constructs the Sustainable Development Association (SDA) to achieve the
Sustainable Development. But, it’s real activity is not enough to achieve the Sustainable
Development. In a word, Sustainable Development through the world is not enough
progressed. Every country has a different socio-economic environment. Their situation is
different from each other. In general, a highly developed country, as Canada, tried to
progress the sustainable development. But, under developed countries were not enough.
Their situation is so urgent to survive that their most interest part is get rid of the starvation
or a rapid industrial development. But, it’s not easy as they want.
Sustainable Future & Sustainable Society
A ‘sustainable future’ is one in which protection of the natural environment, economic
prosperity and social justice are pursued simultaneously to ensure the quality of life of
present generations and to secure the well-being of generations to come education is crucial
to attaining that future. I think ‘sustainable future’ is not come by itself. It needs to plan, do,
and see for environmental protection, economic prosperity and social justice. Of course, it's
the result of co-operations with the ecosystems.
Also, `Sustainability' is not an abstract concept. It is very real, it is urgent, and it affects us
all citizens, governments, corporations and organizations of the civil society. It necessitates
a paradigm shift in the way we manage our institutions and it represents the fundamental
challenge for the 21st Century.
Environmental problems pose important questions not only about scientific knowledge and
technological change but also about the social and political organization of our society and
how these affect and are affected by global change. In the twenty-first century, sustainable
and environmentally friendly pattern of socio-economic development and resource use are
an essential priority for us, mankind. John B. Robinson, Caroline Van Bergs, and Deanna
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McLeod asserted `Sustainable Society Project (SSP)' traced the path of Canadian culture,
institutions, and industry from the present to a more sustainable fictional future. (Ann Dale
& John B. Robinson. eds, 1996. Achieving Sustainable Development, " Life in 2030: The
Sustainable Society Project" John B. Robinson, Caroline Van Bergs and Deanna McLeod.
UBC Press/ Vancouver.p.3)
A sustainable society has socio-political as well as environmental and technological
implications. The challenge in examining alternative future is to analyze these implications
in a way that integrates all dimensions. The general approach of the project was to
articulate sustainability values, to derive environmental-ecological and socio-economic
design criteria based on these values, to develop a quantitative picture of Canada in 2030
consistent with these criteria, to construct a quantitative scenario in a modeling system
intended to describe a path between 1990 and 2030, and to analyze the implications,
feasibility, and implementation requirements of
that scenario.
They asserted the principles of socio-political sustainability derived from environmentalecological constraints were as below:
•

The physical scale of human activity must be kept below the total carrying capacity of
the planetary biosphere.

•

We must recognize the environmental costs of human activities and develop methods to
minimize energy and material use per unit of economic activity, reduce noxious
emissions, and permit the decontamination and rehabilitation of degraded ecosystem.

•

Socio-political and economic equity must be ensured in the transition to a more
sustainable society.

•

Environmental concerns need to be incorporated more directly and extensively into the
political decision-making process, through such mechanisms as improved
environmental assessment and an environmental bill of rights.

•

Increased public involvement is needed in the development, interpretation, and
implementation of sustainability concepts.

•

Political activity must be linked more directly to actual environmental experience
through allocation of political power to more environmentally meaningful jurisdictions

6

Achieving the Sustainable Development

and promotion of greater local and regional self-reliance. (Ann Dale & John B.
Robinson. eds., 1996.)
I think it will be considerable for us, mankind.
Sustainable Development
In modern environmental and ecological economics, as well as in environmental policy
analysis, `sustainable development' has become a key concept. One may note that
sustainable development was originally proposed as a starting point in exploring solutions
for the potential conflict that may arise between striving for several sub-goals, or between
interest groups supporting them:
•

increasing or maximizing human welfare for the present generation.

•

maintaining sufficient opportunities for, or not of hampering the welfare realization of
future generation.

•

conservation or improvement of environmental quality and (renewable) natural resource
availability.

•

preservation of biotic and genetic diversity, and specific instances of natural systems
and species.

It is important to realize that sustainable development calls for potentially drastic changes
in our current modes of production, consumption and decision-making. Also, sustainable
development calls for a more general and more long-term oriented political support for
attaining the pace towards sustainable development. (Bergh. Jeroen C.J, M. Van Den.1996)
Bergh. Jeroen C.J & M. Van Den insist in a discussion paper for a sustainable development
act principles and guidelines are as below. (Canada, Manitoba State. Winnipeg city:
Manitoba Round Table for Environment & Economy, 1994).
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Principles
•

Integration of Environmental and Economic Decision: requires that we ensure
economic decisions adequately reflect environmental impacts including human health.
Environmental initiatives shall adequately take into account economic consequences.

•

Stewardship: requires that we manage the environment and economy for the benefits of
present and future generations. Stewardship requires the recognition that we are
caretakers of the environment and economy for the benefit of present and future
generations of Manitobans. A balance must be struck between today's decisions and
tomorrow's impacts.

•

Shared Responsibility: requires that all Manitobans acknowledge responsibility for
sustaining the environment and economy, with each being accountable for decisions and
actions, in a spirit of partnership and open cooperation.

•

Prevention: requires that we anticipate, prevent or mitigate significant adverse
environmental (including human health) and economic impacts of policy, programs and
decisions.

•

Conservation: requires that we maintain essential ecological processes, biological
diversity and life-support systems of our environment; harvest reusable resources on a
sustained yield basis; and make wise and efficient use of our renewable and nonrenewable resources.

•

Waste Minimization: requires that we endeavor to reduce, reuse, recycle and recover the
products of our society.

•

Enhancement: requires that we enhance the long term productive capability, quality and
capacity of our natural ecosystems.

•

Rehabilitation and Reclamation: requires that we endeavor to restore damaged or
degraded environments to beneficial uses.
Rehabilitation and reclamation require ameliorating damage caused in the past. Future
policies, programs and developments should take into consideration the need for
rehabilitation and reclamation.
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•

Scientific and Technological Innovation: requires that we research, develop, test and
implement technologies essential to further environmental quality including human
health and economic growth.

•

Global Responsibility: requires that we think globally when we act locally.
Global responsibility requires that we recognize there are no boundaries to our
environment, and that there is ecological interdependence among provinces and nations.
There is a need to work cooperatively within Canada, and internationally to accelerate
the merger of environment and economics in decision-making and to develop
comprehensive and equitable solutions to problems.

Guidelines:
•

Efficient Use of Resources: we shall encourage and support development and
application of systems for proper resource pricing, demand management, and resource
allocation together with incentives and disincentives to encourage efficient use of
resources and full environmental costing of decisions and developments.

•

Public Participation: we shall establish appropriate forums which encourage and
provide opportunity for consultation and meaningful participation in decision making
processes by all Manitobans. We shall endeavor to ensure due process, prior notification
and appropriate and timely redress for those affected by policies, programs, decisions
and developments.

•

Understanding and Respect: we shall be aware that we share a common physical, social
and economic environment in Manitoba. Understanding and respect for differing social
and economic views, values and traditions and aspirations is necessary for equitable
management of these common resources. Consideration must be given to the aspirations,
needs and views of various regions and groups in Manitoba.

•

Access to Adequate Information: we shall encourage and support the improvement and
refinement of our environmental and economic information base and promotion of the
opportunity for equal and timely access to information by all Manitobans.
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•

Integrated Decision-making and Planning: we shall encourage and support decision
making and planning processes that are open, cross- sectoral, incorporate time horizons
relevant to long-term implications and are efficient and timely.

•

Substitution: we shall encourage and promote the development and use of substitutes
for scarce resources where they are both environmentally sound and economically
viable.

In a word, sustainable development means that improving quality of human life while
living within the carrying capacity of supporting ecosystems. Sustainable development
seeks to maximize human resource potential as well as the wealth provided by natural
resources by managing all resources - natural, human, financial and physical - so that they
can be used to serve the common good. Development is sustainable only when it meets the
needs of present generations without compromising the ability of future generations to meet
their own needs. (Donald G. Kaufman, Cecilia M. Franz, 2000)
Also, sustainable development presupposes sustainable resource use, that is, the use of
renewable resources at rates that do not exceed their capacity for renewal. Sustainable use
does not apply to non-renewable resources because the supply of non-renewable resource is
finite, they cannot be used sustainable. At best, the life of non-renewable resources can only
been extended through recycling, conservation, and substitution measures. Sustainable
development and a steady-state economy could enable humans to make the transformation
from a culture of consumption to a culture of maintenance.
Strategy for the Sustainable Development through the World
Goals and Targets for the Sustainable Development
In September 2000, 147 world leaders gathered in New York and issued the Millennium
Declaration, outlining their collective commitment to sustainable development and poverty
reduction. The Millennium Development Goals were prepared by the UN Secretary General
in response to serve as a guide in the implementation of the Millennium Declaration.
(Canadian International Development Agency, “Sustainable Development Strategy” 20042006, p. 7)
The goals and targets are to:
10
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•

Eradicate poverty and hunger: halve, between 1990 and 2015, the proportion of people
whose income is less than one dollar a day; halve, between 1990 and 2015, the
proportion of people who suffer from hunger;

•

Achieve universal primary education: ensure that, by 2015, children everywhere, boys
and girls alike, will be able to complete a full course of primary schooling;

•

Promote gender equality and empower women: eliminate gender disparity in primary
and secondary education, preferably by 2005, and in all levels of education no later than
2015;

•

Reduce child mortality: reduce by two thirds, between 1990 and 2015, the under-5
mortality rate;

•

Improve maternal health: reduce by three quarters, between 1990 and 2015, the
maternal mortality rate;

•

Combat HIV/AIDS, malaria, and other diseases: halt by 2015, and begin to reverse, the
spread of HIV/AIDS. Halt by 2015, and begin to reverse, the incidence of malaria and
other major diseases;

•

Ensure environmental sustainability: integrate the principles of sustainable development
into country policies and programs and reverse the loss of environmental resources.
Halve, by 2015, the proportion of people without sustainable access to safe drinking
water. By 2020, achieve a significant improvement in the lives of at least one hundred
million slum dwellers; and

•

Develop a global partnership for development: develop further an open, rules-based,
predictable, nondiscriminatory trading and financial system. Address the special needs
of the least developed countries. Address the special needs of landlocked countries and
small-island developing states. Deal comprehensively with the debt problems of
developing countries through national and international measures in order to make debt
sustainable in the long term.

Achieving the Millennium Development Goals will be difficult, but not impossible. The
World Bank has estimated that the cost of reaching the Millennium Development Goals is
an additional C$100 billion per year to 2015 in development assistance. In all its partner
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countries, for example, Canada cooperates with UN agencies and programs such as
UNICEF, UNDP etc. Sustainable development is equitable and environmentally sustainable
and that strengthens the economic, social, environmental, and governance capacity of
women and men. Sustainable development does not define a particular path for
development, but focuses on what would enhance the quality of life. It requires the capacity
to adapt to constantly changing conditions, as well as the flexibility to work with
uncertainty, and with differences in local conditions and in public expectations shaped by
culture, values and experience.
Living Systems Approach for Sustainable Development
Living systems theory (LST) is concerned with eight levels of living systems, each of
which is composed of 20 critical subsystems that carry out essential life process. As a result
of a continuous of evolution involving progressive fray-out of components, the more
recently developed levels in this hierarchy have become very complex. (James Grier Miller,
Living System, 1978, Preface. P.13) LST is an integrated conceptual approach to the study
of biological and social living systems, the technologies associated with them, and the
ecological systems of which they are all parts. In this paper, I’d like to explain the
Sustainable Development with Living Systems Approach.
I think the supranational system is useful to explain the function of the Sustainable
Development through the world. Basic Living systems theory and research do not, at first
glance, seem to have much relevance to such important human problems as war, economic
cycles, racial differences, civil rights legislation, cancer, improve education, the population
explosion, or the energy crisis. (James Grier Miller, Living System, 1978. p 1049) As a
result, many people try to solve these problems directly, without reference to a basic
conceptual system.
Miller insists just as doctors use a conceptual framework based on anatomy, physiology,
and bio-chemistry in understanding patient’s recovery from cancer, so general living
systems theory provides conceptual framework which can enhance decision making and
improve cost-effectiveness in a wide range of application. Its means that basic research on
general living systems theory is possible at all levels. In this paper I tried to explain the
living systems approach is possible to enhance the effects for Sustainable Development
through the world level. I think the model of supranational system is possible to explain the
sustainable development through the every country’s co-operation. Miller insists the work
12
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on supranational systems can improve international relations, international education,
international law, world government, integration of worldwide functions, international
monetary systems, and international communication by cable, radio, satellite, television,
and other method, as well as making contributions to space travel and life in space.(Miller,
p.1050)
I agree with Miller. The supranational systems model is enough to explain the world system
as a sustainable development organization through the world.
Supranational System for the Sustainable Development
The supranational system is useful to explain the function of the Sustainable Development
through the world. Miller thinks that basic research on general living systems theory is
possible at all levels. Also, I think the model of supranational systems is possible to explain
the sustainable development through the every country’s co-operation.
The World Summit on Sustainable Development (WSSD) in South Africa in September
2002 reaffirmed the global community’s commitment to sustainable development and
established a number of targets in support of the Millennium Development Goals and other
priority aspects of sustainable development. I think it means that supranational systems
model for the Sustainable Development is useful for us, human. The Sustainable
Development is not only one country’s assignment, but also all of
countries assignment.
Therefore, the management of Sustainable Development has to be progressed
internationally. For example, the World Bank and Canada cooperates with UN agencies and
programs such as the Global Fund to Fight AIDS, Tuberculosis and Malaria (GFATM),
UNICEF, UNDP etc,. Also, developed countries have a duty to serve highly progressed
technological ideas and, financial aids for the worldwide Sustainable Development. I know
Canada has a program for the worldwide Sustainable Development. Also, they have a
Canadian International Development Agency (CIDA).
I think CIDA’s efforts are excellent. They have a long-term program for Sustainable
Development. Their plan and efforts are wonderful.
In fact, Canada is a model case country for worldwide Sustainable Development. The
Sustainable Development system is one of complex system. In fact, so many factors
interconnected with the Sustainable Development system. The North and the South
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countries, as is developed countries and the developing countries interconnected each other.
It means that the global sustainable development systems and the local sustainable
development systems are interconnected. Issues that all countries must deal with—health,
the environment, and peace and security—are increasingly global. And the ongoing
tragedies of persistent poverty, disease, and conflict have become humanitarian concerns. In
today’s increasingly interdependent world, industrialized and developing countries are
linked as never before. Of course, I think it’s not easy to achieve the worldwide Sustainable
Development. But, it’s the destiny for us human. We need more enforced program through
the world. Supranational worldwide organization has to have more effective ideas, and
progressing power to achieve the Sustainable Development. And, all of countries have to
participate to achieve the Sustainable Development.
Conclusion
I intend to explain the Sustainable Development has to be progressed with supranational
systems approach. It’s like a human’s destiny. As we discussed, the Sustainable
Development has to be accomplished. It’s our one of assignment. I introduced the world
Sustainable Development system interconnected every countries sustainable development
systems. The prospects for global sustainable development today are similar to a complex
system. Also, it’s related with each component. We need a long-term vision of sustainable
development with the global development community. With the Millennium Declaration
and the Millennium Development Goals issued by the United Nations in 2000, the world
community has committed to a set of clear and measurable targets for sustainable
development. At the United Nations Conference on Financing for Development in
Monterrey in 2002, world leaders established a new compact for sustainable development.
The World Summit on Sustainable Development (WSSD) in Johannesburg in
September 2002 renewed the global community’s efforts in many areas of sustainable
development, including water and sanitation, agriculture and food supply, and sustainable
production and consumption. All these international agreements establish a common
foundation of values and reflect an unprecedented consensus on the goals, conditions, and
resources needed to achieve sustainable development.
In this paper, I intend to introduce the Supranational System for the Sustainable
Development. The supranational system is useful to explain the function of the Sustainable
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Development through the world. Miller thinks that basic research on general living systems
theory is possible at all levels. Also, I think the model of supranational systems is possible
to explain the sustainable development through the every country’s co-operation. Of course,
I think it’s not easy to achieve the worldwide Sustainable Development. But, it’s like the
destiny for us human. We need more enforced program through the world. Supranational
worldwide organization has to have more effective ideas, and progressing power to achieve
the Sustainable Development. And, all of countries have to participate to achieve the
Sustainable Development. The dimensions of sustainable development encompass the full
range of economic, social, environmental, and governance activities, and they are
interdependent and mutually reinforcing. They reflect the Millennium Development Goals
commitments. In a word, the Sustainable Development is a complex and long-term process.
I’d like to suggest some ideas to achieve the Sustainable Development.
•

We need to recognize about Sustainable Development. Without the recognition about
the Sustainable Development, Achieving Sustainable Development is not clear, and our
future is so on.

•

Supra-national systems approach is more effective for the Sustainable Development.

•

Developed countries have to aid for developing countries with a long-term process.

•

Actually, Worldwide Agencies, WSSD, CIDA, GFATM, UNICEF, UNDP etc, needs
more cooperation. Their cooperation will make effect.

•

Worldwide participation is absolutely needed.

•

Efficient Use of Resources: we shall encourage and support development and
application of systems for proper resource allocation.

•

Environmental ethics education is more reinforced.

•

We endeavor to reduce, reuse, recycle and recover the products of our society.

I think our efforts for Sustainable Development is maintained with a long-term program.
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Abstract
The roots of what is today called general system theory (GST) can be traced back to the Vienna of
the early 20th century. In the 1920s Paul Weiss performed experiments in the Viennese Prater
Vivarium (a privately founded research institution in the area of experimental biology) and found
that his results were totally incompatible with the prevailing mechanistic concepts dominating the
biologists way of thinking. Therefore he proposed a system view. At about the same time Ludwig
von Bertalanffy, coming from philosophical grounds, tried to overcome the dispute in biology of
vitalism versus mechanism by developing an organismic concept. They met each other and discussed
the biological concepts when von Bertalanffy was still a student.
Rupert Riedl knew both scholars personally and thought that their ideas are of paramount importance
not only for the biologists world view. Thus he initiated a research project called "System Theory
Today", in which the developments in system theory in the last three decades should be investigated.
The focus of the project here described lies in the reception of system theory after von Bertalanffy's
dead. Further developments as well as reductionistic tendencies are to be tackled. As our pre-studies
have shown, a whole lot of disciplines have adopted system theory for their needs, but some of the
modified theories sheer away from the original context. On the one side the development in the
different disciplines is positive, on the other side it leads to contradictory positions followed by
misunderstandings and building up new boarders that are weakening the prime intention of system
theory. System theory was always meant to be an integrative tool for all sciences and was aiming for
a dialog between scientific disciplines. Based on the theory arising from biology the developments in
different disciplines (from mathematics to engineering, from medicine to economics, but especially
life sciences) will be investigated. The key question is, whether von Bertalanffy's and Weiss' system
thinking still plays a role in science today and especially if there are contributions that broaden or
reduce the concept. To complete the picture the just recently found Bertalanffy estate, which is now
hosted by the University of Vienna, will play an important role. The working hypothesis is that what
was made out of GST is a considerable reduction of the original concept.
In this paper an overview of the research work in the project will be given. It starts with the system
concepts in 1920s biology and the thoughts of Weiss and Bertalanffy. Therefrom the basic concepts
are extracted to be compared with the contemporary developments of GST.
Keywords: Paul Weiss; Ludwig Bertalanffy; General System Theory; GST; History and
Development of GST; Vienna; 1920s
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Introduction
According to Rupert Riedl, who was the initiator of the here described research project, system
theory is one of the most important issues when it comes to theory, not only in biology. Riedl was a
student of zoology in Vienna where he took lectures in classes of Ludwig von Bertalanffy at the time
just following World War II. Bertalanffy first presented his thoughts on general system theory in
1937 at the University of Chicago, but the first article was published only twelve years later in 1949
although it was meant to appear in 1945. Thus Rupert Riedl has, as he liked to say, "osmotically
absorbed" the ideas of the founding father of GST. During his time as a professor in Chapel Hill,
North Carolina, Riedl came in close contact with Paul Weiss from Rockefeller University. Weiss
received his education, first in engineering and later on in biology, in Vienna. During the time
working on his PhD thesis he found that the predominant approach to describe behavior in animals
as a mere mechanistic phenomena is not sufficient and has to be replaced by a system view. The
third person to whom Riedl liked to refer when concerned with system matters is Arthur Koestler.
Koestler, who also spent part of his youth in Vienna, developed his own concept of a system theory
some decades after Weiss' and von Bertalanffy's first notions. Furthermore he was the organizer of a
symposium in Alpbach (Tyrol, Austria) in 1968 where he brought together scholars of various
disciplines who thought "beyond reductionism" – which was also the title of the conference
proceedings (Koestler and Smythies, 1969). Since the more important advocats of system theory,
Weiss and von Bertalanffy came up with their ideas in the Austrian capital one could refer to their
thinking as the "Viennese school" of system theory.
To the notion of Riedl system theory was ever more fragmented in the last decades, and as the
systems approach is important to our world view with all its consequences he started a project for
tracing back in detail the development of GST.
In the following the origin of the system thinking of Weiss, Bertalanffy and Koestler is roughly
described. Thereafter an overview of the research project 'System Theory Today' is given with some
first results. Furthermore the current state concerning the Bertalanffy archive is shortly mentioned.

The "Viennese school" of System Theory
Paul A. Weiss
In 1918 Paul Weiss began his studies in mechanical engineering at the Vienna's Technische
Hochschule, now called Vienna University of Technology, but one year later he decided to study
biology at the University of Vienna. For Weiss' background and professional career see, e.g.
Brauckmann (2003). Soon Weiss optained one of the highly demanded workplaces at the 'Prater
Vivarium' laboratories – a privately founded research institution situated in the Prater, a Viennese
recreation area.
Supervised by Hans Przibram and Berthold Hatschek, Paul Weiss received his PhD for experimental
studies on the resting postures of butterflies in response to light and gravity (Weiss, 1922) from the
University of Vienna. The results contradicted the rather mechanistic tropism theory of Jacques
Loeb, which Weiss later expressed as follows: The results from studies on the living organism
"proved totally incompatible with the mechanistic doctrines – or rather rationalizations – of animal
behavior prevailing at that time." Moreover, Weiss "saw a way of reconciling them [his findings]
fully with the then flourishing epistemology of modern physics" (Weiss, 1977). "The experiments
totally confirmed theoretical conclusions. It could be demonstrated that knowing the efficacy of
single factors within a complex allowed for unequivocally drawing conclusions about the efficacy of
the entirety from which we previously isolated single parts; all positions [of the butterflies] turned
out to be demonstrable as coming off the entirety of those partial effects, an exclusive efficacy of one
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single factor was never observed" (Weiss, 1922, 19, own translation). An elaborated version of his
PhD thesis was published in German (Weiss, 1925) and 34 years later translated to English (Weiss,
1959). Paul Weiss explained in 1977: "The 80-page article stated the basic premises and principles
of a holistic systems-theory which I could derive cogently from my own studies of animal behavior
and from cognate trends such as 'Gestalt' Psychology so as to define in detail the scientific
characteristics by which a singled-out fraction of nature can rightfully be accorded the designation of
'system'" (Weiss, 1977, 18).
Paul Weiss' first formulations of a biological system theory dealt especially with the determination
of phases in which dramatic changes in the phenotype are still possible. He consequently understood
the step by step and dynamic explication of the body plan as a product of increasing networking
between interacting and thereby developing systems and not, like Hans Driesch (a former student of
Ernst Haeckel) in his so-called vitalism, as a product of an organizing power about which Driesch
spoke in terms of an unobservable entelechistic principle of life. However, it actually was Driesch
himself who referred to developing organisms as 'systems' and their specific developmental
behaviors as system behaviors as early as in 1899 (Mocek, 1998, 321-322). The notion of cascaded
hierarchies of developmental dynamics was broadly debated in the Vivarium laboratories and was
incorporated as a concept in Bertalanffy's vision of theoretical biology. Bertalanffy participated in
those discussions. (Hofer, 2002, 160-161)
In his work of 1925, Paul Weiss contradicted the idea that activities in life could be explained by
physics and chemistry alone without further requirements: Whether or not physical or chemical
terms could replace biological ones, the laws of complex issues will never be fully replaced (Weiss,
1925, 170). In his early work we can already find the basis of a hierarchical order necessary to allow
actions (like locomotion) of an animal as a whole. With each level (physical or chemical reaction,
single muscle fiber contraction, contraction of a muscle, movement of an organ, motion of the
organism) new characteristics would appear that could not be described simply by the lower levels
alone. By only quantitatively splitting the whole into the lower-level elements, these characteristics
would be lost. This would also be true for inorganic entities like molecules or atoms. In the chapter
'laws of systems' Paul Weiss proposed: "As a system we want to define each complex that, when
parts of it are modified, displays an effort to stay constant with regard to its outside" (Weiss, 1925,
183, own translation). In other words, the state of a system should be stable, that is, distinct to and
within the outside conditions. As he interprets, a constant system state in the whole, when parts are
altered, could only be achieved by inverse changes in other parts, which is done by the system itself
(system reaction). He continued: "The cases of regulation and adaptation are typical system reactions
of the organism. They are so widespread that their mere existence suffices to make the organism
being recognizable as a system" (Weiss, 1925, 183, own translation). Consequently, he described
organisms as systems.
In addition to the application of mechanistic concepts of interacting single parts he considered it to
be essential to deal with a system as a whole, because system reactions (e.g. concerning functions
and development) could only be adequately understood by taking into account the system as a whole.
In his work on 'morphodynamics' (Weiss, 1926), published six years before Bertalanffy's 'Theoretical
Biology' (Bertalanffy, 1932), Paul Weiss consequently defined biological form as "the typical
localization, i.e., arrangement and allocation of different sub-processes within the respective material
systems", so that already the fact "that at this location these and only these and at that location those
and only those processes are introduced is 'form' for us; we do not have to wait until those different
processes actually create a certain spatial gestalt" (Hofer, 2000, 149, own translations). In this
context he developed a field theory in developmental biology ('morphogenetic fields of
organization') and programmatically declared: "All field laws can be conceived as special cases of
general system laws" (Weiss, 1926, 27, own translation), using the word 'field' as a term for
prospective terrains of organ-formation.
Paul Weiss advocated system thinking on a broad and deep basis, as this quotation demonstrates: "It
is an urgent task for the future to raise man's sights, his thinking and his acting, from his
preoccupation with segregated things, phenomena, and processes to greater familiarity and concern
with their natural connectedness, to the 'total context'. To endow the epistemological foundations for
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such a turn of outlook with the credentials of validation by modern scientific experience, is thus a
major step toward that goal" (Weiss, 1977, 19). Weiss was also a member of the Club of Rome
(Brauckmann, 2003).

Ludwig von Bertalanffy
In his youth Bertalanffy lived in his mother's estate outside of Vienna next to Paul Kammerer, one of
the most prominent experimenters of the 'Prater Vivarium'. Being a neighbor and friend to the
family, Kammerer time and again talked to the young Ludwig Bertalanffy about biological matters
and introduced him in vivisection and anatomy of plants and animals. Therefore, Bertalanffy was
probably well aware of the attitude in which science was performed at the Vivarium laboratories. At
the end of World War I, the family, due to financial losses, temporarily left Vienna and moved to
Zell am See (Salzburg, Austria). In 1924 Ludwig Bertalanffy returned to Vienna and lived there until
1937 when a Rockefeller scholarship was granted to him for one year. He came back from America
in 1938 and lived in Vienna until 1948 when he decided to permanently go to North America.
Bertalanffy studied history of art and philosophy in Innsbruck (Tyrol, Austria) from 1920 to 1924
and in Vienna from 1924 to 1926. In the course of his studies he focused mainly on philosophy,
where his teachers were Robert Reininger and Moritz Schlick, he also attended Rudolf Carnap's
study group; for details see Brauckmann (2000), Hammond (2003) or Hofer (1996). Having
personally participated in the discussions of the Vienna Circle, he concluded that the logical
positivist's scientism was not valid. In contrast, he himself referred to Immanuel Kant (Critique of
Pure Reason A51/B75) and liked to say that, though theory without experience is mere intellectual
play, experience without theory is blind (Bertalanffy, 1969, 101). But Bertalanffy recognized the
1920s in Vienna as a time of high intellectual intensity from which many developments started that
later became important (Bertalanffy, 1967).
Already during his days as a student in Vienna Ludwig von Bertalanffy met Paul Weiss. They
discussed system issues in biology, Weiss with an experimental and Bertalanffy with a philosophical
background. Five years after Bertalanffy's death, the 79-year old Paul Weiss remembered these
times: "It was in those days that a sparkling Viennese student, a little more than three years my
junior, approached me for a meeting – Ludwig von Bertalanffy. We met in coffeehouses and 'milked'
each other. I soon found that his thinking and mine moved on the same wavelength – his coming
from philosophical speculation, mine from logical evaluation of practical experience. And so it
remained for half a century, each of us hewing his separate path according to his predilection. That
is, I kept on as the empirical experimental explorer, interpreter, and integrator, for whom the 'system'
concept remained simply a silent intellectual guide and helper in the conceptual ordering of
experience, while he, more given to extrapolations and broad generalizations, and bent on
encompassing the cosmos of human knowledge, made the theory [General System Theory] itself and
the applicability of it to many areas of human affairs his prime concern. Does not this confluence
here, once again, prove the 'hybrid vigor' of the merger of ideas that, coming from a common source,
have converged upon common ground, albeit by separate routes – the one offering a distillate of a
life of study of living systems, the other the extensive elaboration of an intuitive philosophical
ideology, tested in its pertinence to human evolution?" (Weiss, 1977, 18-19)
In his summary book on GST, Ludwig Bertalanffy put it this way: "The present author, in the early
[19]20s, became puzzled about obvious lacunae in the research and theory of biology. The then
prevalent mechanistic approach (...) appeared to neglect or actively deny just what is essential in the
phenomena of life. He advocated an 'organismic' conception in biology, which emphasizes
consideration of the organism as a whole or system, and sees the main objective of biological
sciences in the discovery of the principles of organization at its various levels. The authors first
statements go back to 1925–26" (Bertalanffy, 1969, 12).
Supervised by Moritz Schlick, Ludwig Bertalanffy wrote his PhD thesis (Bertalanffy, 1926) about
concepts of the German physicist and philosopher Gustav Fechner. This thesis was concerned with
intriguing questions, namely whether higher units, which from Fechner's point of view on nature
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would actually integrate the living organism, could be methodically investigated in a quite abstract
manner, whether they could be empirically verified, and to what degree an inductive metaphysics
would be reasonable for sciences (Brauckmann, 2000, 2). Although coming from philosophical
grounds, a bigger part in his thesis is dealing with biological questions.
After graduating he wrote many articles in the field of theoretical biology. In 1928, for example, he
published a book on a 'critical theory of morphogenesis' (Bertalanffy, 1928), which acquainted him
especially with the Berlin Society for Scientific Philosophy around Hans Reichenbach – a
counterpart to the Vienna Circle around Moritz Schlick – and opened contacts to Gestalt
psychologists. His way of thinking was probably based on Weiss' 'morphodynamics' (Weiss, 1926),
but Bertalanffy did not mention it (Hofer, 2000, 152). Brauckmann (2000, IX) describes the attitude
of Bertalanffy towards a theoretical biology: When he started his theoretical program he actually was
convinced that biology's right to exist as a science asks for a theoretical background which was not
established yet. For him, biology of this time was not much more than some kind of natural history
in a pre-critical stage. This he wanted to change with the aid of his organismic system theory.
Having developed his own approach to theoretical biology during the 1920s, he was the first
academic receiving a habilitation (postdoctoral lecture qualification) in 'theoretical biology' at the
University of Vienna in 1934 (Hofer, 1996, 12-15). The basis for this habilitation was volume 1 of
his book on 'theoretical biology' (Bertalanffy, 1932). Therein, after having criticized mechanism and
vitalism in biology he argued for an organismic biology.
The organismic viewpoint emphasized that organisms are highly organized entities, meticulously
embedded in their respective environments, and biologists should find out how this is performed.
Ludwig von Bertalanffy tried to implement his organismic program in various studies on
metabolism, growth, and the biophysics of the organism. One step in this direction was the so-called
theory of open systems and steady states, which essentially was an expansion of conventional
physical chemistry, kinetics, and thermodynamics. As he says, he did not stop on the way once taken
and so he developed an even more comprehensive generalization that he called 'General System
Theory'. Some years later, Ludwig Bertalanffy put it this way: "I presented it [GST] first in 1937 in
Charles Morris' philosophy seminar at the University of Chicago. However, at that time theory was
in bad repute in biology, and I was afraid of what Gauss, the mathematician, called the 'clamor of the
Boeotians'. So I left my drafts in the drawer, and it was only after the war that my first publications
on the subject appeared" (Bertalanffy, 1969, 90). Actually, it appeared in 1949 in German language
(Bertalanffy, 1949).
In his definition of what a system is he only later included the environment: "A system may be
defined as a set of elements standing in interrelation among themselves and with [the]
environment." (Bertalanffy, 1969, 252) This definition is very general and differs from the definition
of Weiss, who refers to a behavioral reaction (see above).

Arthur Koestler
Koestler can not be assigned directly to a "Viennese school" of system theory, although he studied
engineering in Vienna at the same time when Weiss and Bertalanffy already discussed system
matters. He is mentioned here because he also was concerned about the prevailing reductionism and
thus developed an own concept of system thinking. Discussing system theory Rupert Riedl often
refered to Koestler and the Alpbach Symposium Koestler organized in 1968 (Koestler and Smythies,
1969). Although he was not a scientist and without academic degree, thus often seen as "story teller",
Koestler managed to bring together many important thinkers, such as L. v. Bertalanffy, V. E. Frankl,
F. A. Hayek, J. Piaget, W. H. Thorpe, C. H. Waddington and P. A. Weiss. Riedl acknowledged the
conference as an important intellectual basis for further thinking.
Koestler is very much concerned over behaviorism and the stimulus-response theory which he
completely rejected and liked to replace by a non-mechanistic concept of the human being and other
systems. Central to his system thinking is the concept of the 'autonomous holon': "The organism in
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its structural aspect is not an aggregation of elementary parts, and in its functional aspects not a chain
of elementary units of behavior. (...) The organism is to be regarded as a multileveled hierarchy of
semi-autonomous sub-wholes, branching into sub-wholes of a lower order, and so on. Sub-wholes on
any level of the hierarchy are referred to as holons." (Koestler, 1978, 304)
No evidence was found that Arthur Koestler got in touch with Paul Weiss and Ludwig Bertalanffy
much earlier than in the 1960s. Nevertheless, at the Alpbach Symposium Koestler's theory of 'holons'
was well accepted by Ludwig von Bertalanffy, and Paul Weiss stated that he was agreeing with
almost everything that Koestler had said, with the only exception of Koestler's tree-like model of
holon genealogy (Koestler and Smythies, 1969).

What was made of GST?
First of all it can be said that GST influenced many scientific fields and is still widely known, which
is also reflected by the fact that there are still conferences held by ISSS. But system theory is used in
different fields often in a very different way. Especially in German speaking countries system theory
is often connected to sociology because Luhmann used to refer to GST.
To this day the development of system theory since 1970 has not been systematically described.
Although there are some attempts, for instance the one of Kratky et al. (1989) which tried to point
out the new reductionism in system theory. Thereby the supposition was verified that scientific
research across disciplines, especially concerning system theory, does not play a big role and the
dialog between disciplines even next to each other is rather sparse. Thinking about a common theory
like GST is not widespread at the moment. But still there are attempts to bridge the gap between
various scientific fields like the one of Riedl (2000), which is sort of a 'LängsschnittTheorie' (longitudinal section theory).
Riedl (personal communication) once stated, that there are three aspects which have to be addressed
within further research on the development of the system theory:
1. GST was developed further in different ways. Thus expansions as well as incompleteness must be
pointed out.
2. It can be expected that the boom of inorganic paradigms went on which possibly led to an
ontological reductionism that has to be corrected.
3. Investigations must show how system theory can confirm, correct and complete evolutionary
epistemology and the theory of evolution.
The working hypotheses in the current project is that what was made of GST in the last three decades
is a considerable reduction of the original conception.
Our pre-studies have shown that the terminus system theory is widely and internationally spread
among various disciplines, but in some fields the concepts already differ from the originators
attitude. The linkage between various disciplines – usually thought to be made by GST – is not often
visible. There are just a few institutions around the globe trying to integrate thoughts of various
disciplines. Yet it seems that here also the behavior of the whole is merely explained by its subunit
properties which is conferred to as complexity. This might fit into Bertalanffy's definition of what a
system is, but Weiss probably would not be comfortable with it. He once stated that a living system
can not be characterized only by complexity, "meaning simplicity in large numbers, which could be
more profitably studied singly and then added up." Furthermore: "Organization has exactly the
opposite connotation." (Weiss, 1977, 43)
The aim of this project is to draw a picture of the development of GST especially since the 1970s.
Based on the theory arising from biology the developments in different areas will be investigated, the
key question being, whether Bertalanffy's and Weiss' system theory still plays a role in science today
and especially if there are contributions that broaden or reduce the concept. The overview of the
developments will show where and in which direction the theory was developed further and where it
was simplified.
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The result of the study will contribute to a better understanding of the problems at the interfaces
between disciplines, which is important because nature itself is not divided into physics, chemistry,
biology, and what ever disciplines man has invented. Anyhow, the interdisciplinary and
transdisciplinary character seems to have been overcome by the accelerating developments in the
single disciplines with clear and sharp boarders to the neighboring research areas.
In his Ross Ashby memorial lecture at this years European Meetings on Cybernetics and Systems
Research (EMCSR) Matjaž Mulej clearly pointed out this problem of overspecialization also within
the systems researchers community (Mulej, 2006). By refering to Bertalanffy he mentioned that this
current development might lead to big problems on a large scale.
For a quick overview towards the influence of GST we were looking at the library of the University
of Vienna and in online book shops for items found with the keyword "system theory" ("general
system theory" would have brought too few results) both in English and German up to the year 2004.
This serves only for a rough insight into the dispersal of GST and more detailed analysis are needed
for an elaborated examination. We tried to classify the more than 120 book titles found and allocated
them to their scientific disciplines. Although GST is meant to overcome the gap between scientific
disciplines this allocation was possible because most of the books are focusing only on one
discipline. Figure 1 shows the distribution of the texts with regard to the various disciplines. What
attracts attention is the high number of publications in the area of sociology. This is due to the fact,
that Niklas Luhmann used the term "Allgemeine Systemtheorie" for his sociological theory which
triggered quite a lot of publications also from other authors – mostly in German. Also areas like
politics or religion are more or less directly connected to Luhmann with little reference to the GST
founders. Prominent also is the mathematical thread of system theory, but the use of system theory in
mathematics is very much different from the concepts considered in sociology. These two areas can
easily be distinguished from one another and also the influence of GST in both of them is different.
Interestingly enough the biological area is rather small – although this is the science where GST
stems from.

Figure 1. To get a first impression about the influence of GST we performed a keyword search for
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recent books in the area of system theory and tried to allocate the 123 items to the according
disciplines. (For further notes see text.)
To examine the significance of GST in the scientific world an investigation of the appearance of
GST in journal articles of the last three centuries was done. For this purpose the General Search of
the ISI Web of Knowledge was used, looking for the topic "general system$ theory", i.e. the singular
'system' as well as the plural 'systems' are included. As seen in Figure 2 the number of citations of
GST was never really high (compared to e.g. "systems biology" which shows 278 results for the year
2004 alone) and reached a first peak in 1973 the year after Bertalanffy died. A slow decrease
followed until 1990. But in 1991 the number of references increased again and seems to have
reached a stable plateau until today. Of course it is of interest how this considerable increase in 1991
can be explained. Before 1991 there was only one year in which there were more results than in
1991. Why did the term become fashionable again? When investigating the works that appeared in
1991 which in one way or another referred to GST there is not a single event that could explain the
jump. Articles from different areas, computer sciences as well as sociology, refer to GST.
Interestingly enough, at the same time the use of the term "organismic" is sharply increasing as well.

Figure 2. Citations of "general system$ theory" (General Search / ISI Web of Knowledge) showing
the number of articles containing "general system$ theory".
From the overall 314 articles since 1970, 133 appeared in the ten years between 1995 and 2004.
These 133 articles are an import source for further investigations in the project. Although they do not
reflect similar concepts under different names the articles are at least directly referring to GST and
thus serve for an insight on elaborating of reducing contributions.

Bertalanffy Estate
In 2004 the Bertalanffy estate was found in a book store in Buffalo, New York. When sent to Vienna
it consisted of six banana boxes full of books and letters. The archiving is not fully completed yet,
but as it turns out the probably most interesting items are the nearly 600 letters from and to
Bertalanffy dating from 1945 to his death. Correspondences with many important scholars of that
time were found, and most of them are of valuable, i.e. scientific, content. Besides that many books
that belonged to Bertalanffy were found. Until now it is not quite clear whether the estate is complete
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or items were lost, particularly concerning the letters. To take care of the newly established archive
and foster systems research the 'Bertalanffy Center for the Study of Systems Science' (BCSSS),
based in Vienna, was founded in 2005.
The letters will tell about the connection and debate of Bertalanffy with colleagues in the field of
biology as well as experts from other disciplines. This exchange of ideas may contribute to the
investigation of the further developments of GST. Hopefully, there will also be detailed information
about contradicting points of view in the correspondences. In any case the archive will contribute
much for tracing back the development of system theory not only for the current project but also for
any further research.
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Abstract
This paper presents the initial outcomes of the research project ‘Innovative approaches to
water security using ICTs for systemic online negotiations’ carried out between the
department of Systems at the OU, UNESCO PC-CP programme and UNESCO-IHE
Institute of water education.
It presents an analysis of how water conflicts can be managed
•

by being prevented through integrated water management and

•

through better communication amongst water stakeholders and more systemic
analysis of water problems at stake.

The paper explores how ICTs can provide both a support for such systemic analyses and
an enabling communication tool that presents an interesting democratic alternative to
currently existing negotiating platforms. The use of Soft Systems Methodologies
represents an important step forward in negotiation methods in that:
•

it helps examine how the various parties’ perspectives can be better presented to
each other, hence helping taking cultural dimensions of negotiations into account
and

•

it supports an integrated representation of water issues, human-environment
interactions and environmental security.

Keywords: conflict management; online negotiation; soft systems methodology

Introduction: Water Problems, Governance and Security – Overview
through the Spectrum of ‘Complexity, Democracy And
Sustainability’
Since the rise of environmentalism, in the 1960s, various international meetings as well
as research activities have taken place in order to define what managing the natural
environment in a sustainable way does imply. After developing some environmental and
1
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sustainability indicators, models and accounts, researchers are progressively putting more
emphasis on the political and social dimensions of ‘decision-making’ for a sustainable
future, including new valuation and participatory methods, for instance.
This trend in research and policy has been observed in the area of water management – a
growing area of concern since the access to clean water, essential to human survival, is
increasingly scarce, the sharing of the resource unequal, and the control over water
pollution and irrigation techniques still not fully mastered. Within the range of
contemporary ‘environmental problems’, the world water crisis is high on the agenda and
is, moreover, recognized as a crisis in management (Postel, 1996; Gleick, 1993; Bruch et
al., 2005). Work has been done to identify what managing water sustainably means and
authors such as Miller (1998) came up with the following description:
“An effective strategy for the sustainable management of water resources involves
preserving the ecological integrity of water supply systems, wasting less water, allowing
fair access to water supplies, and giving people a say in how water resources are
developed and used (i.e. participatory decision-making). Sustainable water use is based
on the common sense principle stated in an old Inca proverb: " The frog does not drink
up the pond in which it lives” - adapted from Miller (1998: 511).
More recently, research has focused on identifying how Integrated Water Management
can help in achieving sustainability in the area of water management. IWM implies that
the various dimensions (economic, biological, political, spiritual and cultural…) of water
issues are all taken into account in what is described as a systemic way - one that explores
the interconnections between these various dimensions.
A new area of concern therefore relates to conflictual situations generated when natural
resources are not being managed in a sustainable, integrated way. Within it, the growing
literature on environmental security (Homer-Dixon, 1994) highlights the fact that the
most important causes of violent environmental conflicts are land, forests, water and
fishery. But, as Schwartz and Singh explain:
“… it is water, in particular river water, that has gathered the most attention from
researchers. Proponents contend that water, like oil or other monetary lucrative and nonrenewable resources, can potentially constitute a significant source of economic and
military strength for a nation. And when water demand outstrips available supply, a
nation is able to justify military action (offensive or defensive) in the name of economic
preservation and national security” (Schwartz and Singh, 1999: 8).
Other people go as far as asserting that: “The wars of the 21st century will be over water”
(Serageldin, in Ohlsson, 1985).
In this paper, I therefore concentrate on the notion of environmental (in)security applied
to the area of water conflicts and explore how new platforms such as Information and
Communication Technologies, as well as IWM, could help in the resolution and
prevention of such conflicts. The first part focuses on the notion of ‘water security’ and
its systemic dimensions. The second part explores the promises presented by the use of
ICTs in decision-support and negotiation processes. And in the third part, I present the
2
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work being carried out through a research project initiated by the Open University and
the UNESCO-IHE partnership (Institute for water education) on online systemic
negotiation techniques. My overall objective is to demonstrate that the use of ICTs can
greatly contribute in making water management more integrated and democratic.

Towards Systemic Water Conflict Management
Environmental in-security occurs when there is an environmental problem that concerns a
variety of stakeholders who suffer from it in different ways and have conflicting interests
and needs and when these people are not happy to make concessions for the benefit of the
whole community and of the environment. Disputes and power imbalances then typically
appear and the whole situation can escalate into a conflict.
Problems related to 'environmental in-security' are far from being new: international wars
have been fought over access of access to land and water since biblical times. What might
be new, however, is the rate at which these conflicts appear and accelerate, as well as
their size and the complexity related to their implications. In order to take account of this
complexity, new approaches to conflict resolution and security need to be developed.
One important factor to take account of is the systemic dimension of ‘environmental
security’ - the links that exist between ‘factors of environmental insecurity’.

Figure 1. The inter-related drivers of environmental conflicts
Exploring these inter-relations can, for instance, help in understanding the distinction
between direct conflicts (which arise because of direct competition between two or more
parties for the control and access to the resources) versus indirect conflicts (which refer
to conflicts that arise when resource scarcity interacts with one or more social/economic
factors to elevate friction within or between states). Examples of direct water conflicts
3
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around the world abound and also vary in intensity. They relate to the sharing of water
resources, tensions created by its pollution, the construction of dams, flow diversion,
differences in the evaluation of the resource... Most famous examples include conflicts
related to the construction of dams on the Nile, or in India, conflicts related to the
allocation of water in the Middle East, problems of biodiversity damages and diversion of
the river Danube, tensions generated by high levels of pollution in the Rhine… (see
Schwartz and Singh (1999) for more examples of water conflicts). Nearly all examples of
direct water conflicts ‘hide’ indirect dimensions: i.e. complex repercussions or interrelated causes which show that what seems like a mere conflict over the sharing of water
can in fact also relate to ethical, social or political ‘clashes’ (for instance the exclusion of
certain groups of the population, for economic - e.g. through water prices - or cultural for instances certain casts - reasons).
Research in the area of sustainable water management takes account of the systemicity of
issues at stake. The growing emphasis being put on participatory techniques has
progressively helped in taking account of the inter-connectedness existing between
‘environmental stakeholders’ through approaches such as water resources collaboration which is becoming a dominant approach to addressing complex ecosystem management
issues (Wondolleck and Yaffee, 2000). As these authors have shown, combining the
systemicity of water issues and actors can be a promising avenue in the area of water
conflict resolution and prevention. This is because:
•

many stakeholders look to collaboration as an alternative to expensive and
awkward court cases where environmental disputes can be addressed;

•

collaboration can serve as a learning process by bringing together information and
analysis from a broad range of sources to develop a more holistic understanding
of problems.

•

collaboration offers an opportunity to reduce waste and duplication, reduce
conflict and share expertise in (frequent) situations where agencies and
organisations have overlapping responsibilities.

In theory, allowing various types of stakeholders to take part in discussions on how to
manage water resources best and collectively is desirable. In practice, it is not always
feasible: until participation started being considered as an important component of
environmental decision making, there was a real lack of fora and recognised institutions
where stakeholders could share their environmental knowledge. In certain cases, this
institutional gap was politically deliberate and was intended at stopping certain
stakeholders from being heard - for instance in non-democratic regimes. In other cases,
the institutional structures in place were insufficient or inefficient.
In this paper, I am examining a recent development now taking place in the area of
participatory decision-making. It is centred on participatory platforms that are not
‘institutional structures’ per se: instead, they are ‘virtual’ platforms, based on the use of
innovative Information and Communication Technologies.
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The Promises of ICTs in Water Conflicts Management
By Information and Communication Technologies (ICTs), I refer to contemporary
electronic and digital (computer based) media and data processing, including
telecommunications and the internet.
More and more people are showing interest in the role of ICTs in promoting access to
information and facilitating public participation in environmental decision making.
The main function of the media has been shown to lie in its ability to provide a
communication channel between parties and to create an atmosphere within which
conflicts can be resolved. Beside, it provides a relatively neutral terrain within which to
operate and invite stakeholders to negotiation processes they would never be involved in,
in more official negotiation fora.
An exploration of their potential reveals that ICTs seem to provide the capacity to:
•

allow people to both use and enter data, hence acting as a two way process

•

regard the community itself as a database, value it as a source of information

•

generate empowerment and a sense of ownership of the tool since people take part
in its construction

•

at least in theory, provide ease and equality of access; ICTs appear to be ‘neutral,
open to all platforms’

•

facilitate participation
communication

•

increase participation by making people more accountable and responsible

•

increase the potential for better social inclusion

•

animate research and interest in how qualitative and qualitative data, as well as
different forms of information, can better be integrated

•

animate research and interest in how to improve the integration between practical
and theoretical .

by

focusing,

increasing

and

supporting

more

It has been shown that the application of ICTs to the area of conflict resolution is still
relatively un-explored. Bazerman’s research network (NEG), for instance (from 2002
onward) provides electronic abstracts of 12 negotiation journals, but only one (edited by
Laurie Weingart), is devoted to ICT and negotiations (Uljin and Kersten, 2004). I argue
that it is a promising area of research and application. The governance of common
property resources for sustainability requires processes of arbitrage between different
interests, conflict management and, where possible, reconciliation of multiple criteria for
good environmental quality. ICTs could be used to take account of multiple, conflicting
interests and systems of value relating to alternative environmental practices, hence
constituting tools in deliberative democracy processes - the more varied the types of
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stakeholders involved and the more conflicting interests and objectives being represented,
the richer the deliberation, sharing and learning process.
Authors such as Ulijn and Kersten (2004) share this view and have shown that electronic
media can be used by negotiators in various ways, for instance to communicate with each
other and with the computer systems, or in structuring and analyzing the negotiation
problem, eliciting negotiator preferences, visualizing the negotiation process, and
assessing offers and counter-offers.
Recent studies on the impact of technological innovations on negotiations include
comparisons of the effects of “old” versus “new” negotiation media. It has been shown,
for instance, that Computer Mediated Communication is superior in equalizing
participation and in reducing inhibition in the idea generation phase, which is crucial in
negotiation processes since participants need to feel interdependent if they wish to pursue
a mutually beneficial agreement.
Research also shows that ICTs do not only allow for asynchronous negotiations among
distributed parties, but can spawn new forms of negotiations. In effect, by having access
to up to date and abundant information, parties have the capacity to build stronger cases
in the negotiation process, for instance. Beside, parties can communicate more often at a
distance and at cheaper cost. Also, various forms of data can be used: there does not need
to be a reliance on words, solely - videos, maps, geographical information systems, audio
records… can be used as a part as information and perspectives sharing during the
negotiation process.
Despite these promising avenues, some important factors remain that requires researchers
in the area of ICT uses in negotiation processes to be cautious. Thus,
•

Some people clearly lack access to or understanding of ICTs; focusing
participation solely on ICTs could potentially marginalise some groups of people.

•

the different levels of understanding of issues as well as modes of expression that
different groups of stakeholders typically experience and have are difficult to
integrate in one ‘recipient’;

•

at which phase of the decision-making process is the knowledge shared in these
ICTS actually used?

•

It can take a lot to actually trust other stakeholders who are part of a participatory
process: this can be even more difficult if the other participants are not directly
visible and physically present, as is the case in a ‘virtual platform’.

It is in view of addressing these shortcomings and in order to explore the influence of
culture on negotiation processes ‘hosted’ by ICTs that the Systems Department of the
Open University and the Institute for Water Education (UNESO-IHE) have initiated a
research project based on the construction of online systemic negotiation activities to help
manage water conflicts better.
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Systemic Online Negotiation Skills and ICTs Platforms – A Joint OUUNESCO-IHE Project
This project explores how an online conflict management tool could allow stakeholders
from different sectors, cultures and geographic areas to work together on shared water
resources in order to prevent or manage rising conflicts. It investigates the promotion of
environmental security and the introduction of innovative learning contents (integrated,
systems approaches) and processes (online negotiations using systems methodologies).
The research is carried out through the creation of a training course (built on outcomes teaching material and methods - produced by UNESCO-PCCP, UNESCO-IHE and OU)
and through observing ways in which the learning is translated in professional practices.
It relies on the creation of partnerships between the researchers, water experts and future
users of the course. The ambitiousness of the research has been carefully tailored in
proportion to what each research partner can already bring to it. PC-CP has ample
expertise on a variety of water disputes and conflicts around the world and on various
alternative dispute resolution methods (both formal and informal) used to deal with them.
UNESCO-IHE (Institute of Water Education) has developed and taught numerous faceto-face training courses in water conflict management that include participatory
pedagogic methods and has a wide audience worldwide. The Open University is
specialised in both distance learning (through text, multi media and online) and in dealing
with varied student audiences. It has developed various environmental courses online,
including negotiation tools, and has numerous systems courses that could help in the
current project. The richness of this research project lies in
•

the combination of existing efforts in the creation a training course that aims to
prove that water conflict management can take place online and this can help
people save money, improve communication, increase the quantity and quality of
data they need to build their case and understand better the implications of using a
systemic, integrated approach to water management and

•

being carried out through partnerships, both between the three research partners
but also with local partners who will help in ensuring that the generic parts of the
course complement more contextually appropriate components of the water issues
and management methods being explored.

Thus, not only a training online course will be produced but an analysis of this type of
use of ICTs in a collaborative, negotiation and development context, as well as an
analysis of learning processes taking place between the research partners, their local
partners and the students audience will be analysed and taken into account in the
improvement of this course in future years.
The objective is to construct this negotiation tool using
•

Alternative Dispute Resolution methods: ADR is an alternative to adversarial
processes such as litigation or administrative processes that result in ‘win-lose’
outcomes. It involves structuring the process to minimise the destructive elements
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and promote productive uses of conflicts. It involves the application of theories,
procedures and skills designed to achieve an agreement that is satisfying and
acceptable to all parties. ADR attempts to achieve a ‘win-win’ solution through
what is called interest-based bargaining - which involves parties in a collaborative
effort to jointly meet each other’s needs and satisfy mutual interests.
•

Systems approaches provide ways of representing and sharing various
perspectives and understandings of the same issue by a variety of stakeholders. It
helps deal with the complexity of a situation by clarifying the purpose of the
negotiation as well as that of the system of interest under negotiation. The systems
methods used in this research combine soft and hard approaches. Their
applications to water conflicts management relate strongly to integrated water
management in that they help in examining how various dimensions of water
issues (economic, political, ecological…) inter-relate and how the management of
water resources should take these inter-relations into account. The collective
process being carried out when constructing systems diagrams (influence,
multiple cause, systems maps…) is particularly useful in creating an atmosphere
of trust and social learning among participants as well as in helping share
perspectives. In this project, we explore the political relevance of integrated water
management and how it can contribute to preventing water conflicts from
happening. This implies looking at the multiple potential inter-related causes of
conflicts and ensuring that the overall management of the resource prevents these
from happening.

The project concentrates on developing an already existing and tested synchronous
negotiation software called Lyceum, which allows people to talk to each other and
provides visual tools like:
•

a whiteboard - useful to draw systems diagrams and discuss imported documents
from the internet, for instance by circling important words, or drawing other
comments, as if people were working on a same piece of paper around a table;

•

concept maps - used, for instance when brainstorming. This can be used by
delegates to consider a particular question or theme and answer questions by
entering key ideas into the boxes indicated in the shared screen;

•

documents and text chat modules to help participants collaborate in the main
‘negotiation room’, as well as in ‘working rooms’ - such working rooms might be
used if, for example, negotiations have reached a deadlock . A working group
might then be able to generate a new proposal more easily than in a plenary room.

The Lyceum client software can run on any PC. It connects to the OU server and provides
the interface that lets participants work within the Lyceum modules. Detailed instructions
have been put together to help people install Lyceum, talk to each other (with the help of
a moderator) and identify where to access services. They also aim at helping participants
communicate, negotiate and vote. In this audiovisual conferencing environment,
discussions are moderated through the chair or through ‘passing the baton’ (by naming
the person you wish to respond at the end of your delivery). Participants can help in
8
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building the tool by collecting data that is needed for building up cases for negotiations
and constructing a database kept en enriched as the tool carries on being used through
time.

Conclusion
Systems methods have proved, over time, to be helpful in dealing with complex
environmental issues. Recently, they have started been used in the domain of water
management, an area of work which is not only topical and complex, but which also calls
for special attention in that it relates to security issues and the escalation of potential
conflicts affecting many areas and countries of the world.
The relevance of using systems methods when analysing the interrelations between the
various causes of water problems and components of ‘integrated water management’ is
closely linked to that of using Information and Communication Technologies as working
and negotiating platforms for water conflict management. Indeed, ICTs can be used as
platforms which not only enable various stakeholders to communicate, provided that their
communication is facilitated and mediated, but which can also be used as recipient for a
multitude of data, all diverse and important when constructing a negotiation case and
trying to understand opposite perspectives on an issue.
If increasing and improving communication between negotiation participants is
considered as positive in conflict management, then a platform, the skills and the will to
do so need to exist – hence to be constructed if not available. The challenge is for this
platform and for the language used within it, to be meaningful to the participants – and in
order for this to be the case, the participants will therefore need to be involved in the
construction of that platform itself, making not only the negotiation processes being
carried out in it, but also the learning process, systemic and iterative.
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Abstract
The paper reviews paradigm incommensurability issues and possible ways of overcoming
it. One of the open problems of pluralist systemic intervention theory, on which there is
no uniform understanding in the literature, is whether work across paradigms represents
some kind of a meta paradigm or whether it belongs to a completely new paradigm itself
or should it be grounded within the theory of existing paradigms. Another issue that
requires additional investigation is the use of methods within different paradigms from
those for which they were created originally. Our understanding of those issues was
informed by the developments in Critical Systems thinking in the past decade. It was
further developed through by our involvement in three interventions in the fields of rural
telecommunications and software development. They involved mixing of techniques
from several soft systems approaches and multi-criteria decision analysis. We justified
mixing of methods using the theory of the three worlds by Habermas. Our work was
influenced by the Multimethodology ideas of Mingers and those on Critical Systems
Practice by Jackson. We derive an integrated approach towards the resolution of
paradigm incommensurability on the basis of the literature and our experience. Our
practical experience in the three cases of concern confirmed our theoretical findings on
the feasibility of mixing methods in the same intervention and showed that it is possible
to implement the interventions in a way that enables a conversation between the methods
involved within the intervention and not from above. Further work is needed however to
confirm our exploratory findings from applying pluralist ideas in systemic interventions.
Keywords: Critical Systems Thinking, Mixing methods, Paradigm Incommensurability
Introduction
Pluralism in systemic interventions as a research area has reached a critical mass through
the publication of the ideas on Multimethodology (Mingers (1997), critical systems
practice in Jackson (2000, 2003) and on the development of systemic intervention by
Midgley (2000). One issue that is still unresolved is the universal acceptance of an
explanation of the possibility for mixing of methods from different paradigms
acknowledging the specific nature of the paradigms involved and this was one of the
motivations for this research.
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The paper communicates some theoretical and practical reflections of the authors on
paradigmatic concerns and their role in three systems projects in the Information and
Communications Technologies (ICT) sector carried out by them in South Africa between
1997 and 2002:
• Evaluation of the factors affecting software development productivity within a
specific organizational environment.
• Evaluation of the infrastructure of rural telecommunications.
• Planning of rural telecommunications infrastructure.
The problem areas were quite unique and had never before been explored through a mix
of systems thinking methods. Hence the contributions of those investigations to the fields
of software development productivity and rural telecommunications (see Petkova and
Roode, 1999; Andrew and Petkov, 2003; Nepal and Petkov, 2005). The work involved
mixing of techniques from several systems approaches along the principles of critical
systems thinking. We acknowledge the specifics of the paradigms to which the methods
initially belong. The focus of this paper is on the question how paradigmatic concerns
inform theoretically the mixing of methods in the same intervention and whether the use
of a mix of approaches imposed difficulties from a practical point of view.
The paper proceeds with an overview of the three interventions conducted by the authors.
It is followed by a discussion of the issue of paradigm incommensurability. Then we
present an integrated way for overcoming the latter and a summary of the responses of
the participants in the workshops within the interventions that may provide some light
into the role of paradigmatic concerns in practical applications.
The Three Systemic Interventions Employing Mixing Methods from Different
Paradigms
The three interventions involved many stakeholders with diverse viewpoints. The
interventions were conducted within the principles of critical systems thinking (se
Jackson, 2000). A mix of methods from different paradigms was applied in each
intervention. Some of the problems experienced during the interventions were unique
from a systems point of view while some were common.
The first intervention was about an analysis of management problems within a large
software project at an aluminium metal processing plant that undertook massive
expansion and a significant modernization of its information systems. The project
required a lot of expertise that was not readily available internally. The management
chose the route of outsourcing. At a certain stage, the project slowed down and
communication problems between the users and the developers emerged. That was when
one of the authors got involved. A framework for evaluation of the factors affecting
software development productivity was developed for this situation.
The framework helped to identify what made this project difficult to manage and how to
address differences in the values of the stakeholders involved. The authors applied
elements of Strategic Assumptions Surfacing and Testing (SAST) by Mason and Mitroff
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(1981) and a subset of the Boundary Judgment Questions of Critical Systems Heuristics
(CSH) (see Petkova and Roode, 1999; Petkova and Petkov, 2002). The mix of methods
involved also rich pictures and CATWOE analysis; techniques from Soft Systems
Methodology (SSM) by Checkland (see Checkland and Scholes, 1990). The importance
of the factors affecting software development productivity was assessed via a Multi
Criteria Decision Analysis (MCDA) modelling approach, the Analytic Hierarchy Process
(AHP) (Saaty, 1990). It was used as a tool helping to interpret the importance of those
factors and not in the traditional functionalist paradigm.
The case study showed that a possible strategy to improve the management of IT
outsourced projects is to reduce the gap between the values of the developers and the
clients. The intervention provided explanations for the delay that had been experienced in
the project that previously were never discussed formally. As a result of the improved
understanding of the environment of the software project it became necessary to
reformulate part of the requirements for it. As a result the project could be continued and
completed later on to the improved satisfaction of the client.
The second case was about evaluation of rural telecommunications infrastructure. The
purpose was to provide a systemic evaluation framework for rural telecommunications
infrastructure that will contribute to the body of knowledge related to holistic
development of telecommunications in rural areas and of the related local economy as a
whole. A case on the implementation of the framework in the Wembezi area near
Estcourt, South Africa was used for its experimental validation (Nepal and Petkov,
2005). The first intervention workshop dealt with identifying the relevant stakeholders
and defining their roles. The main purposes of the stakeholder analysis was to better
address distributional and social impacts of projects, programs and policies; and to
identify existing or potential conflicts, and factor appropriate mitigation strategies into
activity design. A rich picture was used to initiate a brainstorming session. An analysis
of the findings showed that the major issues in the improvement of rural
telecommunications infrastructure were not only of technical nature but also included
numerous softer issues (of cultural and political nature, along the lines of SSM Mode 2
(see Checkland and Scholes, 1999)).
The initial workshop included also CATWOE analysis of Soft Systems Methodology
(Checkland and Scholes, 1999) and the Boundary Judgment Questions of Critical
Systems Heuristics (Ulrich, 1998). Then the second workshop of the intervention
included a multicriteria prioritization of factors that affect the improvement of rural
telecommunications infrastructure. That involved an AHP group decision model which
was applied differently for the way we used AHP in the first intervention as this time we
used it as a hard systems approach within the original functionalist paradigm to which
MCDA belongs. The last element of the evaluation process involved a questionnaire on
the perceptions of the workshop participants about the methods and procedures that
were used.
The third case was concerned with the planning of the most appropriate
telecommunications systems for a particular rural area in a developing country. In
3

general, the successful design and deployment of telecommunications infrastructure does
not depend solely on just technological imperatives, but is also affected by socioeconomic, political, cultural, liberalisation, legislative, at least. The decisions involved in
the deployment of telecommunications infrastructure are related to a very complex and
messy problem. It is necessary to apply a holistic approach in order to obtain an effective
solution; an effective solution being related to socio-economic and empowerment
imperatives (Andrew and Petkov, 2003). The research produced a systemic planning
framework for rural telecommunications in developing countries. The approach involved
Interactive Planning (IP) (Ackoff, 1993) serving as the general framework of the
intervention. Within the general process were applied a mix of rich pictures, stakeholder
analysis, Interpretive Structural Modelling (Warfield, 1976) and Critical Systems
Heuristics (Ulrich.1998). The framework was enhanced by the inclusion of current
techniques from Systems Engineering and Telecommunications Engineering practice. A
case study based on a rural area north of Durban in South Africa was used for the
practical validation of the framework.
The soft techniques such as rich pictures enabled the engineers and the stakeholders to
acquire multiple perspectives on the messy problem that they were faced with. Soft
systems thinking methods further enabled the engineers to identify relevant systems that
they would like to see in this particular area.
Further reflections on the experiences of the stakeholders in these interventions are
provided in additional papers (see Petkova and Roode (1999), Andrew and Petkov (2003)
and Nepal and Petkov (2005)) and are beyond the scope of this paper. The next section
introduces a question whose answer is relevant for understanding the central issues for
this paper.
Do We Deal Today With Paradigms Or Discourses?
As much debate in the literature on Systems Thinking over the last 20 years centres on
paradigmatic concerns, it is essential at this point to define what a paradigm is. A
paradigm is defined by Kuhn as “universally recognised scientific achievements that for
a time provide model problems and solutions to a community of practitioners” (Kuhn,
1970).
Banville and Landry (1989) indicate that the term paradigm has been used with many
different significations throughout Kuhn's writings and by his followers, but they
conclude that a paradigm determines the relevant research topics in a discipline, the
appropriate research methods and the proper interpretation of results. Burrell and
Morgan (1979:23) consider that paradigms are defined by “meta-theoretical assumptions
about the frame of reference, mode of theorising and modus operandi of the social
theorists who operate within them. It is a term which is intended to emphasise the
commonality of perspective which binds the work of a group of theorists …”. Hirschheim
and Klein (1989) define a paradigm as “the most fundamental set of assumptions adopted
by a professional community that allows its members to share similar perceptions and
4

engage in commonly shared practices”. The latter view is monistic and is in line with
Kuhn's ideas of one reigning view during periods of “normal science”.
Evaluating the contribution of Burrell and Morgan (1979) to the understanding of
paradigms, Deetz (1996:203) concludes that, “Burrell and Morgan provided a great
service by clearly expressing alternatives to the dominant ‘functionalist’ tradition. Many
researchers are now claiming that before they missed much regarding the nature and
effects of modern organizations, and insufficient attention was given to their numerous
social and political functions”.
According to Deetz (1996), new dimensions of contrast between paradigms need to be
defined that correspond to the reasons for conflict between paradigms in the 1990s. Deetz
suggests a new grid for classifying paradigms without defining new paradigms. It accepts
that research differences are located in discursive moves and social relations rather than
procedures and individuals. The first dimension of contrast between paradigms proposed
by him focuses on the “origin of concepts and problem statements as part of the
constitutive process of research. Differences among research orientations can be shown
by contrasting ‘local/emergent’ research conceptions with ‘elite/a priori’ ones. The
second dimension focuses on the relation of research practices to the dominant social
discourses within the organization studied, the research community, and /or wider
community. Research orientations can be contrasted in the extent to which they work
within a dominant set of structurings of knowledge, social relations, and identities (a
reproductive practice), called here a ‘consensus discourse’, and the extent to which they
work to disrupt these structurings (a productive practice), called here ‘dissensus
discourse’ (Deetz, 1996:195).
It has to be stressed that the grid proposed by Deetz (1996) defines four different
discourses understood as “ways of articulating arguments and engaging in research
practices rather than a means of reconstructive self-naming. Each discourse provides an
orientation to organisations, a way of constituting people and events in them, and a way
of reporting on them” (Deetz, 1996:198). They are considered by him not as paradigms
because of the following three reasons: they are filled with internal conflict and strife; the
edges are not demarcated; and lastly the discourses are not themselves sealed off from
e
a
c
h
o
t
h
e
r
.
The characteristics of where and how research concepts arise (see Deetz, 1996) are of
significance since they allow one to position postmodernism with respect to other
research paradigms. Thus is avoided the need to explain postmodernism in a separate way
from the rest of the paradigms in Burrell and Morgan’s grid (see Jackson, 1993). This
allows Jackson (2003) to adhere to the distinction between four paradigms as he calls
them: the functionalist, the interpretive, the emancipatory and the postmodern paradigms
quoting another publication co-authored by Deetz. However we feel that the original
formulation of Deetz (1996) in terms of discourses provides more flexible opportunities
for a better justification for the existing theories on addressing paradigm
incommensurability as we shall see in the next section.
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Justification Of Using Methods From Different Paradigms In The Same
Intervention
Jackson (2003), in defining Critical Systems Practice, has moved away from the original
idea of Total Systems Intervention (TSI) that paradigm incommensurability can be
resolved by reference to some meta-theory (in the case of TSI version one (see Flood and
Jackson, 1991) it was Habermas’s Knowledge Constitutive Interests). Multimethodology,
another contribution to pluralist systemic interventions, justifies work across paradigms
on the basis of more recent ideas by Habermas - the theory of the three worlds: the
material world, the social world and the personal world (Mingers, 1996:12). More
recently Mingers (2001:248) claims that multimethodology, or critical pluralism as he
calls it also, may be seen as a new paradigm which can encompass multiparadigm
research combinations without taking the extant paradigm’s assumptions at face value.
On the other hand, the pragmatic pluralism approach is based on the assumption that we
are witnessing the end of a particular reading of theory, that there is no single truth, no
single rationality (White and Taket, 1996:54).
Recognising the fact that there is a certain justification for all of the above statements as
they are taken from the point of view of those that formulated them, one can probably
indicate that the only criterion for the correctness of a given viewpoint will be the future
systems practice. It seems, however, that there is merit in the belief that Management
Science will get the greatest benefit from pluralism as an approach to managing complex
problems when it employs a mix of methods to take maximum advantage of the benefits
to be gained from using methodologies premised upon alternative paradigms used
together (Jackson, 2000). According to Jackson (2000) such coherent pluralism
encourages the combined use of diverse methods, models, tools and techniques, in a
theoretically informed way, to ensure maximum flexibility in an intervention.
Kuhn (1970) claims that the issue of paradigm choice can never be unequivocally settled
by logic and experiment alone and to explain that, it is necessary to examine the nature of
the differences that separate the proponents of a traditional paradigm from their
revolutionary successors. Kuhn concludes that “differences between successive
paradigms are both necessary and irreconcilable”. This leads to the question whether one
can use in the same intervention methods developed within the assumptions of different
paradigms. Those opposing the idea base their opinion on the incommensurability of
paradigms following Kuhn’s argument.
The issue of paradigm incommensurability is still not resolved in the literature on
pluralist systemic interventions in a unified way. A possible way out is suggested by
Midgley (1997), and supported by Jackson (2000). It is based on an earlier work by
Wendy Gregory regarding what is termed as discordant pluralism. According to that idea,
the paradigm problem can be tackled by complementing our thinking about paradigms
with a theory of how researchers from different backgrounds can learn from each other,
but only in their own terms. The latter implies that communication between them, and
hence between paradigms, is possible.
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The systems literature does not mention another well thought-out argument about a
possible explanation of communication between discourses within different paradigms
which is presented by Hassard (1990). He builds his ideas on the basis of Wittgenstein’s
distinction between what he terms “the everyday language game” and other technical and
special language games (Hassard, 1990:227). He concludes that “practitioners in
different paradigms share ordinary language as well as much technical language. The
latter is seen as the basis for training into future possibilities and …understanding of two
language-games or paradigms…through recourse…to the everyday language–game
holding ontological and epistemological primacy – the dialectic of nature and language”
(Hassard,1990:230). This explanation seems very well justified given the general
acceptance of Wittgenstein’s philosophical ideas.
An interesting view on the issue of paradigm incommensurability is the idea of Deetz
(1996) that the four discourses defined by him are not well formed with clear boundaries,
and therefore cannot be considered paradigms. Under such conditions it is natural that
different discourses may be in dialogue. It can be concluded that Deetz (1996) and both
Midgley (1997), Jackson (2000) and Hassard (1990) support in their separate arguments
the idea of certain forms of paradigm mediation and a combination of all these ideas can
be accepted as a sufficient justification of the use of techniques from different
methodologies based on different paradigms. Our understanding is that it is hard to
decide whether one explanation is superior to another. At the same time it seems that
ignoring any of those explanations limits unnecessarily our understanding of the role of
paradigms in mixing methods. Hence we suggest that an integrative view derived as a
result of a combination of all of the above arguments provides a complementary
explanation of the issue of paradigm incommensurability in general. It resolves then what
is defined as the main problem in a multimethodology intervention according to Mingers
(1997:8) that is the legitimacy of transferring a technique developed within one paradigm
to another. So far we have been dealing with theoretical issues justifying the issue of
using methods from different paradigms. We tested our integrative approach to paradigm
incommensurability in the frameworks of the cases of application of mixing methods in
the three interventions discussed previously. The next section will deal with aspects of
the practical validation of our approach and the perceptions of the stakeholders in the
interventions about our use of methods from different paradigms.
On The Practical Validation Of Our Approach Involving Mixing Methods
The discussion on the practical validation of our mixing of methods in the three
interventions will be structured around the specific work we did in the second
intervention but the conclusions and the findings were informed by the results from all
three cases.
Both the first and second case problems were addressed in a very similar way as action
research interventions, following Checkland and Holwell (1998), Baskerville and WoodHarper(1998), Stowell et al. (1997). The identification of the mess stage involved
interpretive paradigm methods like stakeholder identification and assumption surfacing
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from SAST, rich pictures and CATWOE analysis from SSM and also the boundary
questions from Critical Systems Heuristics. The latter is classified as an emancipatory
approach according to Jackson (2003) but according to its originator (see Ulrich, 1998), it
is considered to be much broader and applicable also to problem situations fitting
interpretive methods as well.
The first intervention involved the use of the Analytic Hierarchy Process (see Saaty,
1990) within an interpretive framework though the method originally was developed
essentially as a functionalist approach. In the first intervention it was just contributing to
gaining better understanding of the issues involved in that problem. Such interpretive role
for MCDA is considered also by Keeney (1992) as one of the possible ways of applying
MCDA in general.
In the second intervention, aiming at identifying the complexities related to evaluation of
rural telecommunications infrastructure, we applied again a multi-criteria decision
making approach, this time for prioritizing the factors affecting the improvement of rural
telecommunications infrastructure and for examining the impact the improvement of
rural telecommunications infrastructure will have on the socio-economic development of
the local area. The way how we used the AHP models in this case was purely within the
functionalist paradigm. This provided us with some observations over the practical
implications of the perceived issue of paradigm incommensurability and how it impacts
in practice the stakeholders in an intervention.
The workshop participants in the second intervention defined the possible impacts of
telecommunications on development as follows: Social networking, reduction in travel
time, improvement security, improvement education, improvement local government,
improvement health, and creation of employment opportunities. Following the AHP
approach, pair-wise comparisons with respect to the main goal: Impact of
Telecommunication Infrastructure on Socio-economic development, were provided.
According to the synthesized global priorities, the improvement of rural
telecommunications infrastructure will impact mostly on the creation of employment
opportunities. Good rural telecommunications infrastructure can also help to improve the
situation of saving lives by providing coordination links between the different health
sectors and emergency services. It can encourage the use of telemedicine. Similarly it can
assist the education sector by providing facilities for distance learning and internet
services. Local government can also benefit from good telecommunication infrastructure.
At the time of the intervention, they lacked the facilities to take advantage of
teleconferencing. The stakeholder representatives also indicated that in most cases they
would like to meet people face-to-face for social networking, especially those that are
living in the same area.
The practical aspects of paradigm incommensurability were analysed on the basis of
answers to a post session questionnaire on the participants’ satisfaction with respect to:
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the approach followed for the evaluation of rural telecommunications
infrastructure,
importance and relevance to the problem under concern, and
aptness of the techniques used for the evaluation of rural
telecommunications infrastructure.

The questionnaire was prepared in line with an instrument suggested in DeSanctis et al.
(1990) with respect to Group Decision Support Systems (GDSS) research. The feedback
helped to validate the framework used for the evaluation of rural telecommunications
infrastructure. The responses of the participants were expressed through a 5-point scale in
which 5 meant maximum satisfaction or importance.
The results can be summarised as reflecting a very positive attitude as the means of 9 out
10 questions exceeded 3.5 on the 5-point scale and in 3 out 10 they exceeded 4.
The most frequent answer to the first question: Did you find this workshop useful? was
defined as “To a very great extent”, the mean value being 3.91. To the second question:
Do you have after the workshop a better appreciation of the link between rural
telecommunications and rural development? the responses indicate again an agreement.
An analysis of the results for the third question: Do you think the approach used in the
workshop helped you to gain a better understanding of the problems associated with
rural development? show again a very positive response. Similar response was given to
question four in that the participants felt that the time spent on the workshop was
sufficient to understand the basic problems associated with rural development.
Three questions were related to aspects of the techniques applied in the workshop.
Understandably, given the lack of formal training in these techniques, the most common
answer to question five: Did you find the techniques used in this framework (e.g.,
Stakeholder analysis, CATWOE analysis, etc.) easy to follow? was “to some extent”.
However, the level of user satisfaction in question six: Do you think the classification of
the issues and the development of the hierarchy made the prioritization process easier?
was high as the mean of the answers exceeded 4. While a certain method may have
seemed a bit unusual to some, as a whole the complementary use of all the methods
provided a multifaceted and diverse mental model to the stakeholders involved. In
summary, the answers of the questionnaire demonstrated satisfaction with the approach
and acceptance of the techniques used and also the results.
It was interesting to point that the participants in the second workshop were very positive
about the use of AHP models as a way to define how important are the issues related to
rural telecommunications infrastructure. A similar positive opinion was expressed in the
post workshop evaluations about the role of AHP as an interpretive tool for defining the
values of the clients and the outsourcing provides in the first intervention. We judge that
that application of AHP was mostly used as an interpretive tool as we applied it
separately with the groups of stakeholders and the resulting differences in their
viewpoints informed further the debate. In the second and third intervention the
9

prioritization was conducted by consensus by the whole group of stakeholders. It was just
an expression of what the perceived importance of the various elements of
telecommunications infrastructure is. However one needs to recognise the fact that the
differences in which the AHP method was applied were strictly understood only by us as
facilitators of the interventions. In our opinion it was not felt by the stakeholders in any of
the three interventions who just appreciated the opportunity to apply an additional
method to those from soft systems thinking that allows them to measure their beliefs
about important issues in the respective intervention.
The reflections of the participants on the intervention showed that some of the questions
that we used when applying SSM and CSH need to be further contextualised and
simplified. The process of application of the evaluation framework might need further
refinement after similar evaluations to reflect the need to keep the attention of the
participants in the workshops and avoid them being overloaded with new information
regarding the evaluation process itself.
It can be claimed that the crucial element for success of the three interventions was the
skill with which the facilitators applied the methods involved. Each intervention was
facilitated by one of the authors and another member of our group was serving as an
assistant or a scribe. During each intervention the results from a particular method were
seamlessly used as inputs to the next method applied and thus we strived to apply
Jackson’s (2000) idea for a conversation of the methods within the intervention which
was not managed from above, from a meta level. Hence while we adhered to the
paradigmatic principles embedded within a given method when applying it, we could
guide the stakeholders at each stage to the use of the subsequent method (usually from
another paradigm), taking the results from the previous stages as inputs. This is the main
practical difficulty in applying a multimethodology approach in our opinion which can be
overcome through better competency and experience of the facilitator.
Conclusion
The paper provided a brief overview of what is known theoretically on the issue of
paradigm incommensurability and on ways for its resolution. We proposed an integrative
approach to address it. Our findings were supported by observations on the practical
application of mixing methods from different paradigms in the same intervention through
our involvement in three different cases related to complex problems in the Information
and Communication Technologies Sector in South Africa.
We discussed the existing views on an open problem of pluralist systemic intervention
theory: lack of uniform understanding in the literature on whether work across paradigms
represents some kind of a meta paradigm or whether it belongs to a completely new
paradigm itself or as a third alternative, should it be grounded within the theory of
existing paradigms.
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Our understanding of those issues was informed by the developments in Critical Systems
Thinking in the past decade and was applied to three interventions in rural
telecommunications and software development. They involved mixing of techniques
from several soft systems approaches and multi-criteria decision analysis.
Another issue that requires additional investigation is their use within different paradigms
from those for which they were created originally. Our practical work with AHP showed
that this is possible. It is supported also by prominent authors in the MCDA field like
Keeney (1992) but is generally not accepted by Jackson (2003).
We justified mixing of methods using the theory of the three worlds by Habermas (1984).
Our work was influenced by the Multimethodology ideas of Mingers (1997) and those on
Critical Systems Practice by Jackson (2000). Our practical experience in the three cases
of concern confirmed also our theoretical findings on the feasibility of mixing methods in
the same intervention and showed that it is possible to implement the interventions in a
way that enables a conversation between the methods involved within the intervention
and not from above. Further practical work is needed however along similar lines in order
to confirm our exploratory findings and improve the overall understanding of paradigm
issues when applying pluralist ideas in systemic interventions.
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In Search of Sacred Intelligence: Shamanic sensibilities and
the evolution of diversity in business
Palma Vizzoni
 Anima Mundi Advocacy, 2006

"The next Buddha will not take the form of an individual.
The next Buddha may take the form of a community;
a community practicing understanding and loving kindness,
a community practicing mindful living.
This may be the most important thing we can do
for the survival of the Earth."
- Thich Nhat Hanh

Introduction
This paper explores, from a systems perspective, the thesis question, “How do the
sensibilities of shamanic practices in combination with communal indigenous tools
demonstrate a capacity to better inform business management towards sustainability?”
This exploration centers itself around a missing link in corporate community management
related to the narrow focus of diversity development and the ensuing task to broaden the
action of “embracing diversity” as a core value of business. This recovery of deeper
diversity awareness towards intercultural competence and beyond can bring business to
the doorway of utilizing ancient skills traditionally secluded in the lives of indigenous
people and their wisdom gatekeepers.
This paper will systemically work itself towards the thesis question. Primarily, the
definition of ritual as an indigenous technology, particularly the ritual of initiation, is
explained from the teachings of the Tzutujil Maya. Then, a parallel is drawn between
ancient indigenous initiation and modern global initiation, which is identified as the
socio-environmental crisis of today. Within these definitions of ritual and initiation, the
capacity of modern people to awaken to their own indigenousity is recognized as crucial.
The doorway to this awakening is the acknowledgement and relearning of shamanic
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sensibilities as a means of knowing the self and the world. Secondly, a description of
where Western science meets indigenous technology identifies a bridge suspended
between two worlds previously seen as incompatible. Next, current diversity training
practices in the business management world and their propensity for a more robust and
functional definition as diversity learning is explored. An evolved depiction of this work
exhibits that diversity learning is an appropriate means to hone in on sustainability
management for the betterment of business and all its stakeholders. Finally, other
application areas for indigenous technologies and shamanic sensibilities in organizational
structures are listed.

Initiation, Indigenous Technology & Shamanic Sensibility
First, it is important to consider the danger in falsely superimposing indigenous life-ways
on Western cultures. The degrees of separation can be so vast, that, in most cases, it is
only appropriate to utilize the essence of certain indigenous technologies and, with
skillful humility, allow the context to shape the outcome. This learning is where the
ecology of Western culture’s medicinal landscape, modern indigenousity, reveals itself.
The concern in this endeavor is to not compromise the original intent when awakening
indigenous life-ways in the West.
For example, Martín Prechtel writes about how Native-type practices, particularly
initiation, have been touted as remedies for modern peoples who long for a “look of
wholeness and belonging in their eyes”i. Prechtel, from the perspective of a Tzutujil
Maya, explains, “That beautiful wild look does belong to all of us but it has been
energetically and purposefully whipped out of most people’s ancestors. You cannot hope
to reclaim for your soul in a single year what two thousand years of spiritual oppression
has banished into the furthest reaches of your inner bigness. To have initiations again
we’d have to find a way to bring this banished indigenous soul back home to us and we
would have to have communities worth coming home to.”ii Prechtel goes on to explain
that true initiation is impossible in the modern world without surrender to the grief that
recognizes the cause of this lost relationship. It is important to note that “recognizing”
grief is more than mere intellectual acknowledgement of such histories, it is essential to
actually exercise the grieving process. “Only then can a useful spiritual vision emerge
from what is most ancient in us all that goes beyond the ancestral response and brings us
into relationship with our true natures.”iii
Very poignantly, Prechtel demonstrates the purpose of initiating youth while they are in
the prime moments of the “warrior-hero” phase of life, when they are impassioned to
battle and “destroy everything that has gone awry in a world that was handed to them”iv.
However, he states the main enemy of this coming-of-age process is the sudden
realization of one’s own mortality. “Most village rituals are basically finely tuned and
deliberately choreographed disasters aimed at avoiding arbitrary catastrophe and loss of
soul.”v Tzutujil Maya young men are enlisted in an initiatory war against Death. “Armed
with an acute oral literacy of courting, poetry, history, and above all a well-developed
relationship with nature as a divine female being,”vi they go into battle in the underworld
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in search of Death who has captured their “Spirit Bride”. The Spirit Bride truly is the
young initiate’s own feminine self in the mirror of the other world. The youth discovers
that, with all his bravery, he cannot fight Death with death, and so he must forge a
promise with Death itself in order to gain back his Spirit Bride; he must agree to his own
mortality. “This was not a fake Disney-like event or mock battle. Men had died doing it,
but no human enemy was ever attacked, no other race or tribe was demonized as the
enemy.”vii Only when the youth has succeeded in this challenge, is he fit to engage in the
wholeness of life (masculine and feminine) as it is demanded in all relationships and is he
able to move beyond warrior-ness to tempered adult. He becomes akin with a person who
has had a near-death experience, which awards him a tangible grasp on the value of life.
“Men who didn’t fight Death in adolescence were destined to live in a walking death.
Already killed, depressed, and dangerous they become wreakers of violence, makers of
death, corporate soldiers, and, more importantly, they become destroyers of all that is
Female.”viii Prechtel painfully explains how this youthful exuberance, if not carefully
directed, can fall into the manipulative hands of uninitiated cultures that turn the warriorhero into a nationalistic soldier, an exploitative corporate executive, a gang member, a
Nazi skinhead, or various other incarnations that do not serve the positive growth into
adulthood that Tzutujil elders have so preciously tended.*
If “modern” society walks into its own indigenous landscape, it can be seen that the
socio-environmental crisis faced today is an initiatory ordeal. It is an ordeal that forces a
look at collective human mortality in the microcosm, and a look at the planet’s mortality
in the macrocosmic view of Earth as another “body”. Unfortunately, modern life finds
itself precariously imbalanced on the side of arbitrary catastrophe rather than the wisely
practiced choreography of indigenous ritual. Nonetheless, there may be an opportunity to
mature in this fatalistic endeavor. Malidoma Somé offers a bit of hope:
Because initiatory experiences are part of every life, the immediate issue for Westerners
is perhaps not initiation itself but how one may bring closure to initiatory pain and
suffering… Among indigenous people, the whole village and sometimes even a series of
villages gathers to welcome the initiates back at the end of their ordeals. It is believed that
the greater the number of people witnessing and acknowledging the return of the initiates,
the better for them, since an ordeal that has not been witnessed is likely to repeat itself…
(In contrast) the most powerful demonstration of this in the West is perhaps the Vietnam
War… Is it then surprising that a great number of the homeless are Vietnam veterans?...
Lack of community to bring initiatory ordeals to closure also results in a society of
consumers who wander the aisles of a supermarket or browse a department store in search
of fulfillment… In general, people can come to terms with their suffering only if there is
a profound translation of their suffering into larger meaning, that is, if suffering serves a
greater recognizable good.ix
Perhaps the issue, therefore, is not recreating initiation in a way that dangerously tends
towards hollow mimickery of indigenous technologies or towards misuses of the fervent,
youthful energy that supports such rites of passage. The issue for Western people
becomes recognizing the very real existence of socio-environmental crisis as a collective
initiatory ordeal. Then, modern people are faced with the task of creating practical
adaptations to eclectic, ancient tools that serve the action of pushing through this crisis
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and globally witnessing its conclusion. This insight is not something entirely foreign to
Western cultural notions as indicated by the saying that, “Unlearned history is doomed to
repeat itself”. In this context, what unlearned indicates is not merely unknown historical
facts which may remain un-remembered, un-talked about, and un-witnessed over time. It
is the indigenous social sense, which arises out of initiation, teaching that any initiatory
wound worth talking about, if never seen, gets recreated until it is properly witnessed,
integrated with the collective community story, and therefore allowed closure so that new
learning can occur. From this perspective, Somé shares the wisdom that the more
villagers who show up to welcome the youth home after traditional initiation in the bush,
the better for the initiates because then they are less apt to unconsciously recreate
circumstances that require them to relearn the lessons and relive those challenging
experiences in daily life.
At this point, there is validity in pursuing an awareness that Western consciousness can
hold around the meanings of “indigenous self” and “shamanic sensibilities”. Although
there can be no singularly defining aspect of the indigenous self, some of its
characteristics might include a sense of belonging to a place, landscape, or ecology, a
sense of community, village or people-home, a personal sense of wholeness, balance and
completeness. These are only a few attributes that could be given to the abstract meaning
of indigenous self, knowing that it is undoubtedly vital to not romanticize either historical
or living indigenous peoples. With this attentiveness, the following story exhibits a
profound intersection between Western curiosity and the indigenous self:
Richard Wilhelm, the sinologist who translated The Secret of the Golden Flower: A
Chinese Book of Life and other works, was once in a remote Chinese village that was
suffering from an extended drought. Every kind of prayer had been offered to put an end
to the drought, but nothing had worked and the people were desperate. The only
remaining choice was to send to a remote area for a well-known rainmaker. This
fascinated Wilhelm, and he was on hand when the rainmaker, a wizened old man, arrived
in a covered cart. He alighted, sniffed the air in disdain, then asked for a cottage on the
outskirts of the village. He insisted that he be totally undisturbed and that his food be left
outside his door. Nobody heard from him for three days, then the village awoke to a
downpour of rain mixed with snow, which was unheard of for that time of year.
Wilhelm, greatly impressed, approached the old man, who was now out of seclusion. “So
you can make it rain?” he inquired. Of course he could not, the old man scoffed. “But
there was the most persistent drought until you came,” Wilhelm objected, “and thenwithin three days- it rains?” “Oh,” responded the man, “that was something quite
different. You see, I come from a region where everything is in order, it rains when it
should and is fine when that is needed, and the people also are in order and in themselves.
But that was not the case with the people here, they were all out of Tao and out of
themselves. I was at once infected when I arrived, so I had to be quite alone until I was
once more in Tao and then naturally it rained!” The villagers, the rainmaker saw, were
trying to beat the climate into submission when they should have been looking inside.x
When Taoist practice demands that people are “in themselves”, what does this mean? In
the simplest terms, it means that people who are not present in their bodies as an
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instrument of living awareness and as tool of perception connected to the greater whole,
they are much more tolerant of and apt to behave in ways that disrupt and, at worst,
destroy the world around them. The practice of “looking inside” is one commonly
eliminated by Western science as superstitious, unverifiable, and disconnected from
tangible reality in a culture that focuses almost entirely on making external causes
responsible for most of its ailments, both individual and social.
Likewise, many non-Native peoples equally misconstrue the employment of shamanic
sensibilities as a source of healing. In his book, The Spell of the Sensuous, David Abram
cogently describes the shaman’s function as a gatekeeper of the people’s path to healing:
To be sure, the shaman’s ecological function, his or her role as an intermediary between
human society and the land, is not always obvious at first blush, even to the sensitive
observer. We see the sorcerer being called upon to cure an ailing tribesman of his
sleeplessness, or perhaps simply locate some missing goods; we witness him entering into
a trance and sending his awareness into other dimensions in search of insight and aid. Yet
we should not be so ready to interpret these dimensions as “supernatural,” nor view them
as realms entirely “internal” to the personal psyche of the practitioner. For it is likely that
the “inner world” of our Western psychological experience, like the supernatural heaven
of Christian belief, originates in the loss of our ancestral reciprocity with the animate
earth. When the animate powers that surround us are suddenly construed as having less
significance than ourselves, when the generative earth is abruptly defined as a
determinate object devoid of its own sensations and feelings, then the sense of a wild and
multiplicitous otherness (in relation to which human existence has always oriented itself)
must migrate, either into a supersensory heaven beyond the natural world, or else into the
human skull itself- the only allowable refuge, in this world, for what is ineffable and
unfathomable.
But in genuinely oral, indigenous cultures, the sensuous world itself remains the dwelling
place of the gods, of the numinous powers that can either sustain or extinguish human
life. It is not by sending his awareness out beyond the natural world that the shaman
makes contact with the purveyors of life and health, nor by journeying into his personal
psyche; rather, it is by propelling his awareness laterally, outward into the depths of a
landscape at once both sensuous and psychological, the living dream of that we share
with the soaring hawk, the spider, and the stone silently sprouting lichens on its surface.
Still, the current commodification of “nature” by civilization tells us little or nothing of
the perceptual shift that made possible this reduction of the animal (and the earth) to an
object, little of the process whereby our senses first relinquished the power of the Other,
the vision that for so long had motivated our most sacred rituals, our dances, and our
prayers.xi
In the above representation of the shaman’s ability to access portals of perception it is
clear that the sensuous world is at once the vehicle and the messenger. The Western
tendency to become preoccupied by questioning the reality of spirit is irrelevant when
one grasps the value of this relationship between shaman and the many other layers of
existence. It is the shamans’ agreement to engage themselves with such sensibilities that
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opens the landscape of their awareness to realms normally inconceivable to non-Native
acuity.

Re-discoveries in Western Science
In the realm of quantum theory, the Western scientist is shocked into accepting the death
of a separate, “objective observer” of empirical analysis. In contrast, the shaman is
undoubtedly familiar with this inevitable and dynamic relationship where engaging with
realms invisible to human faculty is a normal state of existence. The shaman already
accepts the quantum reality and is informed about how to be effective in this awareness.
Margaret Wheatley’s book, Leadership and the New Science, explores how quantum
physics, fractals, and the emergent dance between order and chaos may serve to better
shape human-constructed organizations. “There is no objective reality out there waiting to
reveal its secrets… Unseen connections between what were previously thought to be
separate entities are the fundamental ingredient of all creation… We begin to see
ourselves in much richer dimensions, to appreciate our wholeness, and hopefully to
design organizations that honor and make use of the great gift of who we humans are.”xii
Although Wheatley places her vision for human organizations in the framework of the socalled “new” science, there is clear evidence that this revelation in human consciousness
is nothing new. Brian Swimme expresses his enthusiasm for this convergence of old and
new: “The new cosmic story emerging into human awareness overwhelms all previous
conceptions of the universe for the simple reason that it draws them all into its
comprehensive fullness. And the most amazing of all is the way in which this story,
though it comes from empirical scientific tradition, corroborates in profound and
surprising ways the ecological vision of the Earth celebrated in every traditional native
spirituality of every continent. Who can learn what this means and remain calm?”xiii One
of the most striking examples of human organization emulating the lucidity of “new”
science can be seen in aerial photographs of African settlements with fractal
architecture.xiv Indeed, “fractal architecture is not simply a typical characteristic of nonWestern settlements… Their design is linked to conscious knowledge systems that
suggest some of the basic concepts of fractal geometry…”xv
In this place where Western science meets indigenous technology, a bridge is suspended
between two worlds previously seen as incompatible. But if fractals can inform leaders of
modern organizations as well as architects of indigenous settlements, then it is not
unreasonable to consider that indigenous social skills and healing techniques will also
deepen the Western capacity to more effectively handle human relations and to heal its
own troubled societies. Ken Wilber explains that the reason only the modern West does
not have access to what he calls the “Great Holarchy” is because consciousness cannot be
“really real” from within the “flatland” of a monological agenda that collapses the
dimensions otherwise familiar to human reality.xvi However, that access is being reopened to the West. Strangely enough, in the most “traditional” places, there exist
seemingly unlikely candidates like the professional corporate community whose cultures
are ripe for such renewal. It makes sense that one of the platforms for this renewal would
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be diversity training because transcending the monological agenda requires a variety of
means to support each human being’s inherently unique genius to do the work at hand.

Diversity Learning
The current treatment of diversity in Westernized business for the most successful global
companies revolves around cross-cultural savvy and profitability. Although there is
widespread agreement that diverse management teams offer greater innovation and a
broader spectrum of solutions to problems that were otherwise decided upon in a
unilateral fashion, the value of diversity within corporate culture is not explored to its
deepest foundations. The basic observations about the business case for diversity involve
enhancing productivity, being better able to market to diverse customers, gaining an
advantage in attracting the best talent in a changing workforce where women and
minorities are more prominent, and benefiting from various cost-saving effects, such as
decreased job turnover, that the diversity investment creates.xvii Included in the “best
practices” for valuing diversity are setting the context for change by linking diversity to
the organization’s goals, providing ongoing communication, demonstrating committed,
knowledgeable leadership, rewarding effective diversity management, measuring results,
providing ongoing training, consistent review of organizational systems and culture, and
the involvement of employees in “how to get there”.xviii
Although these practices exhibit a genuine and valuable effort to reshape business culture
in a way that reconciles its discriminating past, therein lies a stage with the potential for a
much greater performance. The core failure of status-quo diversity training is that
diversity is superficially defined by race, gender, sexual preference, etc. rather than by the
more significant legacies of these superficial indicators like cultural practice, ancient
wisdom and social technology. For white people, holding these superficial definitions
evokes guilt and gives no credence to the valuable legacies in their own backgrounds.
These definitions of “diverse” others, as they have evolved in the past 50 years through
the work place, deliver the message to those who fit the definition that in order to be okay
in Western culture all one has to do is have a seat at the table. However, the offer on the
table is that becoming masculine, white and powerful is the only ideal. This framing of
the situation may seem crude, yet such a generalization is meant to express a thematic
truth of business experience in the West.
If business people were to consider an atypical approach to diversity that includes not just
the above mentioned superficialities but genuine access to ancestral legacies, indigenous
technologies and community management practices, there is good reason to believe that a
catalytic strengthening of corporate culture in alignment with socio-environmental
regeneration would occur. In research done on group growth, it is shown that some
groups have peak experiences of sustained creativity and trust. Such experiences were
observed to occur when “(a) groups have been in sensitivity training in semi-weekly
sessions for eight or nine consecutive months, (b) when groups have been in around-theclock ‘marathon’ sessions for thirty or forty hours with little or no sleep, or (c) when
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groups have been in twelve-hour sessions daily for twelve or thirteen consecutive
days.”xix This type of enduring, intimate process training closely resembles an inclination
towards ritual. In remembering that indigenous rituals are “finely tuned and deliberately
choreographed disasters aimed at avoiding arbitrary catastrophe and loss of soul,”xx there
is a sense that bringing groups of people together, in corporate culture or otherwise, so
that they can collectively exercise their ability to problem-solve is a universal human
need.
Diversity learning, in its most relevant and effective format, will come to signify the
cultivation of internal development that connects people to their personal power with the
result of being more able to serve their purpose in life’s work. Race, gender, sexual
orientation, etc. do matter, but it is the job of true diversity learning to operate as if and
until such things do not matter; it is a job of inclusivity that grants people access to one
another’s multiplicitous dimensions in such a way that nourishes the capacity to create
together. Then, diversity is no longer a prescription of proportions between different
categories of people and it becomes a discovery of how to do work together.
While business is compelled to steer itself solely towards the bottom line, perhaps the
best avenue to reclaim the indigenous self in business is through a sense of purpose and
wholeness in work that undoubtedly enhances profitability. James Hillman writes,
I merely want to speak of working as a pleasure, as an instinctual gratification- not just
the "right to work," or work as an economic necessity or a social duty or a moral penance
laid onto Adam after leaving Paradise. The hands themselves want to do things, and the
mind loves to apply itself. Work is irreducible. We don't work for food gathering or tribal
power and conquest or to buy a new car and so on and so forth. Working is its own end
and brings its own joy; but one has to have a fantasy so that work can go on, and the
fantasies we now have about it- economic and sociological- keep it from going on, so we
have a huge problem of productivity and quality in Western work. We have got work
where we don't want it. We don't want to work. It's like not wanting to eat or to make
love. It's an instinctual laming. And this is psychology's fault: it doesn't attend to the work
instinct.xxi
Indigenous perspectives about life work with purpose can surely help heal this
“instinctual laming” of the Western psyche. Malidoma Somé writes about the Dagara
people’s sense of work: “Most work in the village is done collectively. The purpose is not
so much the desire to get the job done but to raise enough energy for people to feel
nourished by what they do. The nourishment does not come after the job, it comes before
the job and during the job. The notion that you should do something so that you get paid
so that you can nourish yourself disappears. You are nourished first, and then the work
flows out of your fullness.”xxii Satisfying work does not require enticement. People are
easily enthused about what they do well, and that enjoyment of work is only enhanced
when there is a feeling of collective accomplishment. This effective social arrangement of
village morale surrounding work ethic is clearly an example of where Western business
culture would benefit by opening its definition of diversity practices.
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The world of business can be viewed through an ecosystemic lens where sets of
interdependent relationships are inextricably woven into other contexts and systemsnatural context, cultural context, political and legal systems, social and civic systems,
and, of course, the economic system.xxiii Thus, the professional person operating in an
intermediary position between varied organizational microclimates can sympathize with
the need for a shaman’s capacity to perceive, predict, and manage both sickness and
health. This valuable keenness is where shamanic sensibility enters the central nervous
system of corporate communities that are in urgent need of re-visioning their way out of
some fatal socio-environmental diseases. Business shamanism cannot and will not exist
on the edge of culture. In recognizing the demands of bringing shamanism into the
unlikely monological world of business, it is imperative that the business shaman learns
to navigate a path to the center of this challenge. It is time for the monk to leave the
monastery, to paraphrase Buddhist teacher and author, Thich Nhat Hanh. In reflection
about the truth and urgency of this challenge, David Abram gracefully and carefully
warns:
Psychotherapists and some physicians have begun to specialize in “shamanic healing
techniques.” “Shamanism” has thus come to connote an alternative form of therapy; the
emphasis, among these new practitioners of popular shamanism, is on personal insight
and curing. These are noble aims, to be sure, yet they are secondary to, and derivative
from, the primary role of the indigenous shaman, a role that cannot be fulfilled without
long and sustained exposure to wild nature, to its patterns and vicissitudes. Mimicking the
indigenous shaman’s curative methods without his intimate knowledge of the wider
natural community cannot, if I am correct, do anything more than trade certain symptoms
for others, or shift the locus of dis-ease from place to place within the human community.
For the source of stress lies in the relation between the human community and the natural
landscape.
Western industrial society, of course, with its massive scale and hugely centralized
economy, can hardly be seen in relation to any particular landscape or ecosystem; the
more-than-human ecology with which it is directly engaged is the biosphere itself…
From an animistic perspective, the clearest source of all this distress, both physical and
psychological, lies in the aforementioned violence needlessly perpetrated by our
civilization on the ecology of the planet; only by alleviating the latter will we be able to
heal the former. While this may sound like a simple statement of faith, it makes eminent
and obvious sense as soon as we acknowledge our thorough dependence upon the
countless other organisms with whom we have evolved. Caught in a mass of abstractions,
our attention is hypnotized by a host of human-made technologies that only reflect us
back to ourselves, it is all too easy for us to forget our carnal inherence in a more-thanhuman matrix of sensations and sensibilities. Our bodies have formed themselves in
delicate reciprocity with the manifold textures, sounds and shapes of an animate earthour eyes have evolved in subtle interaction with other eyes, as our ears are attuned by
their very structure to the howling of wolves and the honking of geese. To shut ourselves
off from these other voices, to continue by our lifestyles to condemn these other
sensibilities to the oblivion of extinction, is to rob our minds of their coherence. We are
human only in contact, and conviviality, with what is not human.xxiv
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If Abram’s warning is heeded, then the organizational landscape has the capacity to
enable this coherence that is made possible through relationship with other humans, with
the more-than-human, and with the vastness of the greater world in its animate and
sensate wholeness.

Other Applications

•
•

•

•

•

Other areas of application for the integration of shamanic sensibilities, indigenous
technologies and an expanded definition of diversity practices include:
Leadership development: Leaders that have access to a wider variety of skills and
who have embodied them through doing their personal work are the most adaptive and
capable of getting out of their own way to support organizational excellence.
Decoupling organizational design from dysfunctional hierarchy: Redefining the roles
and responsibilities of people within an organizational structure so that another functional
option beyond hierarchy exists mandates a willingness to look at other social designs.
Indigenous villages are one of the best places to start. Transfer of knowledge, mentoring,
building something that is bigger than one’s own lifetime to support a positive legacy and
a generational sense of time, identifying the genius in every individual for the health of
the collective, and dedication to personal healing are some of the characteristics of
indigenous design.
Inter-organizational collaboration: Traditionally, organizations live in competition
with one another. Indigenous collaborative sophistication specializes in creating a way for
every work to be fully supported because of a core realization that the bigger, collective
work cannot be done alone. Therefore, competition remains a stimulus rather than a
destructive mode of scarcity. Insights from indigenous gift economies provide some
insight to this refined approach.
Human Resources services: HR can be the organizational mirror. Evolving HR to
adopt the systemic perspectives native to indigenous design means it can be the place
where people are made aware of the whole body of the organizational rather than just the
part they live in their daily work. The whole informs the purpose and direction of the
parts and determines the interdependent landscape of the organization.
Disruptive innovation: Understanding ancestral legacy and the capacity to break
historical patterns as synonymous with disruptive innovation is key. For example, the
current business trend to develop new markets because of saturation in Western markets
requires disruptive innovation, or fresh ideas that creatively interface with peoples and
places that business has traditionally ignored for the purpose of profit. Many of these
“new” markets are the world’s four billion poor who live on less than $1,500 per year. It
can be difficult to navigate and sustainably transition towards genuine service to these
markets unless tools of awareness such as the ones this paper focuses upon are present.
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Conclusion
Perhaps, just as emotional intelligence and its virtues have infiltrated the common
language of business leadership and management, sacred intelligence will also begin to
find footing through people who possess skills that dance with the deepest parts of this
critically ailing global condition. The reality of the situation demands immediate
attention, but as the cultural icon of Western genius himself, Albert Einstein, said, “No
problem can be solved from the same consciousness that created it.” In the spirit of such
clarity, it is suggested that indigenous technologies creatively adapted to Western social
conditions and employed with shamanic sensibility offer the world of business, among
others, a doorway to a different consciousness that is required to solve such profound
problems. In the hopeful words of Martín Prechtel, “A new culture would have to develop
where humans and their inventions are not at the center of the universe, and where God
too is not at the center. What could be at the center is a hollow place, an empty place,
where both God and we humans could sing and weep together as a team pushing magical
words into that sacred Hole. Maybe together, the diverse and combined excellence of all
cultures could court the Tree of Life back out of its frightened and fugitive existence in
the previous layers where it was banished into the invisible by our scared literalist minds,
dogmatic religiosities, and forgetfulness.”xxv
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Abstract
Managers draw on many information sources to aid in corporate decision making. One source of
information usually overlooked is the unintended, self-organized patterning of behaviour that
spontaneously emerges in complex human systems.
Typically, managers ignore or misinterpret the unexpected behaviours and paradoxical
occurrences that emerge, often repeatedly, in every workplace. However, such behaviours and
occurrences reflect a dimension of unintended coherence – of self-organized patterning – within
a corporation. Such coherence offers rich insights about previously unrecognized corporate
goals, fears, weaknesses, and strengths. When managers fail to discern self-organized patterns in
unintended organizational behaviour, such patterns fail to yield the wisdom they otherwise
could. In order for managers to make use of this rich information source, they must possess
skills in self-organized pattern identification and analysis. Drawing from a grounded theory
study of managerial pattern identification and analysis, this article examines forms of evidence of
self-organized dynamics that can help people begin to become conscious of these dynamics in
the workplace. I also examine obstacles to consciousness of self-organized patterns, that result
in managers ignoring or misinterpreting these patterns.
Failing to accurately discern unintended organizational coherence yields unfortunate
consequences for corporations. Among them is a fracturing of the systemic relatedness possible
between managers and the organizations in which they work. As long as managers fail to
understand the language of systemic self-organization, they cannot relate effectively with the
organizations in their care. By contrast, learning to discern the unintended coherence that
emerges in organizations allows managers to engage in more effective relationships with
organizations as the complex entities they are.
Keywords: corporations, self-organization, consciousness, reflexivity

Self-Organization: Unintended Coherence in the Workplace
“Although the specific path followed by the behaviour [of a system]… is random
and hence unpredictable in the long term, it always has an underlying pattern to it,
a “hidden” pattern…. Chaos is therefore order (a pattern) within disorder.”
(Stacey, 1993:228)
Managers shoulder responsibility to make decisions, large and small, every day. These decisions
can have tremendous impact on people’s work activities, their livelihoods, and the survival of the
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firms in which they work. Not surprisingly, then, corporations gather and generate volumes of
data to aid managerial decision making. Information helps managers to design and maintain
organizations that are coherent.
Managers design organizations to be coherent. The coherence that managers envision gets
communicated through strategic plans, corporate memos, and departmental meetings.
Communication vehicles like these convey the corporate coherence that managers intend to see.
However, everyday in organizations, unexpected behaviours, anomalous events, and paradoxical
occurrences unfold that have no clear relevance to the coherence that managers design. The
confusion – and frustration – that such happenings create signals the meeting of two
organizational coherences: one intended and another unintended. Alongside managers’ intended
corporate coherence, the systemic dynamic Jantsch (1980) called self-organization operates
autonomously of the coherent strategies, objectives, and tactics that managers design. Selforganization is one way a complex system displays coherence – unintended coherence.
In unintended workplace behaviours, self-organization expresses an organization’s deeply-held
(perhaps barely conscious) perceptions about itself. Self-organized patterns reflect a system’s
collective memory (Cilliers, 1998). Such patterns also reflect a system’s beliefs about its
identity, including how and to what extent that identity may be under threat (Maturana & Varela,
1980). Such patterns reflect a system’s perceptions about the future, which may not be fully
recognized by organizational members (Conforti, 1999). Underlying otherwise perplexing
organizational behaviours are goals, desires, fears, strategies, traps, developmental stages of
maturity, strengths, weaknesses, values, taboos, and unacknowledged cultural
characteristics (Mark & Pearson, 2001). Self-organized behaviour is a symbolic language,
expressing how an organization subconsciously perceives itself at any given point in time. Selforganization is self-expressive. It offers informative, real-time data about the state of an
organization.
The corporate decision making that unfolds every day in organizations often overlooks the
valuable insights that self-organization can afford. When managers fail to discern self-organized
patterns in unexpected organizational behaviour, such patterns fail to yield the wisdom they
otherwise could.
Often, managers ignore unexpected behaviours in corporate settings. Or, when such happenings
are too big to ignore, managers typically view them as problematic. Managers’ urgency to
overcome unexpected challenges that arise in corporations is understandable. However,
managers focussed on removing unexpected challenges often mobilize remedies without fully
understanding the dynamics driving the behaviour they want to fix. As an analogy, physicians
can more effectively prescribe a medical intervention when they know with some precision the
health situation a patient is facing. Similarly, managers can better manage and influence
organizational behaviour when they understand with some precision the self-organized dynamics
driving that behaviour. When an organization’s coherence departs from that which leaders
expect – when it shifts into self-organized coherence – the management challenge becomes
discerning the identity of the unintended coherence and regaining the capacity to influence
organizational behaviour.
Self-organized patterning as a form of overlooked coherence within corporate settings. This
discussion of self-organized pattern detection draws from a grounded theory study conducted
between 2000 and 2005. The study examined the pattern-detection processes of people working
in corporate settings. The purpose of this paper is threefold. First, I will present forms of
evidence of self-organized patterning that exist in work settings. Second, I will examine
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obstacles that managers face in perceiving and understanding such evidence when it arises.
Third, I will describe consequences of managers’ failure to become conscious of self-organized
dynamics in the workplace.

Study Method
The purpose of the study was to identify theoretical constructs and relationships that could
inform future research regarding the identification of self-organized patterns in work settings.
An initial literature review suggested that existing management research lacked attention to ways
in which managers could engage in self-organized pattern identification. To address this gap in
understanding, a grounded theory research method (Glaser & Strauss, 1967) guided this
exploratory research. Sampling, data collection, and data analysis for this study focused on
describing the conceptual categories involved in practitioners’ pattern-identification processes.
The grounded theory method encourages data collection from diverse sources to assist
researchers in developing clearly-described conceptual categories. Accordingly, I collected 60
incidents of pattern identification from 23 practitioners who live and work in North America,
South America, Europe, and Australia. In their organizations, these individual held roles
including industry analyst, consultant, entrepreneur, managing partner/owner, vice president, and
CEO. Study participants applied their pattern identification skills within an array of industries
including health care, education, social services, manufacturing, construction, investment, the
judicial system, international diplomacy, the arts, and the public sector. All participants had a
reputation for being able to detect self-organized patterns where others in their workplaces
tended only to see problematic “chaos,” “mistakes,” or “counterproductive behaviour”; hence, in
this article I refer to study participants as pattern analysts. I interviewed pattern analysts in
person or by telephone. I also gathered data about pattern detection processes as a participant
observer, in a group of individuals who met periodically between December, 2000 and July,
2003 to discuss self-organization in corporate and other settings. In total, this study generated
21,560 lines of transcription (from tape recorded interviews) and field observation notes, which
were entered into a qualitative research software analysis tool, ATLAS.ti, for initial coding and
analysis.
In accordance with the grounded theory method, examination of the literature unfolded
concurrently with data collection and analysis. As I identified conceptual themes in the
interviews and field notes, I turned to organizational literatures that addressed such themes to
compare and contrast my study findings with that of other researchers. Where possible, I
focused my literature review on top tier management journals [1]. However, it became quickly
apparent that systemic self-organization – and how organizational practitioners make sense of it
– has received scant treatment in mainstream management literature (Buckle, 2005), reaffirming
the argument that consciousness of self-organization in workplaces has been under-studied. I
was able to identify sufficient management literature to legitimize this research. However,
examining that literature concurrently with data collection and analysis had another impact on
this study. The literature itself became another source of data that enabled the development of
conceptual categories. [2] Repeated iterations of data collection, data analysis, and literature
review clarified and refined the conceptual categories that emerged through this study.
I sought to validate study findings in a number of ways. The grounded theory approach itself
acts as a quality-control mechanism for the findings it generates, by encouraging the collection
of data from diverse individuals and other sources. By purposely seeking a sample of
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individuals working in widely diverse industries, the conceptual categories generated in this
study can be assumed to have explanatory power in a broad variety of contexts (Strauss &
Corbin, 1998). I also sought to assure internal validity through enlisting several study
participants to read and comment on early drafts of the study’s findings, as per the advice
of (Maxwell, 1998; Yin, 1998).
In the following pages, I will present what this study uncovered regarding evidence of selforganized patterns in corporations, and the obstacles that practitioners face when attempting to
become aware of self-organized workplace coherence.

Evidence of Unintended (i.e. Self-Organized) Coherence
Self-organization, by definition, involves the emergence of unplanned, unintended dynamics.
However, corporate life does offer specific clues that self-organization is behind puzzling
behaviour. In this section, I will present three categories of evidence of unintended coherence
used by corporate pattern analysts: anomalies, paradox, and repetition. Pattern analysts report
that the emergence of such evidence can act to alert them to the presence of self-organized
patterns in the workplace.

Anomalies as Evidence of Self-Organized Coherence
A theory of self-organized pattern identification must have a place for workplace anomalies:
behaviours that are unexpected and unintended by managers and employees alike. In this
section, I will examine the meaning of anomalies in corporate life. Based on interviews and
observations of corporate pattern analysts, I will discuss the meaning and value of anomalies for
managers seeking to understand self-organized dynamics in the workplace. I will also offer
examples of anomalies identified by some of the men and women who participated in this
research.
Undoubtedly, demands for efficiency pressure organizations to behave in routinized, predictable
ways. However, unusual behaviours occur in corporate settings. What is unusual behaviour?
Experience ingrains in managers a familiarity with normal or typical workplace behaviours.
Unusual behaviour, by contrast, refers to abnormal or atypical happenings that unfold within an
organizational system. For the purposes of this study, behaviours include people’s micro-level
outward actions or demeanours, and also macro-level phenomena, such as workplace
circumstances or events, corporate performance, and prevailing moods or cultural
climates (deGreene, 1997). Corporate pattern analysts observe anomalous workplace behaviours
in many shapes and sizes. Often, unusual behaviours emerge merely as atypical, outliers in the
normal curve of expectable events and behaviours in daily organizational life. One pattern
analyst described her response to an organization exhibiting slightly unusual behaviour this way:
“There is a pervading sense that something just doesn’t fit… There’s not congruence in
everything.” Workplace anomalies generate in corporate pattern analysts this sense that
“something doesn’t fit.”
Two forms of workplace anomalies signal to pattern analysts that unintended congruence (i.e.
self-organized patterns) may have emerged in their midst.. A pattern analyst offered an example
of a workshop participant who was operating out of role, differentiating himself from other
participants with peculiar behaviour:
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He was making lots of disruptions…. We had a writing exercise and he didn’t have his
own paper, and somehow in the process of writing, half of his pages got torn in half and
crumpled. And this whole time he was sitting there with his briefcase huddled to his
chest… very clearly uncomfortable.
Another pattern analyst reported an example of a regional symphony that hired an Executive
Director who did not like classical music. One pattern analyst has noted that corporations
regularly operate out of role identity in deciding to purchase sports stadiums – commonplace
occurrences, but behaviours falling outside the realm of the business in which they are
operating (Patrizio, 2001). These examples have in common a person or entire company acting
outside those behaviours commonly understood as central to their key business functions. A
second form of workplace anomaly I call intense reactions. One pattern analyst found herself
cued to particularly strained dynamics at a worksite in this way. After each visit to this location,
she would “leave the office feeling like I’d smoked two packs of cigarettes. It’s very uncommon
for professionals to smoke in this region but nearly everyone does in this particular office.”
Another pattern analyst described an encounter where, “soon after the meeting began, tension
was really high in the room. If these two staff members had had bazookas, they’d have been
killing one another”. Unusually pervasive stress-coping mechanisms and unusual anger both
constitute intense responses to organizational dynamics that, on the surface, do not seem capable
of instigating such reactions.
For many corporate pattern analysts, the process of pattern detection begins when they notice
behaviours that differ from the intentionally-organized patterns of behaviour that managers
orchestrate in order to lead organizations. Managers involved in this research who sought to
detect self-organized patterns in the workplace view anomalies in a company’s behaviour or
performance to be important. Conceptually, this makes sense. If self-organization represents an
unintended form of coherence in a workplace, it stands to reason that unintended activities,
events, or performance can act as clues to understanding such patterns. Developing a keen
attention for anomalous behaviour can be a valuable first step toward detecting self-organized
workplace dynamics.

Organizational Paradoxes as Evidence of Self-Organized Coherence
If unusual behaviours represent one form of evidence of self-organized dynamics involving
anomaly, paradoxes are a facet of organizational life not anomalous at all. For pattern analysts,
paradoxes bring intended organizational coherence and unintended coherence into sharp
contrast. Here, I will define paradox, provide examples of it from the management literature,
and offer examples of paradoxes noted by corporate pattern analysts that helped these individuals
to detect autonomous, self-organized patterns that had emerged in organizations where they
worked.
In her survey of organizational paradoxes, Lewis (2000) described them as encompassing
perspectives, demands, and findings about organizations that appear conflicting, opposing, or
seemingly illogical. Eisenhardt) (2000) noted that paradox represents the simultaneous existence
of two inconsistent states that strikes us as absurd or irrational. Paradox represents a moment of
discovery of contradictory yet related thoughts and actions in corporate settings. In their
paradoxical behaviours, organizations reveal the existence of “simultaneous conflicting
truths” (Lewis, 2000:761).
Management
scholars
have
identified
examples
of
common
organizational
paradoxes. (Trevelyan, 2001) has written about ways that a single managerial decision can have,
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simultaneously, both positive and negative effects on external stakeholders. (Fiol, 2002) has
examined how, over time, a hard-won organizational asset can also act as a liability. (Miesing,
1984) has examined how innovative and responsible corporate planning systems can, not
uncommonly, become unreflective routines. In the paradoxes these scholars describe, we can
perceive realities that contradict common organizational beliefs and intentions, discovering that
those beliefs and intentions cannot account for all that unfolds in organizational life.
Paradox offers corporate pattern analysts an opportunity to recognize the co-presence of intended
and unintended truths about a corporation. Three examples illustrate this point. One study
participant noted that a national social services charity awarded the most funding to the country’s
most affluent regions, not the most impoverished. Despite an espoused religion-based value
system, offices in this organization had to strategize against one another to attract needed
resources. The study participant noted that this charity self-organized around a pattern of fierce
competition – a pattern with considerable influence over the behaviours of its members. A
second pattern analyst reported a case wherein a company sought to fill a clerical job posting.
The job description for this administrative support position contained a substantial emphasis on
advanced-level coaching skills. Even if the company found a person whose skills encompassed
the desired skills, the combination of administrative support and leadership responsibility
(without authority) would likely sabotage anyone’s possibility of success in the role. Without
realizing it, the organization had designed this position to fail. I offer one final example of
paradox. An employee working at an actively “family-friendly” workplace noted that his
managers regularly scheduled off-site, mandatory training meetings in the evening. This
scheduling compelled most of the staff members to scramble to find alternate child care
arrangements (Laiken, 2003). Inherent contradictions in each of these examples of paradox
demonstrates some of the elaborate and pervasive configurations of behaviour in companies that
operate autonomously from the configurations of behaviour that managers intend to yield
productive results. Corporate pattern analysts become attuned to such paradoxes, recognizing
them as examples of intended and unintended coherence operating simultaneously within a
company.
Paradox, unfortunately, is common in corporate life (Quinn & Cameron, 1988). However,
participants in this study commonly cited paradoxes as useful clues to pattern detection efforts. I
turn now to another common clue to the presence of self-organized dynamics in the workplace:
commonality itself, in the form of repetition.

Repetition as Evidence of Self-Organized Coherence
The definition of pattern – “an arrangement of repeated or corresponding parts” (McLeod, 1984)
– points to repetition as a category of evidence useful to corporate pattern analysts. Here I offer
both definitional and theoretical arguments that unintended organizational behaviours tend to
repeat themselves. In fact, oftentimes, repetition of perplexing behaviours is what makes them
recognizable to pattern analysts. In this section, I explore the use of repetition in corporate
pattern analysis.
Theorists in various disciplines have observed that unintended dynamics often repeat. Carl Jung
theorized that much human behaviour in contemporary times unwittingly follows ancient,
archetypal patterns that people unconsciously re-enact (1959). [4] Freud hypothesized that
people keep their fixation on such patterns unconscious as a primitive human defence against
acknowledging truths about their past; people repeat behaviours as a way to avoid consciously
remembering them (Conforti, 1999). The complexity literature notes that repetitive dynamics
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are characteristic of self-organization. In business, for example, specific behavioural dynamics
that occur at the industry or organizational levels will often “echo” at the business unit, work
group, or individual levels (Thietart & Forgues, 1995). Theoretical arguments such as these
suggest that people unconsciously repeat certain patterns of behaviour.
The relationship between patterns and repetition is a fortuitous one for people who want to
discern self-organized workplace dynamics. As a self-organized dynamic repeats, the likelihood
of its detection increases. Often a person must encounter a particular dynamic repeatedly to be
able to discern the patterned nature of that dynamic (Johnson, 2001).
Participants in this study intuitively understood the connection between patterning and repetition,
and they used this conceptual link to detect self-organized dynamics in the workplace. To the
question, “how do you detect a self-organizing pattern in your workplace?” one study participant
replied that his ability to discern and understand the nature of any particular self-organized
dynamic increased with its reoccurrence: “The pattern gets clearer when you see the pattern
keep repeating.” Another pattern analyst explained, “I look first of all for something that repeats
itself. That’s the critical moment. Then I look for the context in which it’s repeating itself too –
across multiple contexts… Are there common variables that would contribute to this
repetition?” Other pattern analysts used the repetitive nature of self-organized patterns to aid
their powers of prediction. Once those analysts had a fairly clear idea of the nature of a
particular pattern, they made predictions about the organization’s future behaviour then waited to
see if their predictions would unfold. As one analyst said, “[Patterns are] predictive about what
will happen next. I won’t necessarily know with a guarantee what will happen next.… [But I
know with] high probability what might happen next, and also where to look for what might
happen next.”
A variety of evidence presents itself to managers interested to identify the self-organized
dynamics that emerge in corporate settings. Insofar as self-organization is unintended,
organizational anomalies offer clues to its presence. Insofar as self-organization is a dynamic
that is organized and autonomous, organizational paradoxes bring into focus elaborately
interconnected behaviours that serve goals quite unrelated to those managers consciously
espouse. Insofar as self-organization is patterned, it echoes and repeats over time and throughout
locations within a corporate system, much as the fractal forms identified by Mandelbrot (1982a;
1982b) in both natural and social systems. None of the pattern analysts I interviewed or
observed could detect a single instance of anomaly, paradox, or repetition, then instantly grasp
the nature of a self-organized dynamic. Nonetheless, such occurrences acted as evidence that,
over time, yielded consciousness of unmistakeable coherence in otherwise perplexing
organizational events.
The theory of self-organized pattern detection emerging from this study suggests that anomalies,
paradoxes, and repetition are conceptual categories that are readily identifiable by workplace
practitioners. While each of these categories makes self-organized pattern detection achievable,
this study also yielded discoveries about impediments to pattern detection. I turn now to discuss
these obstacles.

Obstacles to Awareness of Self-Organized Coherence
I have argued that self-organized dynamics offer important, although often unrecognized,
information about the corporations in which these patterns arise. I have discussed evidence that
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allows some managers become conscious of self-organized patterns. Now I wish to examine
why such consciousness can be difficult to achieve. In this section, I present four conceptual
categories obstructing such consciousness: viewing organizations as tools, the “problem” label,
the stance of expert, and entrainment. I will show how both academic writing and laypeople’s
assumptions about the purpose and appropriate behaviour of organizations collude to create
obstacles to awareness of self-organized patterns. I will argue that the tendency to characterize
unintended organizational events as “problems” impedes understanding of self-organized
patterns. I will examine how a pattern analyst’s self-perception as “expert” in the management
and understanding of organizational dynamics acts as an impediment to self-organization pattern
detection. And I will explore why pattern analysts themselves fall prey to self-organized
dynamics, making it difficult to recognize the patterns in which they’ve become ensnared. These
obstacles to awareness of self-organized dynamics act as unfortunate impediments to
consciousness about such patterns in corporate life.

Obstacles to Awareness of Self-Organization: Viewing Organizations as Tools
Commonly-held assumptions about the purposive nature of organizations impede people’s
ability to detect self-organized patterns in the workplace. To support this argument, I refer to an
academic argument that organizations are a social technology. I argue that the view of
organizations as tools has permeated practitioner thought and language. My intent is to show
that viewing organizations as tools to achieve managerial aims tends to result in self-organized
patterns remaining unnoticed.
Humans are a tool-making species (Oakley, 1964). The modern world possesses an
unprecedented variety and quantity of technology. Technology usually refers to inanimate tools
or machines. However, scholars (e.g., Hickson, Pugh, & Pheysey, 1969; Perrow, 1967; Pugh et
al., 1963) use the term to mean “the organization of knowledge, people, and things to accomplish
specific practical goals” (Winston, 2003):1). Contemporary workplaces, then, are examples of
“a technology for producing a subset of the objects and artefacts that society demands” (Hatch,
1997:128). Organizations pervade our society. They are, perhaps, the most potent tool humans
have ever created.
In popular thought and metaphor, organizational practitioners understand organizations as
machines built for human use (Morgan, 1997). Evidence of this view emerges in language such
as “management tools,” “change levers,” “driving change through a corporation,” “building
solutions,” and “reengineering companies for peak efficiency” (Wheatley & Kellner-Rogers,
1996). Many a practitioner and scholar alike believe that the machine-like nature of
organizations is what enables them to produce ordered activity.
However, like any machine, organizations sometimes surprise us. We design organizations to
gain control of scarce resources and transform them into wealth. Although we design
organizations for this purpose, organizations, like other tools, often behave in ways we neither
intend nor expect. “Technologies exhibit superfluous efficacy or polypotency in their functions,
effects, and meanings” (Sclove, 1995:20). Despite our best planning and implementation
strategies, organizations’ actions generate unexpected consequences (Selznick, 1953). Despite
designers’ considerable intelligence, organizations’ behaviours and impacts can differ widely
from their creators’ plans or members’ expectations. Dynamics of self-organization are one of
the unintended consequences of organizational life. We attribute considerable power to our
organizations. However, their unpredictable polypotency renders them considerably flawed
instruments of human intention.
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Management theorists acknowledge that unintended consequences can arise within
organizations. However, the conceptualization of organizations as tools to achieve managerial
goals remains a compelling ideal to theorists and managers alike. Such a conceptualization is
limited, tending to leave little room for awareness of the spontaneous self-organized patterns that
emerge autonomously from the behaviour an organization is designed to produce.

Obstacles to Awareness of Self-Organization: The "Problem" Label
A limited understanding of the nature of organizations is one impediment to consciousness of
self-organized dynamics in a workplace. I now examine what gets labelled a “problem” in
organizations. The “problem” label is another impediment to consciousness of self-organized
patterns.
Labelling unanticipated behaviours, paradoxes, and repetition as “problems” is common
corporate practice. In this section I argue that this practice obstructs the identification of selforganized patterns. I make this claim because, even if a pattern analyst notices evidence of selforganized dynamics, problematizing that evidence obstructs the analyst’s ability to understand
that evidence as coherent; problematizing obstructs one’s ability to see a pattern amidst the
anomalies and paradoxes of corporate life.
According to The New Collins Thesaurus, synonyms of the noun problem include a “can of
worms,” “trouble,” and “delinquent” (McLeod, 1984). Labelling unexpected organizational
behaviours or paradoxes as problems characterizes them in terms of their failure to be predicted,
desirable, or good. When people classify any organizational behaviour as a problem, this
assessment affirms their commitment to their existing understandings of how an organization
and its members should behave. Any behaviours departing from this understanding, by default,
become problems. Rather than describing unusual behaviours or paradoxes in terms of what
they are, labelling them problems categorizes them in terms of what they are not. They are “cans
of worms,” “trouble,” or “delinquent” because they failed to meet expectations.
Examples of this labelling style abound in workplaces, in comments like, “This was a problem
trainee.” Employees complain that individuals, departments, or entire organizations “are not
doing their job” (a description that implies the presence of one or more problems). The problem
label generally refers to a situation external to the person making this characterization. And, the
label may often accompany a distressed inward reaction. For example, one pattern analyst
involved in this study recalled, “I used to get really upset – distraught – when things went
‘wrong.’ I felt like, ‘They haven’t behaved properly! Somehow they tricked me!’ It was a big
thing.” The problem label is common in organizations. However, for self-organized pattern
detection, it is, well, problematic.
True, organizations rent workers’ experience and expertise, in large part, so those workers will
detect and correct problems. The problem label can be useful when it initiates actions designed
to get a system back on track and return it to behaviours that lead to desired performance. The
problem label works when the achievement of performance via predetermined means is the goal.
However, labelling unusual behaviours or organizational paradoxes as problems acts as an
impediment when people want to identify self-organized patterns in workplaces.
By definition, self-organized patterns are not predetermined. When understanding the dynamics
of such a pattern is one’s goal, problematizing unanticipated occurrences interferes with
successful pattern analysis. Fundamentally, the label classifies behaviour in terms of what it is
not, or how it is wrong. Characterizing behaviours as problematic fails to help us understand
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what pattern does govern that behaviour, or how that behaviour is accomplishing some
unrecognized purpose well.
In organizations, people tend to characterize unexpected behaviours as problems. However,
remaining open and curious toward organizational surprises is an important attitudinal strategy
for understanding self-organized dynamics. Such openness is a radical cognitive stance in
organizational life. That knowledge workers would permit themselves an honest encounter with
surprise runs counter to what management literature would leave us to expect. [5] This literature
conveys the unequivocal message that surprises are unwelcome in corporate life. To
management scholars, surprises are undesirable discontinuities or disruptions (Ansoff, 1975;
Erlenkotter, Sethi, & Okada, 1989) to be shielded against (Lampel & Shapira, 2001) or otherwise
actively avoided (King, 1995). This literature assumes that managers are, or should be,
positioned against surprise for two reasons. First, surprise implies the failure of a company’s
forecasting techniques to eliminate surprise (Ansoff, 1975; Watkins & Bazerman, 2003).
Second, managers do or should position themselves against surprise because it represents a threat
to an organization’s continued survival. (Consider descriptions of organizations “that cannot
afford” surprises in the workplace [Coutu, 2003], and the linking of surprises with organizational
“crises” [Ansoff, 1975].) Much management writing recommends that managers and theoritst
have a responsibility to help organizations avoid being surprised (King, 1995; Weick & Sutcliffe,
2001). In short, surprises have a reputation as bad news. While some exceptions to this message
do emerge in the literature (i.e., Louis, 1980), rarely do they treat surprise as a helpful, or even
neutral, emotion resulting simply from a difference between anticipated and actual experiences
in workplace settings. The management literature characterizes surprise as a problem.
Self-organized pattern detection may redeem surprises from this problematic fate. People skilled
in corporate pattern analysis view surprise as a valuable emotion in service of self-organized
pattern detection. One pattern analyst commented,
A client of mine just the other day said, “It always amazes me how you don’t get all upset
about something going wrong.” Well, that’s the issue, she things of it in terms of
something “going wrong.” Instead of speaking that way, I ask myself, “What’s the real
pattern here?” Have I really been honest about what’s going on here? Am I really
paying attention to what’s actually happening?
As this analyst’s reflections suggest, surprises represent opportunities for destabilizing
preconceived assumptions about how members of an organization should be behaving, and
discovering new understandings about what patterns govern how members actually are
behaving. “There’s a tremendous gift in things that don’t fit, I think. When I come up against
them I have to rethink some of my assumptions,” commented one study participant. The
“problem” label is an obstacle to consciousness of self-organized patterns. Reframing
organizational problems as potentially informative surprises is a way to overcome this obstacle.

Obstacles to Awareness of Self-Organization: The Stance of Expert
How we – management researchers and practitioners alike – problematize unintended workplace
behaviours acts as an impediment to discerning unintended coherence in organizations. Who we
train to lead and work in organizations presents another impediment.
An irony emerged during data collection for this study. When pattern analysts met to analyze
perplexing cases of unexpected organizational behaviours or paradoxes, those people with
expertise in a business setting like the one being analyzed typically could not detect patterns in
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the evidence that was presented. In this section, I argue that the tendency for people in
organizations to behave as experts impedes the ability to appreciate unexpected behaviours,
paradoxes, or unexplained repetition as patterned. I will examine why people behave as experts
in corporate settings. I will examine why business training often does not help one understand
self-organized patterns, and I will explain analytic techniques used by pattern analysts to
overcome the obstacle presented by their business experience and training.
Expertise is prized by organizations and those who work in them. Business students pay tens of
thousands of dollars in tuition to learn to evaluate better business administration from worse,
effective corporate performance from ineffective, and appropriate courses of managerial action
from inappropriate. Normative judgment about managerial action and business behaviour is,
perhaps, the central skill that business schools and management training programs transmit.
Employers prize this expertise, as reflected in the increased salaries awarded to MBA
graduates (Page, 2003). Several organizational studies (e.g., Alba & Moore, 1983; Burt, 1983;
DiMaggio & Powell, 1983; Kadushin, 1968) have helped researchers understand people’s deeply
ingrained tendency to behave as they believe people in their positions should behave. People
working in business settings try hard to act like business experts.
A confident ability to apply expertise in the face of business problems is reassuring to corporate
shareholders. However, this study suggests that the stance of expert impedes one’s ability to
understand self-organized patterns. The logic of business differs from the logic of self-organized
patterns. Understanding patterns operating according to logic that runs autonomous from
business logic requires corporate pattern analysts to engage in analytical techniques that run
counter to the business acumen that their organizations sanction.
To detect and understand self-organized dynamics, corporate pattern analysts must learn to
temporarily bracket or suspend their business expertise. This is a tremendously difficult
technique for corporate pattern analysts to master. It requires them to distance themselves from
the very ways of thinking whence they derive their corporate reputations, power, and
control (Argyris, 1976). “Turning off” one’s “expert mode” enables a pattern analyst to engage
another analytical technique: taking the counterintuitive stance that every unexpected or
paradoxical action, decision, emotion, and behaviour an organization displays is entirely
appropriate to whatever self-organized pattern is operating in that system (Kaufmann, 2003). By
“appropriate” I am not suggesting that self-organized behaviours are acceptable – often, they
cause corporations considerable damage. Rather, bracketing one’s business training and
experience is an analytical technique helpful to pattern analysts. It enables pattern analysts to
use a technique of viewing even perplexing organizational behaviours as appropriate, accurate
expressions of some unknown pattern. Together, the techniques of bracketing one’s business
expertise and viewing all organizational behaviours as appropriate give pattern analysts an ability
to discern coherence in those behaviours that people operating within the confines of their
business expertise cannot.
When business experts fail to suspend normative business judgments, they fail to discern the
evidence that a self-organized dynamic has emerged, or they fail to discern how such evidence is
interconnected into a self-organized logic quite independent of the prevailing logics governing a
firm. Remaining caught within the logic of one’s formal and informal work training (“book
learning” and “street smarts” alike) develops a business acumen that can act as a perceptual
“corporate immune system” (de Gues cited in Senge, Scharmer, Jaworski, & Flowers, 2005),
preventing the detection of self-organized dynamics. Proverbial wisdom counsels that, “to a
hammer, everything looks like a nail.” Unless corporate professionals know when to forgo the
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tools afforded by their business training, their hard-won professional training will act as a barrier
to the detection of self-organized patterns.

Obstacles to Awareness of Self-Organization: Entrainment
The apparent rationality of business training tends to convince corporate professional that their
knowledge somehow distances them from organizational difficulties. Armed with expertise, we
can recognize, predict, avoid, and control organizational events, exerting our will to act on them.
Here, I wish to present a final obstacle to awareness of self-organized patterns – a characteristic
of self-organization that confounds the assumption that intelligence and intention can neutralize
the adverse impacts of self-organized dynamics.
Self-organization is a systemic dynamic that entrains participants into patterned behaviour.
Entrainment occurs without participants recognizing it. This characteristic of self-organization is
another impediment to consciousness of self-organized dynamics. In this section I will define
entrainment, providing examples of what it does to pattern participants and pattern analysts alike.
Self-organized dynamics in a workplace enlist the participation of people who work there.
People become entrained in self-organized systemic dynamics. To understand entrainment,
consider this observation, made by a researcher interviewing executives in the tobacco industry.
“I felt the presence of the company within them. … I felt that I was speaking with more company
than person, or perhaps a person who could no longer distinguish between the two” (Rosenblatt,
1995 cited in (Bella, 1997). Pattern analysts encountering self-organized workplace dynamics
offered similar accounts. To a degree, pattern participants’ individuality becomes subsumed in
the maintenance of self-organized patterns. When people become entrained in a pattern, their
speech, behaviour, and reasoning styles express the pattern in which they are entrained.
Entrainment becomes an obstacle to the consciousness of self-organized workplace patterns
because pattern analysts, themselves, can and do become entrained in the patterns they seek to
detect and understand. On a simple level, pattern analysts may find themselves unconsciously
synchronizing their body language to that of pattern participants (Kaufmann, 2003). More
subtly,
There is an overlap between the inner structure of one’s internal psyche and the outer
structure of external organizations that influence the mind…. [T]here is a constant and
strong interplay between the structure of the internal personality of an individual and the
structure of the external environment. (Mitroff, 1983:90).
As one pattern analyst commented, a pattern analyst examining a self-organized dynamic “will
also orbit in its trajectory.”
As a systemic phenomenon, entrainment challenges the attempts of scholars and pattern analysts
to separate impersonal observations from personally entangled experience (Colaizzi, 1978). At
any point during one’s attempts to understand a self-organized dynamic, pattern analysts may
suddenly discover that they have unwittingly adopted roles, moods, or decision-making habits
that belong to the self-organized pattern they are seeking to understand. For example, selforganized patterns in the workplace often form around ineffective interpersonal relationships.
Several study participants reported incidents where they suddenly discovered themselves to be
involved in a similar, ineffective dynamic themselves. Such discoveries are both highly
destabilizing and intensely revealing. Repeatedly, pattern analysts reported that their sense of
personal autonomy becomes overtaken by discoveries that they have become entrained, for a
time at least, in self-organized patterns. Entrainment shifts the pattern-detection process from an
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intellectual exercise to a personal encounter.
Entrainment is a characteristic intrinsic to self-organization. Not uncommonly in organizations,
people “will act in ways that are counterproductive; they will tend to be unaware that they
themselves are doing so, yet tend to be aware when others are doing so” (Argyris, 1982:104).
Highly skilled pattern analysts develop the ability to recognize when they themselves have
become entrained in a self-organized dynamic: “To be able to see that they are ‘carriers’ of the
very illnesses that they decry is an important step forward’ (Argyris, 1976:74). Unrecognized
entrainment is an obstacle to people’s consciousness of self-organized dynamics in
organizations. Recognized entrainment is humbling and maddening, but also vitally necessary to
successful pattern analysis.
Managers who wish to become conscious of the self-organized dynamics in their corporations
face some formidable obstacles. These include commonly-held views about organizations’ role
as tools, the tendency to focus on the “problematic” aspects of unintended behaviours, the
expectation that businesspeople behave as experts with the ability to swiftly explain unexpected
corporate performance, and the tendency for self- organized patterns to entrain even those trying
to detect and understand them. If as Cilliers (1998), Conforti (1999), Mark & Pearson (2001),
and Maturana & Varela (1980) have suggested, unintended self-organized patterns carry
information about a corporations collective memory, strengths, challenges, fears, …[etc], the
obstacles to consciousness I have discussed here are worrisome. To conclude, I will briefly
discuss some of the consequences that arise from the obstacles to consciousness of selforganized patterns in corporate settings.

Discussion and Concluding Thoughts
An argument underlying this article is that managerial decision makers are disadvantaged if they
are unconscious of the self-organized dynamics present in the corporations they lead. Here, I
briefly discuss some of the consequences arising from such unconsciousness.
When an understanding of the self-organized dimension of a particular corporation is absent,
leaders possess notably incomplete information, leading to impaired decision making. The
systems dynamics writing of (Kim, 1992a; 1992b; 1994; 2000; Senge, 1990; Senge, Kleiner,
Roberts, Ross, & Smith, 1994) alerts us to some specific consequences of decisions made in the
absence of understanding of specific self-organized dynamics. First among them is the failure to
manage for sustainable corporate growth. For example, awareness of certain self-organized
dynamics in a workplace can alert managers to the dangers of focusing on short term fixes that
divert attention from long-term, more fundamental solutions. Similarly, awareness of certain
self-organized patterns can keep corporations from the unchecked use of a shared resource that
will adversely impact the company when that resource becomes depleted. Second, managers
who do not understand self-organized dynamics can make ineffective choices with regard to
resource allocation. For example, both Kim and Senge have written about the self-organized
systemic dynamics that can result when firms develop certain firm capacities while underinvesting in other important capacities. Finally, managers who are unaware of self-organized
dynamics will often select and maintain damaging competitive strategies. Price and talent wars
in a variety of industries regularly destroy firms who fail to see and stop the aggressive
competition that results in losses for all involved parties. Each of these examples occurs as a
result of decision making impaired by an inability to detect and understand self-organized
dynamics.
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The systems dynamics work of Senge and others alerts us to the consequences that can arise
when managers are not conscious of specific self-organized patterns in their midst. More
broadly, leaders whose companies become caught in self-organized dynamics often find that
their change efforts fail. Stakeholders commonly attribute such failure to “lacking leadership.” I
describe this failure differently – as a case of leaders attempting corporate interventions without
a clear understanding of the dynamics producing the difficulties in the first place. If we accept
the logic that a doctor is unlikely to prescribe useful treatment for a patient when the physician
does not understand the patient’s illness, why should we believe that a corporate leader can
successfully intervene to fix unproductive business performance without understanding the selforganized dynamics generating that performance? Failed leadership initiatives occur when
leaders fail to relate to the systems they govern. Self-organized patterns – unintended coherence
– are among the organizational dynamics to which leaders must relate.
While the research findings discussed in this article may serve to raise awareness of the presence
of self-organized systemic dynamics and their harmful impacts on organizations, more work is
needed. Further research should seek to identify other workplace cues that can indicate the
presence of emergent self-organization in a corporate setting. And organizational researchers
could do managers a great service by identifying fruitful strategies leaders can use to overcome
obstacles to the awareness of self-organized dynamics in the workplace.
For years, systems scholar (Senge, 1990) has written of the peril and promise of self-organized
dynamics in corporations. Such dynamics are “structures of which we are unaware [which] hold
us prisoner” (p. 94). Such dynamics are also patterned; they are “an elegant simplicity
underlying the complexity of management issues” (ibid.:94). The elegant simplicity of selforganization can become an asset for corporate decision makers only if leaders become
conscious of such patterns. At present, most self-organized collective behaviour operates in the
unconscious depths of corporate life. Most management decision making arises from a
superficial – or at the very least, seriously incomplete – picture of corporate reality. As Senge et
al. (2005) have written more recently, if we could become conscious of the self-organized
patterns that generate much of organizational behaviour, “the source and effectiveness of our
actions can change dramatically” (p12).

Notes
[1] The Financial Times of London’s Top 40 journal list acted as a rough indicator of “top-tier”
academic journals.
[2] This concept-developing impact of the literature will be particularly evident to readers in this
article’s sections on Viewing Organizations as Tools and The “Problem” Label.
[3] Beyond the two forms of corporate incongruence described here, I have published a
discussion of other forms of organizational anomaly elsewhere (Buckle, 2005).
[4] Several scholars (i.e. Card, 1991a; 1991b; 1996; Conforti, 1999; Pauli, 1955; van Eenwyk,
1997) have noted striking similarities between contemporary complexity science and the
archetype theory Jung developed in the 1950s.
[5] To inform this discussion, I did a literature search in the ABI Inform database for peer
reviewed articles containing the words “surprise” an/or “unexpected.”
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Abstract
Numerous institutions of higher education throughout the United States are dedicated to providing education that seeks as its goal a more
socially just and ecologically sustainable world. Progressive curricula challenging ecological and human exploitation and promoting alternatives
is being taught in classes throughout the nation. However, a gap exists between curricula and management in most educational institutions that
diminish the teaching goals. Administrative and governance structures to which academic programs are tied for students services and overall
college functions lag behind the progressive thinking in classrooms and often lack systems and structures that embody the mission of the
institution. Administrative and governance systems can do more to support academic goals directly in terms of effective, mission-based
management as well as indirectly by modeling the progressive society envisioned in classrooms in the administrative and governance systems
and, thus, extend the learning of the classroom to an integrated totality of the college experience. A sociologist at heart, Mahatma Gandhi
advocated, “Be the change you wish to see in the world.”
The purpose of this paper is: 1) to analyze the hidden socializing impacts of organizational systems and structures in formal education on
students; 2) to place the purpose of modern education into an ecological and social context; and, 3) to promote ecological and community based
organizational systems that may serve in to bridge the gap between teaching and governing in higher education.
I have been working for seven years with a group of committed staff and faculty at New College’s North Bay Campus (NBC) to “bridge the
gap” and create an organization that embodies its mission in every aspect of the organization from curricular content to toilet bowl cleaner to
effective accountability systems. Examples of the work that has been implemented at New College will be given at the end of the paper. I hope
that documenting the governance work being done at the NBC will inspire other progressive institutions of higher education (and perhaps other
institutions as well) to work toward diminishing the gap between their mission and operating structures in order to strengthen the impact of
their educational goals.
Keywords: higher education, sociology; democracy, governance, organizational systems

The Hidden Curriculum
"The hidden curriculum is taught by the school, not by any teacher...something is coming across to the pupils which may never be
spoken in the English lesson or prayed about in assembly. They are picking-up an approach to living and an attitude to learning.”
Meighan

Recently, an undergraduate student of mine calculated that “by the time we graduate from high school, most of us will have spent about 2,600
days or 18,200 hours in school.” Yet a person who is ready to learn can learn the basic reading, writing, and math skills
in just 100 hours. What then, my student asked, is done during the remaining 18,100 hours of school?
In the US, residents are legally required to attend school from the tender age of 5 until 16. Formal education is a ubiquitous experience in this
country, yet few of us, students or teachers or administrators, question the purpose or impact of the educational process on our personal lives
and society as a whole. Why are we taught math instead of gardening and English composition instead of conflict resolution? Why are students
in a class grouped by age? Why is lecturing a common pedagogy? As progressive educators in higher education whose goal of education is
toward creating a more just and sustainable world, we are challenged to understand the tool of education and how it can be utilized to bring
about that better world. Is what is being done with the remaining 18,100 hours moving students (and us) any closer to the vision of a better
society?
Conventional education socializes or domesticates students to perpetuate the structures in our society by keeping the structures and
processes of both the schooling system as well as society at large invisible while at the same time shaping students with them,
consciously and unconsciously. Students are unable to “protect” themselves from being shaped by these influences because they have
little or no awareness of the process being done to them. Of course, many students can feel the process of socialization they are going
through even if they are not able to name and articulate it. Lacking the tools of critique to create an analysis and guide their actions,
students rebel in chaotic and often self-destructive ways. In turn, school leaders and teachers, who often also lack an adequate analysis

of the institution of schooling, allocate significant time, attention, and money to maintaining order through authoritarian means. Their
efforts are unsuccessful at stemming the steady rebellion by students against “authority figures”. Whether administrators, teachers or
students recognize it, the additional 18,100 hours of schooling result in highly developed social behaviors.
Sociologist Philip Jackson originally coined the phrase "hidden curriculum" to explain the idea that schools do more than simply aid the
transfer of knowledge between one generation and the next. Jackson described education as a socialization process; specifically “a process that
involves the transmission of norms and values as well as a body of socially approved knowledge (that also involves socially-derived
conceptions of what constitutes valid knowledge, acceptable levels of understanding and so forth).
The basic concept of the hidden curriculum is that students learn things that are not actually taught in the formal curriculum. In
his 2004 book, Themes and Perspectives , Haralambos explains, "The hidden curriculum consists of those things pupils learn through the
experience of attending school rather than the stated educational objectives of such institutions.” The hidden curriculum refers to the way the
learning process is organized both consciously (the physical organization of the school as separate from home and work and the organization of
the classroom with the teacher in front and pupils typically seated in rows) and unconsciously (the way individual teachers interpret the
behavior of pupils and the way teachers have different expectations of pupils based on interpretations of behavior in class). The structure of the
educational process silently communicates values held by the larger society. Values are expressed through structures such as where the
education takes place, who the participants are, the relationship between the participants, how success is measured, and the overall purpose of
the educational process.
At the level of social interaction in the classroom, societal values are translated into norms that govern the general behavior of the “participants”
in the socialization process. Norms are expressed through such things as how order is created and maintained in the classroom as well as the
specific relationship between the various participants. Norms play out in a class based on a number of factors including class, race and gender.
New York State Teacher of the Year, John Taylor Gatto describes what is taught in the classroom as:
Forgetfulness - “Forcing students to forget that they taught themselves important things like walking and talking.”
Bewilderment and confusion - Schools teach the disconnection of everything. All subjects are taught separately and out of context- math
separate from science, English separate from history.
Class position - Children are assigned to a social class and a child’s success is judged by how well they conform to that order; Can they sit
still, follow directions from the teacher, color in the lines, and so on.
Indifference - “Schools teach that nothing is worth finishing because some arbitrary power intervenes both periodically and aperiodically.”
Students are forces to follow the teachers interests never their own.
Emotional dependency and provisional self-esteem - “By stars, checks, smiles, frowns, honors, and disgraces [and grades], schools
condition students to lifelong emotional dependency… Schools reinforce how absolute power really is by granting and denying access
to fundamental needs for toilets, water, privacy and movement.”
Intellectual dependency - “Good people wait for a teacher to tell them what to do. Good people do it the way the teacher wants it to be
done.”
Gatto’s description of what students are learning is an indictment to the establishment of formal schooling that purports to be simply helping
“students succeed”. The overwhelming socialization of the schooling process is seems to be as hidden to school administrators and educators
as it is to students. The unconscious focus on the socialization aspect of education is exemplified by The San Francisco Unified School
District’s top ten academic goals for 2000-2001 in which only the first goal mentions academics. The rest focus on increasing enrollment of
particular groups of students in particular programs, increasing overall attendance, and decreasing suspension. Enrollment, attendance, and
suspension are directly addressing the behavior of students in relation to the social order and could be argued have little to do with a student’s
academic learning.
During the 1800’s in the US, educational leaders gave little pretense that schooling was for anything but “character development and economic
and social control.” The hidden aspect of the curriculum was that the purpose of the social control was not towards maximizing democratic and
economic rights but to “further the privileges, power, and wealth of one social group [the economic elite] at the expense of other groups.”
Rhetoric about the purpose and goals of education has changed since the 1800’s, with current educational mission statements that focus on
“school-to-career” preparedness in a high tech world. Nonetheless, the structure of the school has remained virtually the same: students sitting
in desks inside of classrooms following directions from the teacher who is teaching a state-mandated curriculum and who is in turn taking
orders from a principal/president and superintendent/Board of Trustees and so on. In spite of the frequent discussions in schools about civic and
career preparedness, few schools employ methods in the classroom and fewer in school structures of governance and administration that truly
prepare students to meet the goals that are ostensibly set for them.
A major problem in 20th and 21st century education has been the philosophical shift away from the political to the perfunctory or
technical purpose of schools. Schools no longer understand their role in society as molding students into a particular political context,
and instead take a technocratic view of education as merely the training of skills to be undertaken by the most efficient means possible.
Educational leaders today present the school as a group of apolitical, gnoisological professionals concerned solely with student mastery
of skills for an increasingly high-tech economy. Giroux explains,
“Citizenship education became entwined in a ‘culture of positivism’, one that displayed little interest in the ways in which schools acted
as agents of social and cultural reproduction in a society marked by significant inequities in wealth, power, and privilege.” Yet,
education is inherently political because of its socialization aspect. In her 1983 book, Ways With Words , Shirley Brice Heath describes
the political nature of school by saying, “The school is not a neutral objective arena; it is an institution which has the goal of changing
people’s values, skills and knowledge base.”
Educators who are aware of the social construction of knowledge and the socialization aspect of education are compelled to ask whether the

reproduction of current societal structures is a goal to seek or whether there are other visions of society that we would like to aim towards with
the tool of the education.
Peter McLaren expresses the opportunity of teachers as,
“While it may be true that we can never escape ideology, the teacher must both reveal how subjectivity gets constructed and
legitimated through dominant pedagogical discourses and eventually challenge the imaginary relations that students live relative to
the symbolic and material conditions of their existence.”

Giroux further challenges critical educators to not stop at describing the hidden curriculum but to use it to move from confusion and apathy to
action and empowerment in social change. He says,
“It is crucial that the notion of the hidden curriculum be linked to a notion of liberation, grounded in values of personal
dignity and social justice... concerned with both reproduction and transformation. At the core of such a theory would be
the imperative to link approaches to human consciousness and action to forms of structural analysis that explore how they
interpenetrate each other rather than appear as separate pedagogical concerns.”

If progressive educators wish to achieve the goal of creating a different society then a school’s philosophy must be re-politicized
acknowledging the power of education to do as the famed popular education theorist and practitioner, Paulo Freire, repeated - either to
domesticate students to the status quo or to empower students to participate in shaping the world around them. The opportunity of progressive
educators is to consciously harness the awesomely powerful tool of education to educate and socialize towards ecological sustainable and
socially just goals by embedding the values of those goals into both the content and the structure of the classroom as well as the organizational
whole.

Earth in Mind
If the replication of current societal structures is not the desired goal of education, then what is the goal? In order to answer this question, a
broader view of the world we live in is instructive; what is the world we live in today, how did it get like this and where would we like to go
from here?
In his book, Earth in Mind, David Orr offers an ecological perspective:
If today is a typical day on the planet earth, we will lose 116 square miles of rain forest, or about an acre a second. We will lose
another 72 square miles to encroaching deserts, the result of human mismanagement and overpopulation. We will lose 40-250
species, and no one knows if it is 40 or 250. Today the human population will increase by 250,000. And today we will add 2,700
tons of chlorofluorocarbons and 15 million tons of carbon dioxide to the atmosphere. Tonight the earth will be a little hotter, its
waters more acidic, and the fabric of life more threadbare. By year’s end the numbers are staggering: The total loss of rain forest
will equal an area the size of the state of Washington; expanding deserts will equal the size of the state of West Virginia; and the
global population will have risen by more than 90,000,000. By the year 2000 perhaps as much as 20% of the life forms extant on
the plant in the year 1900 will be extinct.
The truth is that many things on which our future health and prosperity depend are in dire jeopardy: climate stability, the
resilience and productivity of natural systems, the beauty of the natural world, and biological diversity.
It is worth noting that this in not the work of ignorant people. Rather, it is largely the results of work by people with BAs, BSs,
LLBs, MBAs, and PhDs. Elie Wiesel once made the same point, noting that the designers and perpetrators of Auschwitz, Dachau,
and Buchenwald- the Holocaust- were the heirs of Kant and Goethe, widely thought to be the best educated people on earth. But
their education did not serve as an adequate barrier to barbarity. What was wrong with their education? In Wiesel’s words,
‘It emphasized theories instead of values, concepts rather than human beings, abstractions rather than consciousness, answers
instead of questions, ideology and efficiency rather than conscience.’
I believe that the same could be said of our education... It is a matter of no small consequence that the only people who have
lived sustainably on the planet for any length of time could not read, or like the Amish do not make a fetish of reading. My point
is that education is not guarantee of decency, prudence or wisdom.

Orr’s point is not to do away with formal education, but to demand that education be situated within the context of a living planet whose
resources and biological capacity for sustaining all of life (not just human civilization) are strained to the breaking point. Placed in this context,
formal education would be a powerful tool to address these issues.
An ecological education would allow students to understand that human populations are not immune to natural laws. Not only would an
education with the awareness of the planet we live on teach students that we are not immune to nature, but that we are inextricable part of
nature. We are animals existing within the same bounds of yeast, rabbits and hawks.
The planet’s resources are limited and humans are pushing up against those limits. People are experiencing the impact of resource overconsumption and environmental degradation in places all over the globe: water supplies are polluted and depleted, top soil washed away, seed
diversity lost, farming knowledge lost, oil reserves depleted, and so on. Humans in less-consuming nations have long been effected by the dire
state of the environment from wars over the last remaining fertile soils in an area like Sudan to poisoned drinking water from industrial farming
of bananas in Central America to the lack of fish off the coasts of all the continents due to massive over-fishing by commercial fleets to the

decreased in seal hunting days experienced by Inuits as a result of global climate change.
Middle and upper class communities in the US have insulated themselves from immediate environmental poising by placing toxic waste
incinerators and the like in poor communities of color and relegating unsafe and unhealthy work to the working and lower
classes in this county as well as overseas. A vivid example is that of the infamous maquiladoras, factories producing goods for the American
market that sit just miles over our southern border. Beyond the US’s southern border, maquiladoras also sit beyond US laws on labor, safety,
wages, and environment and, unfortunately, beyond the radar of the most Americans. In Nogales, Mexico very near Arizona, maquiladora
workers are exposed to an array of cancer-causing substances not allowed under US law. In an interview with Amy Goodman on Democracy
Now, Teresa Leal, an organizer with the Southwest Network For Environmental and Economic Justice, explained,
“The most endemic is lead, over 70% of the maquilas have lead in some process . …Prestalite makes batteries, the terminals for car
batteries and other spark plugs... all of that is a high content of lead in it. Workers... were getting 50 parts per million in their
bloodstream of lead. And the only reason they found out is because they were getting dizzy spells, they were having chronic
headaches, they had nervous problems... and they didn’t go to the plant manager because he refused to accept that. They would
test them and the testing would be secret. They would not allow them to know the results. Ten parts per million is acceptable and
even that is not acceptable.

This case is not only an unthinkable human and environmental abuse based on deep-seated racist and classist values but one of environmental
myopia; as humans are suffering from poisoning as a result of processes illegal in the US, toxic materials from the maquiladoras wash into
rivers that run into the US and out into our shared seas. Toxic plumes, over-fishing, global climate change, and peak oil respect no boundaries.
There is no hiding from resource contamination and depletion. An education with “earth in mind” would help us to understand these issues,
impacts, and solutions.

Education towards Justice and Equality
If we consider the Earth as broadest context framing a meaningful educational system, then the human community becomes the next rung on
the chart. As humans on a planet, we are challenged to live within nature’s limits; as well we are challenged with living within our own species,
negotiating the social structures, ideologies, and dynamics that are in place. How can education help us successfully navigate the landscape
called society?
Although the human experience includes economic, cultural, spiritual, ecological, physical and emotional realms, the concept of progress in US
society has been unduly defined in economic terms by incremental gains in Gross National Product (GNP). The GNP is not only a purely
economic measurement, but also a radically narrow one at that. In Schooling in Capitalistic America, Bowles and Gintis explain,
“Progress and welfare in capitalist society is highly uneven. Americans believe in progress. We believe that the United States is the
most advanced country in the world. We mark our achievements by the wondrous development of science, technology, and
organization that can potentially benefit all areas of social life... But the only area in which we measure real, clear-cut progress is in
the area of commodity production: Per capita gross national product (corrected for inflation) has quadrupled since the close of the
nineteenth century.
Where else should we expect social progress to be equally evident? In greater community integrity, better environment, more
meaningful work, greater equity... many of these aspects of life are deteriorating in the United States. But this is not necessary or
inevitable.”

The modern view on life is constricted by neo-colonial agendas that diminish what is “valuable” to that which can be traded on the stock
market. Commodification of mind, body and soil is the doctrine of neo-liberal economic theory. Our thoughts, ideas and DNA are the only
territories left for further colonialization and privatization. However, in communities all around the globe, there is resistant to the global
corporate agenda. Education can serve the people’s agenda to reclaim the commons, both in the ecological and the human domains.

Cognitive Dissonance and the Dearth of Democracy
Any discussion of the purpose of education in the US must include citizen education or education that enables citizens to participate in the
democratic (rule by the people) governing of their city, state and nation. Giroux explains,
“In the classical Greek definition of citizen education, education was seen as political, designed to educate the citizen for intelligent
and active participation in the civic community. Moreover, intelligence was viewed as an extension of ethics, a manifestation and
demonstration of the doctrine of the good and just life... If we were to use citizenship in the Greek sense against which to judge the
quality and meaning of civic education in this county, a strong case could be made that, for the most part, it has been a failure.”

Giroux goes on to say that ideals of democracy can be seen in the rhetoric of modern education but “such ideals have not made their way, in
general, into the day-to-day practices of schools”. Since the concept of democracy is so revered in the US, the lack of integration of democratic
practice in to society at large is deeply problematic - hypocritical rhetoric leading to cognitive dissonance, confusion, rebellion, and, ultimately,
lack of participation (and any hope or dream of). If we agree that societal values are passed on through the structure of the school, workplace
and civic life, then one could argue that democracy is not a value held by Americans, but rather propaganda used to perpetuate a myth, maintain
ideological control, and to generate buy-in from an uncritical citizenry for blatantly undemocratic state actions such as subjugating portions of its

citizenry, imprisoning its citizenry, sending citizens to die for elites, mismanagement of precious resources, and using its citizenry’s money for
occupying other sovereign nations, kidnapping democratically elected foreigners and undermining democratically-elected foreign governments.
Schools are hardly alone in their lack of adherence to democratic ideals. There is little democracy occurring in most places in the nation. In
schools, students have little if any say in the running of the school. At work, employees typically have little say or even input into the
functioning of the workplace. And in civic life, fewer than half the population participates in even the most rudimentary form of democratic
decision-making -that of voting.
The socialization process of school is so powerful that students believe they live in a democratic society even thought they are never allowed to
participate in the governance of their own classroom or school. McLaren argues that not only does schooling not teach students how to take
part in democratic systems but acculturates them against them.
“Americans traditionally have assumed that schools function as a mechanism for the development of democratic and
egalitarian social order... [But] schools do not provide opportunities in the broad Western humanist tradition for self and
social empowerment and in fact often work against those opportunities.”

What is the impact on students who have been shaped to replicate societal structures of hierarch and authoritarianism, but who intellectually
believe in the concept of democracy? Those who are not part of the plutocratic ruling class and attempt to have power in decision-making in
their lives are often faced with societal condemnation for behavior that is not seen as acceptable by the more thoroughly domesticated masses.
Students who ask or worse demand to shape school policies are often seen as troublemakers. Workers who demand to have power in decisions
about the workplace are often shunned, illegally fired, and blacklisted. People at large who dedicate themselves to participating in the political
process are often labeled as unpatriotic activists, dissidents, or traders.
Cognitive dissonance develops when people believe in the messages they have been told in school such as democracy and justice that are not in
reality valued by the society. People who think they have been prepared to take part in a democratic society but find a society with little
tolerance for the application of these values as well as who find they have few of the skills needed to implement such ideas often have strong
feelings of confusion and anger which can give way to depression, apathy or violence. The slang term “going postal” may give us insight into
the deadly outrage that can result from this cognitive dissonance. However, most people are so successfully socialized to uphold norms of
behavior that their anger at a system that does not actually embody the values that they were made to believe it should turns in on themselves in
the form of depression, apathy or addiction.
What is the impact on a society whose students have been shaped to replicate societal structures of hierarch and authoritarianism, who
intellectually believe in democracy but who have not practiced in it? Other than the anger of a small, throwaway portion of the society, why
might one be concerned with the lack of consistency between educational rhetoric and social reality? Jared Diamond, UCLA geography
professor and author, argues that fate of the human race may depend on our ability to effectively practice democracy. He has done extensive
research on why some societies live on for millennia while others wither and disappear within centuries or even decades. The Highlanders of
Papua New Guinea have lived for over 47,000 years on their remote island, farming for over 7,000 of those years. The Greenland Norse on the
other hand, died off in little more than 400 years. What factors influence a group’s likelihood to survive? Diamond offers five key factors that
greatly determine a society’s ability to thrive or perish. A society only has control on one of the five - how the society responds to the four
others (the rest are environmental conditions such as soil fertility, climate change, and the like). A successful response (that will allow the
society to survive over time) depends on the degree of openness of the society to change with changing conditions. Is the society curious,
innovative, and adaptable like the Papua New Guineans or rigidly attached to those behaviors that once proved successful but not longer are so
like the Greenland Norse? If a society is open to change, how does it change as a group and adopt new methods? What kinds of tribal
decision-making proved to serve the adaptability of a society? In many cases, “bottom-up” decision making like that in Highland New Guinea
or in Tikopia (small island near the Solomon Islands) proved essential in allowing the group to respond to changing environmental conditions.
When issues arose for the people of New Guinea they would sit, and sit and sit and talk and talk and talk until everyone was satisfied with a
solution to the issue. Islanders used a form of consensus decision-making in which each persons’ view was considered, many plans weighed,
and, ultimately, when all members felt they could live with it, a decision reached that all would abide by. ,
If education is placed in the context of the survival of the human race and if democratic decision-making is vital to that success, then how can
we design an educational system that teaches to that end? What if this educational process is designed not for social reproduction but rather
social innovation? How would values such as democracy, justice, equality, and ecological sustainability be taught so that students graduating
into society could actually practice them?
In Teaching Democracy, W.C. Parker states that, “... the role of education in democracies new and old is to help to form citizens who are
deeply engaged in the service of the public good, not merely in their own self interest. From this perspective, education would aim us towards
preparing people to contribute to a particular vision the world, a non-self interested, democratic human community. Banks takes this argument
one step further by proposing that, “The national community should embody democratic ideals and values, such as those articulated in the
Universal Declaration of Human Rights, the Declaration of Independence, the Constitution, and the Bill of Rights. Students also need to
acquire the knowledge and skills required to become effective citizens in the global community.” Here Banks suggests that not only should the
human community be based on democratic values but also offers a model for what type of values those should be.
The Universal Declaration of Human Rights (UDHR) can be used as a framework for basic human justice and as a basis for democratic
citizenship, which embraces global diversity while attaining a global standard. It offers a common underpinning to the highly political topic of
“democratic education” that allows the discussion to rise above the fray allowing the conversation to remain political but within a context that is
difficult to be rejected as unworthy as a national goal of education. The community-related goal of education could then be to proliferate the
rights set out in the UDHR as well as the responsibilities proposed by Starkey. We would not only educate but also socialize students into “a
culture of human rights”.

Crafting Context-based Education
To achieve a different kind of education that prepares students to grapple with the reality of living on a changing planet as part of a human
society that would like to survive, even thrive indefinitely, an integration of curricular content, classroom pedagogy, and organizational
structure and processes must be attempted. For students, the school is the society. Any critique of the society must extend through the
classroom and into the functioning of the school as a whole. When like in most school settings this fails to occur, the first inklings of cognitive
dissonance arises for students due to the rift between message and practice from the classroom to the school board room. If we concur with the
concept of the hidden curriculum, the structure of the school administration as well as the classroom sends a powerful message to students
about what values are truly held by educators and, thus, society at large. As contextual educators, we must challenge ourselves to weave the
purpose of our teaching and the values that support it through every aspect of an educational institution to create a truly transformative
educational experience.
Radical pedogogists have argued for consistency between values and practices in progressive education. They reason that if our goal is to teach
toward liberation (where individuals are empowered to participate in shaping the world around them into a more equitable and just society),
then the values that underlay liberation must be practiced in the classroom. Freire explains “Libratory education is fundamentally a situation
where the teacher and the students both have to be learners, both have to be cognitive subjects... critical agents in the act of knowing.” Both
students and teachers must be engaged in the deconstruction and reconstruction of the social construction of knowledge as well as the
socialization aspect of education. Students can experience this in class because it is likely the first time the veil has been lifted for them, and
teachers can experience because they can continue to have fresh insights on the nature of society due observing what is important to students
and how school and society has impacted them. Freire’s words are inspirational but limited to the container of the classroom. The classroom is
only a small unit in the school as a whole and does not necessarily play a role in the power base of the school - meaning who decides what
about whom. By criticizing traditional schools, we must remember that we are actually criticizing the industrial, capitalistic society that shaped
it. Therefore, our critique of the traditional school must not stop at the walls of the classroom but must extend throughout the school itself as we
wish it to extent to society itself. We are compelled to apply our understanding and analysis of the transformation of society beyond the
coursework and into the governance of the school. Here in the heart of school decision-making can we begin to transform ourselves, our
students, our classrooms, our schools and society.
Offering a transformative learning experience while failing to bring libratory structures to the school administration and governance undermines
the Freirian goal of libratory education in its totality. In the short term, we fail by not using the most powerful, situated, and applied learning
opportunities at hand. It is powerful and situated because students experience school as society and it is a microcosm of society. It is applied
because students are in school every day so it is the perfect learning opportunity. We don’t need to take students to the city council to see
democracy in action. We can invite them into staff and faculty meetings and onto the Boards of Trustees where they can participate in
democracy. Through their participation we further our goal of libratory education while gaining invaluable insight and assistance from them in
the running of the school. The magnitude of the assistance should outweigh our fear of losing control (left-over struggles with our own
antiquated internal colonization). In the long-term, we will always fail to achieve a transformed society if we cannot transform the educational
institution that cradles the student, teacher and curricula.

Making the Road by Walking
There are only a handful of modern schools that attempt to integrate educational goals and values (i.e. content and structure merger) into the
whole school (classroom to boardroom). As a group these schools are often referred to as open or democratic schools. The most famous in the
US is the Sudbury Valley School, which has no “teachers”, no required classes, no set curricula but has twice the national average of students
accepted to US universities each year. Homeschooling, unschooling, and indigenous education could also be argued to fit into the category of
content/structure merger but they are not institutions. There are “work colleges” such as Berea and Warren Wilson in which students not only
take classes but also staff the school in order to gain work experience and as an ethic of service. Outside of universities exist popular education
centers such The Highland Center founded by Myles Horton. Highlander was instrumental in the civil rights movement training hundreds of
people to be community organizers. It was one of the first educational centers to train blacks and whites in the same classrooms as well as to
employ blacks and whites in equal positions on the staff.
How do teachers, administrators and students work together to create a values-integrated learning organization? The story of the title of this
document, Navigating by the North Star, may be illustrative. Ancient Polynesian ocean explores would fill up their vaka taurua (the ancient
double-hulled voyaging canoes) and set off to distance points such at the Hawaiian Islands. It took numerous trips to find the Hawaiian island
and then to settle them. To return to the motherland after a voyage and then to again find the new lands, the Polynesian paddlers depended on
the Hoku-pa’a or North Star to guide them. Since the North Star stays in the same place in the night sky, seafarers were able to discern which
direction they were going in depending on where they were in relation to the star. The North Star was a reliable navigation point since it was so
far away that it appeared to remain stationary. A mountaintop wouldn’t be a good navigation point for long voyages because it would soon be
out of sight over the horizon.
Like the ancient mariners, modern educational explores have a north star of our own - the vision we articulate in mission statements, goal and
purposes of courses. We can use our highest vision of what the education can be as our North Star, a goal that can never be wholly realized but
that can act as navigation point by which we can understand where we are, where we are going, and how far we have come. Our task is to

bridge the gap between the vision and the practice of education as much as possible by developing criteria that help us to assess our practices in
light of our north star.

Androgogy Embodied: New College of California’s North Bay Campus
Within educational institutions, alignment between the institutional mission and the academic program is common goal. However, congruency
between curricular content and organizational systems is rarely a focus of concern.
New College’s North Bay Campus is different in this manner. A unique aspect of New College’s North Bay Campus is its work to align the
mission with the systems of governance. The North Bay Campus works to embody the campus mission by creating effective governance
structures and processes that are in line with the campus mission, that include meaningful participation from those directly involved and
impacted by the educational institution, namely faculty, staff and students, and that are transparent to stakeholders. Faculty, staff, and students
weave a basket of governance by defining the structure (the basket itself), employing processes (how we handle the basket) and methodically
working through governance, organizational and administrative issues (the contents of the basket).
For five years, the campus has been continually working to align academics and governance systems. The following section details the history
and mission of New College’s North Bay Humanities Program in Culture, Ecology and Sustainable Community in order to demonstrate how
the governance goals line up with the academics. (Detailed descriptions of the academics assessment system and governance systems used at the
North Bay Campus can be attained by contacting the author.)
History and Mission of New College’s North Bay Campus
New College of California is an institute of higher education that has as its mission education towards a more just, sacred, and sustainable
world. By "just" it is meant that New College aspires to teach toward a world in which all forms of inequality and dehumanization among
people is overcome through both conventional liberal achievements like the expansion of legal and political rights as well as through emerging
modes of social action that foster empathy, trust and mutual understanding. Educators at New College follow in the philosophical tradition of
popular educators and critical pedogogists. By "sacred" it is meant that New College aspires to teach toward to affirm the inviolate beauty and
interconnectedness of all life and deepen the sense of awe and grace that accompanies an awareness of this
interconnectedness. And by "sustainable" it is meant that New College aspires to teach toward a world in which all human activity is expressive
of an ecological sensitivity that assures the extension of a just and sacred world to all of existence across the dimensions of time and space.
New College’s North Bay Campus recognizes that humanity is at a pivotal moment in its history. As societies face growing resource
constraints, they must inevitably undertake a comprehensive transition away from an extractive, exploitive model of development characterized
by political and economic centralization, long-distance transportation of goods, and ever-increasing consumption of resources. They must move
instead toward a sustainable mode of existence characterized by local production for local consumption, distributed decision-making powers,
and dramatically reduced rates of resource usage.
Given this historical and social context, the mission of New College of California’s North Bay Program in Culture, Ecology, and Sustainable
Community is to:
Provide an education that both honors the passions and talents of our students, and focuses these passions and talents in formulating
holistic solutions to create a sustainable world;
Develop and model ecological systems thinking, critical thinking, empathy, and intuition as the basis for understanding society and
culture;
Model equitable, transparent, and effective decision-making processes;
Provide a supportive community for intellectual inquiry, activist work, and healing at both the personal and collective levels; and
Synthesize personal transformation, practical leadership skills, eco-literacy, and the building of alternatives into strategies and practices
that lead to a more just, sacred, and sustainable world.
New College North Bay seeks to provide students with the knowledge and skills that will enable them personally to thrive during this period of
change, and also to be effective social change agents able to help humankind undertake the transition to sustainability with intelligence,
compassion, and creativity, protecting the natural environment while advancing the cause of social justice.
Weaving the Basket
New College’s North Bay Campus’ governance development was supported by several important elements:
1. A committed core group of empowered decision-makers
2. A trusting and respectful work place atmosphere
3. Weekly meetings with core group and additional time during the week for members to undertake tasks related to the decisions made
4. A clear governance agreement document that defines the decision-making group’s:
a. Purpose
b. Membership

c.
d.
e.
f.
g.
h.
i.

Meeting time and place
Type and method of decision-making
Standard agenda format and method for bringing forth proposals
Type and method of record-keeping and storage location of notes
Worksphere descriptions
Systems of accountability and of communication
Method for resolving organizational disputes as well as personal conflict.

How many times you have been part of a group that agrees on the method of decision-making they will employ? The founding fathers in this
nation did it; the United Nations did it; Any high level group forming for the purpose of decision-making first agrees to the purpose of the
group, how decisions will be made, by whom, where, and when. Answers to these questions formed the basis of the NBCG governance
agreement that has been expanded overtime. The NBCG agreed that staff and faculty would collectively govern the campus using consensus
decision-making during a weekly meeting held at the NBC. Six years later this agreement is as strong as ever. Additional information on a few
of the elements of the governance agreement is given below.
Membership
An academic institution at the college-level must involve students in decision-making. Students are the most impacted participants in the
institutional project of education and thus have valuable perspectives, concerns, and solutions that can assist the institutional move toward its
goals. Core participation by students at the departmental (weekly meetings) and institutional level (Board of Trustees) contributes greatly to an
academic institution.
Weekly Meetings
Informed, egalitarian, democratic decision-making takes intelligence, creativity, thoughtfulness, and, especially, commitment. Regular weekly
meetings have been a cornerstone to the creation and maintenance of the North Bay’s governance system. One member of the North Bay
Campus Group (NBCG) recently joked that he saw a new book titled Freedom is an endless meeting about the history of community
organizing moments in the US in the 20th century. The title is a play on the common groan that one often hears in the activist community,
“More meetings!?!” Nonetheless, facilitated, focused meetings are a venue where basic democracy thrives. Thus, a regular meeting commitment
has been an essential ingredient to success at the North Bay Campus.
Consensus Process
What is unique about the North Bay Campus is not the use of consensus decision-making but the use of it within a hierarchical decisionmaking campus. The consensus process works within the larger hierarchical institution by clearly defining how decisions from above can be
introduced into the NBCG process or overturn a NBCG decision.
Work Spheres - Areas of Autonomy and Authority
The NBCG operates under an agreement in which areas of autonomous work and authority are divided among the members. The work spheres
are areas of autonomy and authority describing the work a department or person is accountable for implementing as well as is authorized for
making daily decisions to implement that work. Decisions that would significantly change the scope or practices in the sphere or department or
that would affect other spheres or departments such as substantial changes to curricula or procedures, hiring or firing of staff or faculty,
proposals for grants under the New College name, and any issue that may impact others outside of a work sphere must be brought to a regular
campus meeting. The NBCG retains the authority to ask that any issue in any sphere, program or department be brought to a campus meeting
for discussion and decision-making. Members are encouraged to bring any item in their work sphere to a campus meeting for information
sharing and/or advice as well as to err on the side of informing others of changes even if there is no foreseeable impact.
The work sphere sits in relationship to a system of accountability in which each person, program, and department is accountable to department
directors and the NBCG to ensure that the highest quality work is being done in all areas. At the root of the accountability system sits the
weekly campus meeting. Participants regularly report on their work spheres and are asked about issues in their work sphere by other members.
There are many other layers to the accountability system including annual reviews and campus reflection and planning retreats.
Conflict Resolution
Since the North Bay Campus mission includes teaching toward a more just and sacred world, conflict resolution in our governance as a step
toward modeling effective communication and interpersonal dynamics. Staff, faculty and students are required to participate in a formal conflict
resolution process (that is outlined in the student and faculty handbooks) when personal disagreement occurs.
The following is a short summary of the process:
1. Speak directly to one another.
2. Ask for third party support.
3. Convene a conflict resolution committee hearing, if necessary.
4. Implement a resolution.
5. Engage in whole group reflection.
Governance Assessment
Parallel to the academic and administrative assessment systems, a governance assessment system assists the North Bay Campus to steer toward
their North Star in the organization as a whole. The systems are planned and measured using mission-driven criteria to drive the system
development toward the organizational mission. Each decision to change or add to the governance system is measured by the following criteria:
Just and Equitable - Does the decision result in more just and equitable social relationships among the stakeholders (and beyond)?
Ecological Sustainable - Does the decision result in more ecologically sustainable practices within the organization?
Democratic - Is there participation in the appropriate decision-making circles by the appropriate stakeholders including students (this

does not mean that every person should sit at every table; an underlying question is: who (by job title or class e.g. staff, faculty,
student) should participate in what category of decision and why)?
Cooperative - Does the decision promote cooperation between participants and help create a supportive and effective work/learning
environment?
Student-centered - Does the decision result in more student-centered systems that support holistic academic learning? Were students
included in decision-making or consulted for input?
Transparent and Accessible - Are the governance systems and processes fully documented, easy to understand, and easy to find by all
stakeholders including students? Do stakeholders know how decisions are made and by whom? Do stakeholders know how to
participate in decision-making and how to challenge decisions that have been made?
Effective - Does the decision result in more effective governance structures?
Financially responsible - What are the fiscal impacts of the decision? Is the decision financially responsible? Does it stay within
budget?
Accountable - Is there a method of accountability built into the decision?
Simple - Has the most simple (and, of course, effective) solution been adopted?
Enjoyable - Do decision-makers feel satisfied with how they interacted while making the decision? Is trust and support increased via
the decision-making process even when disagreement existed?

Summary
A hidden curriculum in education socializes students to particular ways of participating in the world. Progressive educational institutions are
challenged to address and make overt the hidden curriculum in order to more fully educate toward a socially just and ecologically sustainable
world. Progressive organizations can challenge themselves “to be the change they wish to see” by continuing to reach toward a North Star and
attempting to extend their vision to every aspect of the organization.
New College’s North Bay Campus has nested progressive classroom curriculum into a holistic educational institution by carefully constructing
a governance system using the institutional mission as a guide and assessment tool. Each semester brings new challenges and reveals more
governance work needed to achieve a more just, sacred, and sustainable educational organization. Nonetheless, creating consistency in content
and method between academic curriculum and governance has been a challenging and rewarding endeavor for all participants at the North Bay
Campus.
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Abstract
Language is a cognitive map of concepts. A cognitive dictionary maps our shared reality
as represented by linguistic competence of all speakers. COG offers a systematic
description of concepts defined by their language usage. The ‘usage’ is formalized and
the paper describes format and rules employed in constructing this new type of
lexicographic COG data-bases. A concept “entry” is a description of a “spectrum of
aspects”, i.e. all cognitive points-of-view from which anyone can view a given concept.
Each aspect is serviced by a comprehensive list of Operators (Active, Passive and
Modifiers). Finally, the paper offers two ways of indexing word-forms (and concepts): by
their semantic weight and by semantic index. By providing a shared metalingual
framework, COG(s) might become a useful tool in human-human and human machine
interactions.
Keywords: ‘cognitive dictionary’, ‘aspect semantics’, meaning, ‘shared reality’

Introduction to Shared Reality
Ours is a processing world. It forces us to consume, digest and store flows of data in a
variety of codes. Some remarkable skills take part in dissecting, organizing and
interpreting individual elements. How do we do it? Or more precisely, what model can be
offered to account for our ability to operate on a conceptual level in a beehive of
languages and ideas? What mitigates the fall-out from the well known incident at the
Tower of Babel? What allows a Burmese to understand an Eskimos?
The immodesty of asking these questions is self-evident. It would be outright silly to
suggest that one approach yields enough illumination for the answers to appear. Yet, even
a peek in that direction is worth an effort.
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The starting point is a notion of “shared reality”. The reason people can communicate,
understand and affect each other is due to the existence of a hypothetical map of concepts
(for lack of a better descriptor). Shared reality is not what any given individual develops
as his knowledge base. It is a sum total of what any and all individuals can incorporate
into any individual cognition. Shared reality is not the least common denominator. It is
additive.
The next feature of shared reality is that it is operative by nature. ‘Operative’ here means
purposeful, teleological. It means that this abstraction incorporates not just objects, states
and processes but purposes, intended uses, consequences and effects. In this context, the
purpose of communication is not to impart or deliver information – it is to affect the state
or action of any other person or objects by means of codes but it is made possible only by
reference to shared reality. Elsewhere we defined ‘shared reality’ as “a sum total of all
concepts and their instrumental and qualitative characteristics shared potentially by all
humans regardless of when and where they happen to communicate” (Gorbis 2006 (a))
An example might be appropriate. Consider your interpretive reaction to the following
sentence: “Living and working in California puts a terrible strain on your car”. In any
language it would bring out notions of ‘money’, ‘ownership’, ‘leasing’, ‘roads’, ‘repairs’,
status’, ‘mobility’, ‘other drivers’, and so on. Before we dismiss these as mere
‘associations’ shouldn’t we ask ourselves from which source they appeared? And since
we are making an attempt at modeling, shouldn’t we ask which elements of this sentence
would bring forward these associations? Linguistic analysis would not tell us and neither
would traditional psychological theories of ‘associations’. Linguists cannot point to
anything about ‘living’ that connotes ‘driving’ and psychologists would insist that the
formation of associations is essentially an ad hoc, random, individualized process.
To answer these questions we suggest rethinking our starting point: the notion of an
‘element’. What is an element of language? Most would agree that it is a morpheme or a
word. What is, then, an element of cognition? A thought? A concept? An idea? And
before you get tired of all these questions, let us remember that cognitive processes are
framed and mediated by language. Yet, as we know, they are essentially universal, that is
not language dependent. Because it does not matter which language mediates our inner
response to ‘car’, ‘California’ or ‘working’ we have no choice but to go outside the
(English) language and the individual psyche to resolve this seeming paradox. However,
the introduction of ‘shared reality’ is an attempt to do more than simply name this
universal cognitive domain. It allows us to make the next step and ponder what might be
its elements and how to represent them in an accessible format.

The Metaphor of Suspended Spheres
Picture, if you can, a rotating sphere surrounded by an array of multicolored lights. As the
sphere rotates, a different section of its surface is illuminated by a specific color light.
Now picture hundreds or even thousands of spheres suspended in midair. Now turn off all
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lights except yellow. All spheres illuminated will have two things in common – the
common source of light and the common property of being yellow. Let’s keep the yellow
and turn on the red light in the array. It would illuminate some of the spheres that are not
lit by the yellow light and some that are. Now this last grouping of spheres has four
properties: two common sources of illumination and two surface areas lit up. Keep on
adding lights but bear in mind that our array is large but not infinite. Soon, very soon, you
will run out of lights to turn on. No matter how many spheres you can picture and how
many lights are placed in one array and even regardless of the number of arrays you can
imagine, you would have the following ‘elements’ of this imaginary gizmo: (a) a source
of colored light, (b) a sphere illuminated, c) an area that is lit up, and d) the property of
being colored yellow, red and so on. This is my favorite crude image of a “shared reality”
and its properties.
The ‘light’ is a “point-of-view” from which one can view the ‘spheres’, that is those
abstract generalizations we call “concepts”. Linguistically, we know them as ‘words’ but
for many good reasons we shall refer to them as ‘word-forms’. Take a simple word-form
‘car’ from our previous California example. We can look at a car from a variety of
viewpoints and see it as an “Object”. “Moving Object”, “Hollow Object”, “Enclosed
Space”, “Contents”, “Commercial Object”, “Man-made Object”, “Consuming Object” ,
“Emotional Object” and “Functional Object”. Terminologically, we call these “Cognitive
Aspects of a Concept” or just “aspects”. This list of aspects is a finite set for the concept
and word-form ‘car’. It is an open set i.e. it can be expanded (by virtue of ‘sub-aspects)
but it is nonetheless a finite set with a very small number of elements.
This set is called a ‘Spectrum of aspects’ for an individual concept. Each concept and
corresponding word-forms in any language would have their individual and most often
unique ‘spectrum’ i.e. set of all aspects from which this concept can be viewed by a
speaker. The spectrum of a ‘car’ is not the usual lexicographic meaning of the ‘car’.
Logical dictionaries, such as Webster, and psychological dictionaries, such as Roget’s
Thesaurus do not account for the reality phenomena of ‘loving one’s car’ or ‘hating’ it,
‘getting into’ it, ‘leasing’, ‘buying’ or ‘hitting’ it or ‘using it as a weapon’. From the
standpoint of ‘aspect semantics’ (Gorbis, 2006(a), 2006 (b)) any ‘meaning’ is a function
of spectrum of aspects for the given concept as it exists in our shared reality. No matter
which concept we choose, it would have at any given moment (synchronistically) a very
limited set of aspects (typical range of 5 to 15). In a historical perspective the set grows
and changes as we discussed in another presentation, (Gorbis, 2006 (b)). Just think of the
concept ‘memory’ in a pre-computer age and its current usage or the change of an
‘Amazon’ from a river to a retailing giant.
As we consider all lights illuminating a single sphere we can assume that it is uniquely
defined by this particular constellation of lights just as we may assume that a concept of
‘car’ or ‘work’ is defined by its spectrum of aspects. For example ‘work’ can be
represented as a spectrum of these (primary) aspects: “Object’, ‘’Space’, ‘Institution’,
‘Time’, ‘Group’, ‘Process’, ‘Result’ and sub-categories ‘Structure’, ‘Human Group’,
‘Commercial Institution’, ‘Emotional Object’, ‘Destination’ etc. Even average speakers
have no problem incorporating ‘work’ in its various aspects into a coherent string of
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utterances, cf this text: “The challenge of work (Process) is not in getting to work (Space
/Destination) early or even on time but to take your daily load with a positive attitude. If
you love your work (Emotional Object) you will succeed, even if your work (Result)
provides you with less than you think you deserve”. Each of the above aspects of ‘work’
is an element of shared reality that assures your understanding of the text’s message
whether it is delivered in Russian, Urdu or Swahili. Here as an example is the Spectrum
of Aspects of word-form “school” as derived from texts:
SCHOOL
OBJECT
Physical Object
Man-made structure
INSTITUTION
Procedures
Tradition
Theory
Content
ESTABLISHMENT
Religious establishment
Educational establishment
Commercial establishment
HUMAN GROUP
Network
Relationship(s)
PROCESS
Time Period
Event
RESULT
Quality
Value
So far, our discussion was proceeding in a horizontal plane of reference: we take one
concept at a time and analyze the various aspects which comprise its cognitive spectrum.
We must return to this subject to get to the heart of our discussion, but for now we shall
move to a vertical plane and look at all spheres lit by yellow or red light (discussing
concepts that share the same aspect).

Going Vertical
It is easy to note that ‘car’ is not a solitary recipient of our imaginary (red or yellow)
light. It shares any of its aspects with many other concepts. With some of them 'car'
shares most if not all of its aspects (e.g. shares all with “vehicle” and “truck” but with
‘motorcycle’ ‘car’ shares all aspects except “Hollow Object” and “Enclosed Space”). Of
course there are numerous other concepts that can also be 'lit' as ‘Man-Made Objects”
“Moving Objects” “Commercial Objects” and so on. Clearly, any one of these aspects
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correlates with a long list of different concepts. It is said (Gorbis, 2006(b)) that an aspect
is a property of any of the concepts that share it and we call concepts with the same
property a ‘Class of Concepts’. “Moving Objects”, for example, would apply to birds and
buses, robots and hyenas, asteroids and bullets. Class of "Man-Made Object" includes
bullets, trains, robots and buses, whereas hyenas, rabbits and seagulls belong to the
"Living Object" Class of concepts.
There are several major Categories of aspects: Category 1 "Object", Category 2, "Activity
or Process", Category 3 "State", Category 4 "Institution", Category 5 Attributes",
Category 6 “Space”, Category 7 “Time” and Category 8 “Collection or Group”. Other
sub-categories may be introduced, such as “Deity” or ‘Human’. Suffice it to say that each
major category is further divided into subcategories, groups, and contains primary and
secondary aspects for each of the divisions. For reasons of simplicity we shall deal
primarily with illustrations from Category 1 “Objects”.
What is remarkable is that in every human language there exists an assortment of
linguistic tools servicing each specific aspect of any object and therefore available for use
upon and with any object (and its concept) of the Class of which this aspect is a property.
This tool-box may be linguistically determined at the level of word-forms but its content
is also a product of the ‘shared reality’. Let us take a closer look at this duality: on the
one hand if anything can move, it can be stopped, speed up, slow down, it can approach,
move away and so on and so forth. These characteristics of a moving object are
metalingual -- no language has a monopoly on them. On the other hand, each and every
socio-cultural group would have verbal (and non-verbal) means by which to
communicate about these characteristics usually, but not necessarily, through lexical
means, i.e. word-forms. Any language reflects and services shared reality by imposing a
simple and thus easily discernable grid on this corpus of knowledge. Indeed, while
concepts form the outlines in the map of ‘shared reality’, language itself is a cognitive
map of concepts. It is besides the point that each language does it in its own idiosyncratic
way. The key is that any language does it through some hierarchally organized levels of
abstractions which eventually culminate in the metalingual and thus universal elements of
shared reality.
It is a true universality, stripped of any moral, ideological and doctrinal connotations. The
cognitive map of ‘God’ is the same for Muslims and Catholics, agnostics and atheists.
Irrespective of the language or belief system any and all of these would have at their
disposal cognitive facts that deity can be ‘worshipped’, ‘obeyed’ ‘disobeyed’ praised’.
‘hated’ ‘killed’, ‘rebelled against’ ‘sanctified’, ‘cursed’ ‘ignored’, ‘known’ or ‘not’. They
will know that such a phenomenon as ‘God’ can ‘exist’ or ‘not exist’, and that it can
‘kill’, ’order’, ‘send’, ’descend’, ‘save’ and ‘restore’ or be and do the opposite of all of
the above and a great deal more. The ability to operate with these cognitive facts does not
make one any more or less of a believer in god, just a competent reader of a cognitive
map.
An ideal cognitive map of any concept incorporates all that it ‘can do’ as well as all that
‘can be done’ to that concept. It must also include all available criteria by which one
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object of thought can be differentiated from, likened to, or grouped with other concepts,
but we are jumping slightly ahead. Consider for now that because concept A shares an
aspect with concept B it would be redundant and uneconomical to create unique linguistic
elements for A and B to express that common feature. Thus, when a concept shares an
aspect with other concepts (forming a Class) all of the Class members would also share
knowledge of ‘what can be done’ to all these concepts or ‘what they can do’ when
illuminated (viewed) from a single common perspective. This is what was meant by
reference to the ‘tool-box’ above. Thus, whatever can be done to ‘cars’ can potentially be
done to any ‘Man-Made Objects’ which makes it possible to talk about ‘improving’,
‘manufacturing’, designing’, ‘producing’ and ‘painting’ or ‘restoring’ any such objects.
By the same token, all “Commercial Objects’ can be ‘sold’, ‘priced’, ‘taken off the
market’, ‘discounted’, ‘appraised’, ‘purchased’ ‘lose value’ ‘appreciate’ ‘cost’ and so on
and so on. Class of ‘Commercial Objects” always makes its toolbox available to anyone
who wants to communicate about cars from that particular vantage point. Just as a
specific aspect, a spectrum of aspects and a Class of Concepts, this toolbox is also an
element of the ‘shared reality’. It is now possible to look at its contents.

Inside the Toolbox
What we called a tool-box is a database of encyclopedic knowledge. It is indeed a dual
phenomenon safely co-existing both in a cognitive and linguistic worlds for the benefit of
any language user. This Cognitive-Linguistic Category (CLC) contains answers to the
already mentioned three fundamental questions:
1) What can a concept referent do when viewed from a particular aspect?
2) What can be done to the concept referent when viewed from a given aspect?
3) What kinds or types of concept referents are there within a given aspect?
From a linguistic standpoint the tool box abbreviated as CLC is filled with three kinds of
elements, three sets of word-forms that have the property of answering each of the
questions above. In a more formal way, each linguistic element of the toolbox (CLC)
must satisfy the criteria set by any of the three questions. In English, as in most IndoEuropean languages, these elements are ‘noun-verb’ (N+V), ‘verb-noun’ (V+N) and
‘adjective/pronoun-noun’ (Q+N) combinations. From a cognitive perspective, these are
the true basic elements of shared reality and terminologically we gave them titles of
Operators (Active and Passive) and Qualifiers (Gorbis, 2006 (a)).From any perspective
we choose, these predicates are units of communication.
By itself, ‘car’ is a meaningless word-form, a volume of unrealized potentialities. ‘To
drive a car’ contains or possesses ‘meaning’ because the unit extracts properties of
‘Process’ or ‘Functional Object’ from that volume. So does ‘to own a car’, ‘to operate a
car’, ‘to use a car’ ‘to subject a car to (what?) and other predicate units. ‘Car’ no longer
remains a meaningless word-form but retains its collocation after-glow. Let us return to
the earlier example: “Living and working in California puts a terrible strain on your
car”. In a way the sentence is enigmatic. How did we get to decipher its core meaning
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that “driving a car on congested and ill-maintained roads in California subjects it to
abnormal wear and tear”. Those of us who live in LA know this without being
reminded. But how does this text become meaningful to audiences unfamiliar with our
roads and traffic? After all, the text contains no words like ‘driving’, ‘operating’,
‘damaging’. ‘damage’, ‘harm’ ‘roads’, ‘traffic’, ‘congestion’ and so on. Within the theory
of aspect semantics this cognitive deciphering process can be modeled in 5 steps as
follows:
1) “working and living” primary Aspect – ‘Living Object’; secondary Aspect –
‘Operator’; tertiary Aspect – ‘Human Operator’.
2) “in California” primary Aspect – ‘Space’; secondary Aspect -- ‘Territorial
Location’; tertiary Aspect -- “Location Characteristics”
3) “to put a strain on (what?) (V+N) primary Aspect – ‘Activity; secondary Aspect
– ‘Object Changing Activity’; tertiary Aspect – ‘Harmful Results’.
4) “terrible strain” (Q+N) Primary Aspect – ‘Effect Type’; secondary Aspect
’‘Abnormal’
5) “your car’ (Q+N) primary Aspect – ‘Material Object’; secondary Aspect –
‘Moving Object’; tertiary Aspect ‘Object of Possession’
Now the text and its real coded message can be written as follows:
Living
Object
Operator
Human
Operator

Space

Activity

Effect Type

Material Object

Territorial
Location

Object
Changing
Activity
Harmful
Results

Abnormal

Moving Object

n/a

Object
Possession

Location
Characteristics

of

Here is the decoded message in a long-hand: “Human Operator in Territorial Location
that has some (unknown) characteristics (X) is in Activity which Changes Object of
Operator’s Possession beyond Harm normally expected to come to this Material Object.”
And the likely solution for the riddle’s variable X is ‘Driving in California harms cars.’
In the preceding pages we may have created an impression that in the course of cognitivelinguistic analysis an Aspect appears first and unit(s) follows like a toolbox carried by a
workman to the job. This is not so and the opposite is most likely true. Each Operator and
possibly each Qualifier must have a cognitive tag identifying it as belonging to or
servicing a specific cognitive Aspect. For example, ‘lousy work’ summons the aspect
’Result’. ‘work sucks’ carries a tag of ‘Process’, but compare ‘to ignore (whose?) work’
which can service both ‘Result’ and ‘Process’ and thus requires textual inferences for
disambiguation. ‘To be late to work’ is ‘Time’ aspect and so is ‘to come to work
(when?)’ but ‘to come to work drunk’ identifies the aspect ‘State or Condition’.
It is fair to admit that we do not know how real-life text processing works. We do not
know if the grammatical structure analyses proceeds semantic or vice-versa. It may well
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be that both proceed in parallel with some correlation of outcomes. (See Gorbis, 2005)
However, it is very likely that any level of text processing is based on identification of
universal grammar characteristics of the message and the metalingual ‘aspects’ of
concepts comprising the message or text.

What is a Cog?
“COG©” stands for “Cognitive Dictionary.” Plainly speaking, it is a dictionary in which
a concept is described or defined by its usage in a certain language or pair of
languages.(See Gorbis, 1977). While many lexicographical works employ usage as a tool
to refine a meaning or a shade of a meaning, efforts to create a systematic description of
concepts solely by reference to their usages in a given language are unknown.
In the parlance of aspect semantics COG© is a database of ‘concepts’ described by
‘word-forms’ and their ‘categories’ (CLCs). An entry heading in the COG© is a noun
‘word-form’ with a corresponding value (its ‘semantic weight’) and index. Each wordform entry lists a number of ‘categories.’ Each ‘category’ corresponds to a specific
‘Aspect,’ i.e. a cognitive point-of-view from which a speaker can view a given ‘concept’.
An entry for each ‘category’ is divided into three parts: Passive Operators, Active
Operators and Qualifiers. Each part contains elements (units) of usage. Prefacing all
entries is a list of aspects for all COG entries. Each aspect is assigned a number and a
letter code. Each concept in the COG is thus identified in two ways: by a value which is
arrived at by adding the numbers of its aspects (semantic weight) and by an index
composed of codes for each aspect of the concept.
Here are definitions of the basic terms and notions that were used with this approach. To
further (un)confuse the reader, we shall attempt to separate psychological (cognitive)
phenomena from linguistic events by using different terms depending on the respective
field.

Concept (psy) – a generalized complex of ideas formed by extracting common features
from specific instances and identified by at least one word-form.
Word-form (ling) – a unitary combination of language elements that refers a language
user to at least one ‘concept.’ _
________________________________________________________________________
Aspect (psy) – point-of-view from which a class of concepts or a single concept may be
considered by a language user for the purpose of generating or perceiving speech.
________________________________________________________________________
Spectrum of Aspects (Spectrum) (psy) - a volume of potentialities encompassing all
points of view from which a given concept may be considered by a language user.
________________________________________________________________________
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Cognitive-linguistic Category (CLC or Category)(psy/ling) – a database of
encyclopedic knowledge of a language user with regard to a specific aspect that contains
answers to 3 (three) fundamental questions:
(1) What can a ‘concept’ do when viewed from a given aspect? (2) What can be done to
a ‘concept’ when viewed from a given aspect? (3) What kinds or types of ‘concept’ are
there within a given aspect?
Active Operators (ling) – a set of word-forms that have the property to satisfy answers
to question (1);
Passive Operators (ling) – a set of word-forms that have the property to satisfy answers
to question (2);
Qualifiers (ling) – a set of word-forms that have the property to satisfy answers to
question (3)
________________________________________________________________________
Unit (ling) – an element of set (1), (2) or (3) linguistically represented in Indo-European
languages as either a V+N, N+V or an A+N combination of word-forms respectively.
________________________________________________________________________
Property (psy/ling) – a feature common to different concepts viewed from a given
aspect.
________________________________________________________________________
Class of concepts (psy) – all concepts that have the same property.
________________________________________________________________________
Meaning (ling) – a potential or actual product of extraction of a property by unit from
volume of potentialities.
This discussion should provoke (at least) two related questions that we are prepared to
answer:
The first one is: where do we get ‘aspects’ from? The second question is related: what
comes first, the ‘aspect’ or the ‘category’ which services it? (Linguistically, CLC
category is a database of Operators and Qualifiers servicing a given aspect.) The
answers depend on methodology for obtaining data. If we proceed from some mental
effort to compile a list of all aspects, we are going in the wrong direction. In the absence
of a consistent protocol to generate all aspects of all concepts, we are bound to find the
process arbitrary, subjective and incomplete. On the other hand, the process of compiling
all possible units for a given word-form creates its own problems: the work is tedious and
the hours are awful, but…the data itself suggests which aspect it serves. No guessing and
creativity – just consistency in identifying and labeling the nomenclature of aspects once
the database of all Active and Passive Operators and Qualifiers is compiled for a given
word-form. True, the process seems to have a degree of arbitrariness to it, especially in
the choice of labels for aspects. But coming up with names of aspects may only seem
subjective.
What we call ‘aspects’ are fuzzy paths along which our human brain differentiates
“shared reality” into concepts (Gorbis 2005) and in that sense “aspects” are language
independent and universal. In other words, Spectrum of Aspects of “school” would be the
same for speakers of different languages. Thus, to answer the second question, data
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comes first and it is data that dictates how to arrive at the spectrum of aspects of a given
concept. A consistent application of the protocol is to compile all data (Operators and
Qualifiers) for the selected word-form and then query each unit (Operators and
Qualifiers alike) which aspect it serves, or from which vantage point it illuminates or
“excites” a given concept. We thus arrive at a fairly consistent list of all aspects/meanings
for the given concept/word-form and an exhaustive list of cognitive -linguistic units
servicing that aspect. That is the true objective of a Cognitive Dictionary.

Formal Rules of Concept Mapping for COG
Let us formalize this discussion by restating some of the above propositions as a set of
axiomatic rules:
Rule I. Any concept can be viewed from at least one aspect and any concept may have
more than one aspect.
Rule 2. Any aspect can apply to more than one concept and any concept may share at
least one aspect with another concept.
Rule 3. Any aspect correlates to and invokes a cognitive-linguistic category (CLC)
consisting of a finite number of operators and qualifiers that service that category.
Rule 4. Each category has three classes of elements called Operators and Qualifiers
linguistically expressed as V+N, N+V and Q+ N units that may apply to all concepts that
share a given aspect.
Rule 5.
By virtue of belonging to a CLC, a cognitive-linguistic category, each unit
possesses a specific meaning with which it defines a property of each concept.
Rule 6.
Each concept property and each aspect that invokes it is a universal
metalanguage element.
It is easy to see how this discussion can be further formalized once we arrive by
consistent enumeration at the nomenclature of all aspects of all concepts of a given
language. This relatively small list can be represented as a finite set where each element
is an ‘aspect’ which has been assigned an arbitrary index code or an arbitrary value. Then
each concept/word-form that corresponds to a spectrum of aspects/meanings can be
expressed either as a string of indexes (semantic index or formula of a word-form) or as a
number representing the total value of the spectrum (semantic weight of a word-form.)
Either way, the protocol apparently accomplishes two tasks: first, it differentiates word
forms by either their formulas or by their weight and second, it permits findings of
equivalency between word-forms in different languages (codes.)
COG approach allows us to introduce the notion of a semantic weight of a word-form. It
represents a total of its aspects/meanings expressed by a single number. The number is
arrived at by adding the numerical values of all Aspects of a given word-form. There is no
“science” to these values; they are arbitrarily but consistently assigned to each Aspect in
the nomenclature of all aspects of all concepts in a given language. Assuming that this
nomenclature is described in a systemic fashion in which all word-forms have a defined
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“spectrum of aspects” we can simply add the numerical values for each Aspect for a
given word-form The resulting number is that word-form’s weight expressed as a single
value. The notion of quantification of semantics is not new and this is just one possible
approach to carrying out language-based tasks outside of the natural language boundaries.
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Introduction
The general idea of distance education is fairly simple: students and teachers are in
different places for all (or most) of the time that they learn and teach. As a result, in a
distance education program, the parties must depend on some kind of technology in order
to interact with each other.
Being a student who is learning at a distance is also different—requiring different study
skills, as well as communication skills that are more suited to the locations of the parties.
Students learning at a distance frequently need different kinds of support and have
problems that frequently differ from those of their on-ground peers. In addition, schools
have to find new ways to manage and administer programs provided at a distance (often
resulting in the creation of new policies and departments), and offer additional faculty
and staff training (Moore & Kearsley, 2005, p. 1). When one begins to think about all of
the implications of the separation of learners from their instructors, an idea that at first
seems very simple becomes, in fact, quite complicated.
Understanding the complex nature of a distance education system can best be
accomplished through the adoption of a systems-oriented approach— a perspective which
provides tools for understanding relationships between things and does not look for a
single answer to a problem within the confines of a single discipline (Moore & Anderson,
2003, p. 11). While understanding the whole involves understanding the parts, it also
requires an examination of the inter-relations between the parts. In fact, a critical aspect
of the systems approach is that all components of a system are inter-related and interdependent.
Ackoff (1981) suggests that any set of inter-dependent problems constitutes a system of
problems—which he refers to as a “mess”. Like any system, the mess has properties that
none of its parts has which means that if one component of the system is changed, that
change will likely affect other components as well. As a result, if one attempts to design
or implement a distance education program without taking into account these interdependencies, the program will likely fail or be ineffective (Banathy, 1993/1996;
Reigeluth & Garfinkle, 1994).

With the adoption of a systems view of distance education, this paper which seeks to: (1)
identify the systems and sub-systems involved in a distance learning program, (2)
compare and contrast a traditional learning program with a distance learning system
based on the author’s personal experience; and (3) establish the relevance of a systems
view to creating a more comprehensive understanding the complexity of the interrelationship of these components.

Defining Distance Education
Distance education has been characterized and defined in a variety of different ways; as a
result, it is important to be clear about what is included in the scope of the issue. For
purposes of this paper, the following definitions are adopted:
“Distance education is the planned learning that normally occurs in a different
place from teaching, requires special course design and instructional techniques,
communication through various technologies, and special organizational and
administrative arrangements.” (Moore & Kearsley, 2005, p. 2).
Peters (1967) defines distance education as follows:
“Distance study is a rationalized method—involving the division of labor—of
providing knowledge which, as a result of applying the principles of industrial
organization as well as the extensive use of technology, thus facilitating the
reproduction of objective teaching activity in any numbers, allows a large number
of students to participate in university study simultaneously, regardless of their
place of residence and occupation” (p. 125).
Moore & Anderson (2003) have also recently described distance education as a complex,
hierarchical, nonlinear, dynamic, self-organized, and purposeful system of learning and
teaching (p. 12).

A Systems View of Education
Banathy (1996) argues that the application of a systems view in an educational context
creates one of the strongest uses for this approach. A systems view enables us to explore
and characterize the system of our interest, its environment, and its components and
parts. It empowers us to think of ourselves, the environments around us and the groups
and organizations in which we live in a new way: the systems way (p. 47). This new
way of thinking and experiencing enables us to explore, understand and describe the
following (Banathy, 1996, p. 47):

•
•
•
•
•
•
•
•

Characteristics of the “embeddedness” of educational systems operating at several
inter-connected levels (e.g. institutional, administrative, instructional, learning
experience levels);
Relationships, interactions, and mutual inter-dependence of systems operating at
those levels within educational systems;
Relationships, interactions, and information/matter/energy exchanges between
educational systems and their environments;
Purposes, goals and the boundaries of educational systems as those emerge from
an examination of the relationships and mutual inter-dependence of education and
society;
Nature of education as a purposeful and purpose-seeking complex of open
systems, operating at various inter-dependent and integrated system levels;
Dynamics of interactions, relationships and patterns of connectedness among the
components of systems;
Properties of wholeness and the characteristics that emerge at various systems
levels as a result of systemic interaction and synthesis; and
Systems processes (i.e. the behavior of education as a living system, and changes
that are manifested of systems and their environments over time).

Banathy (1996) suggests that the systems view generates insights into ways of knowing,
thinking, and reasoning that enable us to apply systems inquiry in educational systems (p.
47). He also strongly suggests that systemic educational change will become possible
only if the educational community elects to develop a systems view of education and
apply that view in its approach to creating changes to the system (Banathy, 1996, p. 47).
Banathy’s three models that portray education as a system are of significant import in the
understanding of distance education from a systems perspective (1996, p. 48). It is
through these models—acting as “lenses” that help view the system—that we can look at
educational systems and understand, describe, and analyze them as open, dynamic and
complex social systems. These models (Banathy, 1996, p. 48) are briefly described as
follows:
Systems-Environment Model
This model describes an educational system in the context of its community and
the larger society. The concepts and principles that are included in this model
help to define systems-environment relationships, interactions, and mutual interdependencies.
Functions-Structure Model
This model focuses attention on what the educational system is at a given moment
in time. It projects a “still picture” image of the system, enabling one to describe
the goals of the system, the functions that have to be carried out to attain the goals,
to identify the components of the system that can carry out the functions, and also
provide for the arrangement of the components that constitute the structure of the
system.

Process-Behavioral Model
This model concentrates its inquiry on what the educational system does through
time. As opposed to the functions-structure model of a “still picture”, this model
generates a “motion picture” image of the system, helping one to understand how
the system behaves as a changing and living social system, how it processes and
transforms input, guides the transformational operations and makes adjustments in
the system if required.
While no model can completely capture a comprehensive image of education as an open
and human system, Banathy’s three models, when viewed jointly, can greatly assist in
that effort (Walton, 2004).

A Review of the Systems References in Educational Literature

Application of Systems Thought to Distance Education
Distance education is a human activity system—it gives to individuals the authority to act
for the collective, as well as on behalf of the system. In his last book titled Human
Activity Systems Are Different (1983), systems philosopher Geoffrey Vickers discusses
the characteristics of human systems as open systems. A summary of their open nature
follows:
•
•
•

Open systems are nests of relations that are sustained through time by their
relations and by the process of regulation;
Open systems depend on and contribute to their environment; and
Open systems are wholes, but are also parts of larger systems, and their
constituents may also be constituents of other systems.

In addition to their nature as both human and open systems, distance education programs
manifests a number of other systems-related characteristics, which include the following:
Complexity: Human organizations, including those involved in distance
education, are complex. In the words of Briggs & Peat (1989): “Every complex
system is a changing part of a greater whole, a nesting of larger and larger wholes
leading eventually to the most complex dynamical system of them all, the system

that ultimately encompasses whatever we mean by order and chaos—the universe
itself” (p. 148).
Hierarchical: Living complex systems are hierarchical. Ahl and Allen (1996)
stated: “We defined a complex system as one in which fine details are linked to
large outcomes” (pp. 29 – 30). James (1907) conceptualized the idea of hierarchy
as “innumerable little hangings-together of the world’s parts within the larger
hangings-together, little worlds” (p. 61), and Briggs & Peat (1989) referred to “a
nesting of larger and larger wholes” (p. 148).
Dynamic: Live, complex systems are dynamic; they change in time and
evolve. In contrast, static systems remain unchanged (Roberts, Andersen, Deal,
Garet & Shaffer, 1983).
Nonlinearity: Living organisms manifest nonlinear behavior, which is
“qualitatively different from that of the sum of individual parts” (Thelen & Smith,
1994, p. 45).
Self-organizing: Complex, dynamic and nonlinear systems manifest adaptive
behavior, “an emergent property which spontaneously arises through the
interaction of components” (Thelen & Smith, 1994, p. 45).
Chaotic and ordered: “The basic idea is that nothing novel can emerge from
systems with high degree of order and stability, such as crystals. On the other
hand, completely chaotic systems, such as turbulent fluids or heated gases, are
TOO formless. Truly complex things—amoebae, bond traders, and the like—
appear at the border between rigid order and randomness” (Horgan, 1995).

Review of the Literature on the Use of Systems Concepts in Education
With these concepts and applications in mind, the following is a review of literature on
the use of systems concepts, specifically as developed in an educational context:
Strauss (2002) analyzes a system theory from the standpoint of several philosophic
questions: (1) the one versus the many; (2) the whole-parts relationship; (3) constancy
versus change; and (4) vital force. His position is that any particular system may have
aspects of more than one system type, which is why complex systems defy atomization.
Sterman (1994) states that “the challenge facing all is how to move from generalizations
about accelerated learning and systems thinking to tools and processes that help us
understand complexity, design better operating policies and guide organization and
society-wide learning” (p. 292).
Frick (1995) applies systems theory to education and describes a plan to develop
educational theory in a simulation environment. He proposes to build software
simulations of the complex interrelations within an educational system and to use these

simulations to help educators and administrators to introduce innovations into their
systems.
The book chapter by Banathy & Jenlink (2004) discusses how systems approaches have
been used in education. The authors refer to “the application of the intellectual
technology of comprehensive systems design as an approach to the transformation of
education” (p. 47) and describes how system models should be used in educational
research, policy-making and in the visioning and design of new systems for the future.
Banathy is widely credited for his voluminous work focused, in large part, on the
application of a systems approach in the visioning and design of new educational systems
(2004/1996/1995/1994/1992a/1992b/1991) and this author extends her deep appreciation
for the impact of Banathy’s work on her developing view of systems. One of the other
best known discussions about the use of systems theory is Moore & Kearsley
(1996/2005). These authors focus specifically on the application of systems theory in a
distance education context. They offer a single-tiered taxonomy of attributes of a
distance education program under the title—“a systems model for distance education”
(2005, p. 14).
Anderson (2004) offers the beginning of a theory of online learning. Building on the
work of Moore (1996/2005), Anderson elaborates on a model of the interaction between
the three “agents” in educational interactions: (1) teacher, (2) learner, and (3) content,
creating six possible interactions (e.g. learner-teacher, teacher-content, etc.). Next, he
describes a more complex model that includes the “knowledge-content interface” (p. 49)
and aspects of communication and outside support. Although Anderson does actually not
use the term “systems theory”, this model could easily be adapted to help begin to build a
systems theory of on-line learning (Shaffer, 2005).
Saba (1999) calls for a “systems theory of distance education”. He sees systems theory
as “the quintessential (pragmatic) tool for understanding relationships between things and
not looking for a single answer to a problem within the confines of a dogma” (2003, p.
11).
Smith & Dillon (1999) contend that it is necessary to develop an overall model of the
distance educational processes, noting:
“ . . . we argue that distance education must be examined as a system, but to do so
requires looking at the system and the variables that make up the system,
sometimes a few at a time” (p. 34).
Shaffer (2005) argues for a system dynamics approach to distance education and presents
a preliminary model. In his paper and through the special website that he has structured
for the development of a collaborative working model of distance education, he calls
upon fellow scholars to help develop a standard system dynamics model of distance
education (p. 11). He notes that his interest in developing such a model is not entirely

selfless; his hope is to have a more stable base of theory upon which to perform his future
research.

Components of a Distance Education System
Moore & Kearsley (2005) have identified some of the macro-factors that impact and
interact with each of the more immediate parts of the distance education system. Their
conceptual working model includes the following component parts: technology, learning,
teaching, course design, management, policy and organization (p. 10). All of these
discrete systems interact on and interact with each other in a distance learning program.
As a result of the interaction of these discrete systems, any comprehensive distance
education program must include an overall macro-system which accommodates all (or at
least most) of the following elements (Moore & Kearsley, 2005, p. 10):
 A source of knowledge that is to be taught and learned;
 A subsystem to structure this into materials and activities for students that are
called courses;
 Another subsystem that delivers the courses to the learners;
 Teachers who interact with learners as they use these materials in making their
knowledge;
 Learners in their different environments;
 A subsystem that monitors and evaluates outcomes so that interventions are
possible where failures occur; and
 An organization with a policy and a management structure to link these different
components together.
These elements—content/knowledge, design, communication technologies, interaction,
learning environment, and management—are essential sub-systems in every distance
education organization (Moore & Kearsley, 2005, p. 18).
There is clearly a great deal of interaction and inter-dependence among these
elements. For example, the exact nature of the course design, the communications
technology to be used for delivery and the nature of the interaction between the learner
and the instructor all depend upon the sources of knowledge, upon student needs, and
upon the learning environment for a particular course. In addition, selection of the
delivery technology depends on the content to be taught, the learners who are to be taught,
and where the learning will actually take place. Design of the instructional media
depends upon the content, the delivery technology, the kind of interaction and the
learning environment. All of these will, of necessity, be influenced by the policy and
management of the distance education institution. As a result, it is readily apparent that
changes in one component of a distance education system will have immediate effects on
all of the other elements.

Inputs and Outputs
Another way of looking at the inter-relationships among the components in a distance
education system is to use a common technique in systems modeling—viewing the
system in terms of “inputs” and “outputs”. Moore & Kearsley (2005, p. 20) have
identified the following inputs and outputs in a distance education system:
Inputs
The primary inputs of a distance education system include:











Student characteristics including knowing how to study at a distance;
Instructor experience of distance teaching;
Understanding of administrative staff about distance learning;
Quality of course design skills;
Quality of course production;
Cost of course design and production;
Technology chosen for the course;
Accessibility of support services;
Frequency and quality of evaluation data; and
Financial investment.

Outputs
The central outputs of a distance education system include:









Student satisfaction ratings;
Student achievement scores;
Student completion rates;
Total enrollments;
Quality assessments;
Accreditation results;
Tuition and other revenue generation; and
Staff reputation and turnover.

All of the factors listed in the input column effect, at least in some way, the output
variables. Few of the relationships are direct, as one might expect given the inter-related
nature of the sub-systems in every system; however, they are multiple in nature. For
example, student characteristics affect many of the output variables and student
completion rates are a function of many of the input factors (Moore & Kearsley, 2005,
p. 19).

Traditional vs. Distance Education Systems Based on My Personal
Experience

Impact on Teaching and Learning
Teaching and learning in an online environment is very different than in a traditional
classroom setting. The teaching process is spread out over time instead of being
restricted to a specific time slot on a certain day. As a result, there is no need to try to
cover a lot of material in a short amount of time. In addition, online teaching does not
involve a “performance” like that involved in typical classroom instruction. Instead, it
involves the structure and organization of the class (which is best accomplished early and
up-front), definition of assignments, responding to student questions and grading their
work, and trouble-shooting technical problems. There is also a great deal of one-on-one
discussion with individual students about their work and the course content via email and
through postings in the discussion threads.
Like Kearsley (1997), I believe that the online learning experience is much richer for the
student than in a traditional classroom setting. Since students are required to write
responses to questions and problems on a regular basis, as well as read and respond to the
responses of their classmates. As a result, they spend a lot of time thinking about the
content of the course.
In a traditional classroom setting, if I ask a question, I might get 3-4 students who elect to
respond with their spontaneous ideas—and it is generally the same few students that
respond during each class session. In the online environment, however, students get a
chance to think about the questions posed and compose their response over a longer time
period (e.g. hours or even days). Moreover, every student is expected to make a response
and is graded on the quality and frequency of their responses as well, so students actually
do participate more in online classes. Not only does this encourage reflective thought, but
it also accommodates students who have difficulty expressing themselves in a
spontaneous classroom setting (especially if they are foreign students with limited
English speaking proficiency).
Being able to participate in classes from any location where there is Internet access
accommodates travel on other projects. While online activities do increase the workload
of teachers and students, they also make it possible to be much more efficient in terms of
getting the actual work done. In the space of 2 - 3 hours online, I can usually accomplish
all my daily teaching and professional responsibilities, leaving me free to pursue other
professional and personal interests for the balance of the day.
The fact that online education allows for intensive interaction among students, as well as
with the instructor, is probably the single biggest benefit from an instructional
perspective. It is difficult to imagine how this could be accomplished in a traditional
setting, except perhaps with very small class sizes—which traditional university settings
do not typically have. Furthermore, it is easy to include others (such as guest experts or
students from other institutions) in an online class—as well as allow students to access
resources and information anywhere in the world. One of the greatest assets of online
education is that it really does remove the boundaries of the traditional classroom

Another key benefit of being an online instructor is that such an individual is somewhat
sheltered from the political and organizational turmoil of educational institutions (not to
mention, face-to-face faculty meetings!). Many of the issues that result in heated disputes
(e.g., facilities, staffing, raises, supplies) are often not relevant to someone who teaches
online and has no physical presence at the institution.
The online instructor typically has a fairly weak allegiance to any particular institution
given that she may be working for several online institutions at the same time. However,
she does have a very strong connection to both students and to the profession. In fact, it
has been my surprising experience to find that my phone and electronic involvement with
colleagues at distance institutions has been greater and more intensive that with those in
my on-ground institution.
There are, however, disadvantages to not having a physical presence at an institution.
These include problems such as being left out of meetings and other events that occur
during on-site interaction. Interaction with university personnel online or by telephone
can result in less bonding or connection among the online faculty member and the
institution’s on-ground faculty and staff.
Though the schedule flexibility is greater, teaching in an online classroom also requires a
greater time commitment—responding to student postings and actively engaging them
with questions throughout the unit week is quite time-consuming. In addition, figuring
out how to deal with the inevitable hardware and software problems that arise, as well as
the complexities of networks and telecommunications, requires a fair amount of troubleshooting activity; however, it has been my experience that there are usually good
technical support staffs available to assist faculty at most large online institutions.

Impact of a Distance Learning System
There is no doubt that being an online teacher or student emphasizes certain skills and
abilities. Online interaction requires good communications skills (especially a strong
writing ability). Good computer skills are also needed, although this does not need to be
at a highly technical level. The ability to learn to use new computer software and
troubleshoot problems is undoubtedly one of the most important technology-related skills
required.
There are certain personality characteristics (such as patience and independence) that
appear to be important in an online teaching or learning environment which some
teachers or student may lack. However, the research is just beginning to evolve to
confirm the attributes of successful and unsuccessful online teachers and learners and
more studies are needed.
A very important aspect of online learning and teaching are the implications for the
nature of educational institutions. Since online faculty (and their students learning at a
distance) do not require classroom or other facilities (e.g., auditoriums, cafeterias, gyms,
housing, parking lots, etc), what exactly is the role of the institution? Obviously, the
provision of computing facilities is critical— although these could be obtained privately.
Libraries that can get materials out to students are needed, although an increasing amount
of current technical and professional literature is becoming available via the Internet. At

some point in the not too distant future, traditional libraries may only be needed for
reading older literature.
Educational institutions will continue to have two functions that are still needed in online
education—administration (processing of admissions, course registrations, fees,
scholarships and grades) and accreditation (which requires both staff and management
and is handled at an institutional level, not an individual one). Both of these functions
create the need for an online instructor to have an institutional affiliation. However, it is
conceivable that in the future, online teachers could operate through small professional
corporations, similar to physicians or lawyers, which could address the administrative
and accreditation needs without requiring the large-scale institutional infrastructure of a
university or college system. In fact, there are a number of new "virtual" colleges that
appear to be following a model like this (except at present, they are operating without
accreditation or are contained within the jurisdiction of their "parent" institution).
The practice of online teaching and learning is bringing about significant changes to our
educational system. My experiences over the past three years as an online faculty
member have been overwhelmingly positive in terms of the being able to teach more
effectively and efficiently. Whether this will be true for most other teachers remains to be
seen. However, I believe most will find this a compelling way to teach, and will end up
preferring an online environment over traditional classroom settings.

Conclusions
Approached from a systems view, distance education is the macro-system which
subsumes other forms of education, including what is generally known as traditional
classroom education. The growth of distance education programs is exploding—creating
significant changes in the delivery of education and the acceleration of that growth is not
expected to abate anytime soon. Because we live in a time of dynamic change, it will not
be enough to focus our efforts on the improvement of existing systems— this kind of
limited focus will only allow us to adjust or modify the old designs in which our systems
are still rooted (Banathy, 1996, p. 50). Instead, we must discard our old ways of thinking
and embrace a systems view in order to deal with the increasing complexity of our
educational delivery systems.
To paraphrase Albert Einstein: we can no longer solve the problems of education by
engaging in the same level of thinking that created them. Rather, we must learn to think
about distance education as a system and become systemic in our approach to creating
educational systems that will “nurture learning and enable the full development of human
potential” (Banathy, 1996, p. 48). Anything less will just leave us with a “mess”.
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Abstract
In this article I discuss the outcome of an exploratory research project based on
complexity science concepts and theories; this research is focused on the Great
Power war dynamics in the time period 1495 - 1945. According to this research, the
international system has self-organized critical (SOC) characteristics. A critical
point is the attractor of the international system. The war dynamics of Great Powers
can be illustrated by a power law. As a result of a driving force, the international
system is constantly being pushed toward this critical point. The security dilemma is
a booster of this driving force. Tension and frustration build up in the international
system as a result of various system thresholds, and are periodically discharged
through wars. The SOC characteristics of the international system result in a
punctuated equilibrium dynamic. The punctuations produce new international
systems, each with its specific characteristics. A quantifiable development of the
international system toward a condition of increased stability and reduced resilience
can be observed. In addition to SOC characteristics, the international system
exhibits characteristics of a chaotic system. Chaos, order and development are
closely linked. The SOC dynamics generate a process of social expansion. It is
possible to explain the social integration of Europe from this perspective.
Keywords: complexity science, international system, great powers, self-organized
criticality, punctuated equilibrium, stability, resilience, chaos, order, social
expansion

Introduction
Research of historical events and developments provides some evidence for the
existence of system effects and patterns in the dynamics of social systems (Arenas et
al. 2000, 3466, Boulding 1987, Cederman 2003, Goldstein, 1988, Houweling et al.
1988, Jervis 1997, Richardson 1960). These patterns concern for example economic
interactions and inter state war dynamics. However, these patterns are not robust
and often ‘sensitive’ to the researcher’s perspective, and are as a result frequently
disputed. The fact that ‘underlying’ mechanisms - which can explain these assumed
patterns - can most often not be identified, contributes to these disputes.
Complexity science - a relatively new scientific discipline originating in physical
sciences - can probably be useful in the identification and explanation of (presumed)
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patterns in social systems. The spontaneous emergence of macro patterns and macro
behavior are typical of complex systems (Amaral et al. 2004, Paczuski et al. 1999,
Strogatz 2001, Watts 2003). The spontaneous order in these systems is not the result
of the purposeful behavior of the elements (actors1) of a complex system or the
influence of a central organizing authority: Such patterns are a form of
self-organization (Ottino 2004). The patterns in complex systems are the result of
rule-based interactions between actors at the micro level of the system. These rules
evolve - adapt - under the influence of the experience and the learning abilities of
the actors constituting the system (Holland 1995, 1998), and as a result of the
development of the structure of the complex system, changing the ‘setting’.
Furthermore, complex systems can be identified by how they may or may not be
analyzed: decomposing the system and analyzing its subparts do not necessarily
give a clue to the behavior of the whole (Ottino 2004).
It seems that social systems could qualify as complex systems: Social systems
consist of a relatively large number of actors, which interact on the basis of
changing rules.
Complexity science is a collection of concepts and theories concerning the
identification and explanation of patterns in complex systems. Many of these
explanations still are speculative; our knowledge of complex systems is still
restricted.
Some efforts have been made to explain various patterns in social systems on the
basis of complexity science concepts and theories. So far, most often these attempts
have failed and often delivered confusing results, adding to the earlier mentioned
disputes.
In this article I will discuss some hypotheses based on recently finished exploratory
research, using various complexity science concepts and theories. This research is
focused on the Great Power war dynamics in Europe during the period 1495 until
1945 and mainly based on Levy’s dataset (Levy 1983). This delineation is based on
three considerations. First, concerning the ‘subset’ of Great Powers: Great Powers
can be identified accurately with the help of various criteria (Levy, 1983, 16-19),
and the Great Power System constitutes a dominant subsystem in the international
system, playing a major role in the transformation of the international system and
the structuring of international order (Levy 1983, 10). Second, concerning the time
frame 1495 - 1945: 1495 is generally considered the starting ‘date’ of the Great
Power System (Levy 1983, Tilly 1992); the choice to restrict my research to the
year 1945 is based on the consideration that our present international system - the
fifth international system, as I will explain later - is still developing. Furthermore it
is relevant to notice that until the Second World War, the Great Power system was
predominantly a European system. European Great Powers - in fact - dictated the
war dynamics of the international system: only two out of seventy wars between
Great Powers2 took place outside Europe3. Third, concerning the use of Levy’s
dataset: Levy’s dataset provides data ‘covering’ the longer term development of the
international system, contrary to the Correlates of War (COW) datasets4.
In this article, I will argue that - during the period under investigation - the
international system had self-organized critical - and punctuated equilibrium
characteristics, and that a chaotic attractor influenced the war dynamics of the
international system. These ‘mechanisms’ resulted in various patterns. Furthermore,
I will argue that these complexity ‘mechanisms’ - SOC, punctuated equilibrium and
chaos - are complementary and provide a consistent framework for the explanation
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of the war dynamics and development of the international system. Finally, I will
discuss some implications of these findings and propose some directions for further
research.

Self-organized Criticality
One of the hypotheses following from my exploratory research is that the dynamics
of the international system show SOC-characteristics. A SOC-system is a dynamic
system in which a driving force - more or less constantly - ‘pushes’ the system
towards a critical condition. Thresholds in these systems enable the accumulation of
tension and frustration; this accumulated tension and frustration is released
regularly, according to a typical statistical distribution. The release of tension and
frustration allows a new accumulation process. In this chapter I will identify - and
explain - these SOC-characteristics in more detail, and discuss the findings and
quantitative analysis which support this hypothesis.
For SOC to be applicable, four requirements must be met. First, a critical point has
to be the attractor of such a system (Bak et al. 1988, Newman 2005, 12, Sornette
2003, 395-439). It is typical for systems in a critical condition that the size and
number of clusters (wars in the context of this research) have a fractal distribution,
and can be shown with a power law5. Second, the system needs a driving force
which more or less constantly pushes the system towards this critical point. Third,
the system needs to be a threshold system: Thresholds enable the build-up of tension
and frustration, and result in a necessary separation of timescales6 (Sornette 2003,
402-404). Fourth, the system needs to be perturbed more or less regularly, as a
result of which cascades erupt (in fact the earlier mentioned ‘clusters’), resulting in
the release of the tension and frustration that has been accumulated in the system.
These SOC-characteristics result in an oscillating dynamic around the critical point.
Because the international system - and Great Powers constituting this system - are
the level of analysis of this research, I assessed if it is possible to describe the
distribution of the number of wars between Great Powers with a particular size, as a
power law7. In this approach ‘size’ is defined as the number of Great Powers
participating in these wars (with a minimum of two). A power law8 can indeed be
identified; a finding which is consistent with the ‘first’ SOC-requirement as
discussed in this chapter9.
However, a significant distortion of this power law is evident for wars in which six
Great Powers participated10. I will discuss this distortion later, and argue that this
phenomenon can be attributed to the Great Power war dynamics during a specific
time period (1657 - 1763), during which the ‘normal’ - that is chaotic - war
dynamics of the international system where temporarily disrupted.
As mentioned, a power law is a characteristic distribution for the size and number of
clusters in systems in a critical condition (Newman 2005, Stauffer 2003, Turcotte et
al. 2002). It is striking that this particular power law has, except for a certain
disruption, an identical coefficient as the power law that describes the distribution of
clusters in a theoretical percolation model at its critical point11. The below figure
shows both power laws: a power law of the size and number of wars between Great
Powers, which is based on Levy’s dataset (Levy 1983), and a power law of the size
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and number of clusters in a theoretical percolation model at its critical point (Albert
and Barabási 2002, 65).
A power law is indeed identified - suggesting the existence of a critical point - but it
is not clear ‘what’ the critical point of the international system is or represents. I
will discuss this critical point later - not in this chapter - because further explanation
of some characteristics of the international system is required first.

In order to gain a better understanding of the dynamics of the international system, I
examined how the fractions - the relative size - of Great Power wars have developed
over time. The fraction of a Great Power war can be calculated by dividing the
number of Great Powers that participated in a particular Great Power war, by the
total number of the Great Powers constituting the international system at the time of
that particular war. During the period under investigation (1495 –1975), the number
of Great Powers fluctuated between four and eight (Levy 1983, 48). If all Great
Powers constituting the international system participate in a war, the fraction of that
specific war is exactly one.
In order to obtain a more regular graph, I repeatedly calculated the progressive mean
of five consecutive war fractions. The value of the Great Power war corresponding
with number ‘1’ (see x axis) is the mean of the fractions of the first five Great Power
wars in Levy’s data set (Levy 1983, 88-91), the number ‘2’ corresponds with war
numbers 2 – 6, etc. The results are shown in below figure. The thick line is a
schematic, simplified illustration of the typical dynamic that can now be identified.
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Although this figure still shows a somewhat fickle graph, a punctuated equilibrium
dynamic can be identified. In a punctuated equilibrium dynamic punctuations
interrupt relatively stable periods. Typically, during punctuations more fundamental
development of these systems takes place, leading to qualitatively ‘new’ systems
(Anderson et al. 2004, Gersick 1991, Gould 2002, 75-80, Paczuski et al. 2003, 6,
Somit and Peterson 1989). In the punctuated equilibrium dynamics of the
international system four punctuations can be identified: (1) the Thirty Years War,
(2) The French Revolutionary and Napoleonic Wars, (3) the First World War and
(4) the Second World War. Furthermore it is possible to identify five relatively
stable periods between these punctuations. These relatively stable periods I define as
‘international systems’. I will elaborate on these international systems and their
characteristics in the next chapter: I will discuss the typical form of the lifecycles of
these international systems, the development of various quantifiable characteristics
and some qualitative differences, e.g. the rules and institutions which typify these
consecutive international systems.

TABLE 1

International
system
1
2

Period
1495 - 1618
1648 - 1792

3
4
5

1815 - 1914
1918 - 1939
1945 - ……

Punctuation
The Thirty Years War
French Revolutionary and
Napoleonic Wars
First World War
Second World War

Period
1618 - 1648
1792 - 1815
1914 - 1918
1939 - 1945

Some initial observations can be made: (1) According to this perspective, the First
and Second World Wars are not two phases of the same war, as is often assumed by
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various historians (Goldstein 1988, 340-341): two separate punctuations can now
clearly be identified, (2) wars constituting punctuations not only have an
exceptional large fraction, but an extreme intensity as well12, and (3) again a
distinct disruption of this pattern is visible: a series of wars with a large fraction and
intensity between the first and the second punctuation. I shall discuss this disruption
later; it can be argued that this disruption is closely linked to the disruption in the
power law I have identified. I denote this disruption as ‘the exceptional period’,
referring to the qualitatively different war dynamics during this timeframe.
Next I will discuss the driving force of the international system. After investigating
some alternatives, I assume that two ‘components’ are central to the driving force of
the international system: (1) the security dilemma - which is intrinsic to our anarchic
international system (Holsti 1995, 5) - and (2) the degree in which the rules and
institutions of an international system are an accurate reflection of the interests of
Great Powers constituting the international system. The security dilemma and an
(increasing) ‘mismatch’ in the international result in a more or less steady increase
of the level of tension and frustration in the international system13.
During the lifespan of an international system, the tension, frustration, and
discontent with the arrangements - e.g. rules and institutions - of that particular
international system will gradually increase. Initially, a new international system
reflects the interests, power relations and hierarchy of the Great Powers constituting
the system. During the lifecycle of an international system, its functionality and
configuration will become progressively outdated. The lifecycles of states,
especially of Great Powers, and the differentiated growth and development of states
will contribute to the system’s obsolescence (Gilpin 1981). As a result of these
developments the sense of insecurity and the level of discontent with the status quo
will steadily grow. Various positive feedback loops are at play. These developments
have an impact on the connectivity of the international system. At the end of the
lifecycle, the international system comes close to an anachronism, constantly
fuelling the security dilemma, and the level of tension and frustration in the
international system.
This driving force enables a necessary separation of time scales. The ‘components’
of this driving force interact at a relatively slow time scale, constantly increasing the
level of tension and frustration in the international system. The dynamics of wars
operate at a much faster pace, releasing the tension and frustration within a
relatively short time span.
So far I have identified and discussed two out of four SOC-components of the
international system. The third component - thresholds, enabling the build up of
tension and frustration - can be identified as well. The rules and institutions of
international systems - and the interests of states - have a threshold effect and allow
the build up of tension and frustration in the international system. From 1495
onwards the rules and institutions in consecutive international systems have
increasingly restricted the use of violence as a legitimate instrument of foreign
policy. As a result of this development thresholds have become more pronounced
and effective14.
Finally, it is possible to identify ‘triggers’ in the international system, that initiate
‘avalanches’ - in this context wars - that release the accumulated tension and
frustration in the international system. These triggers can be small incidents. A
typical and easy recognizable example of such a trigger is the ‘starting shot’ for of
the First World War: the shooting in 1914 of Franz Ferdinand in Sarajevo. This
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‘small’ incident resulted in a disproportionate - non-linear - reaction from the
international system: From a complexity perspective the international system was
‘organized’ in a critical condition.
Now all four SOC-components - except for the critical point itself - of the
international system have been identified. In below table these components are
summarized.
In the next chapter I will discuss the punctuated equilibrium dynamics of the
international system in more detail.
TABLE 2

SOC-component

Power law and critical point
Driving force
Thresholds
Cascades

Description

A power law representing the distribution of the size and
number of Great Power wars. The critical point as such is not
identified.
The steady accumulation of tension and frustration, including
a positive feedback mechanism as a result of the security
dilemma of the (anarchic) international system
Rules and institutions regulating the use of power and wars
between states
Great Power wars, triggered by ‘regular’ incidents

SOC, Punctuated Equilibrium Dynamics and Life Cycles of
International Systems
In the preceding chapter I have shown that the SOC-dynamics of the international
system result in a punctuated equilibrium dynamic: relatively stable periods international systems - are punctuated by large scale and intense wars, resulting in
more fundamental development of the international system.
Between two punctuations, normally only wars with relatively moderate fractions
seem to take place. These periods can be qualified as reasonably stable, and during
these relatively stable periods the rules of the international system and
corresponding institutions develop only gradually, if at all. Furthermore, during
these relatively stable periods, a sort of pattern can be identified. Immediately after
a punctuation, the fractions of Great Power wars have a minimal, almost zero, value.
Subsequently, the war fractions increase until they approach a local maximum,
which I call the ‘tipping point’ of an international system. Beyond this tipping point,
the war fractions start to decline, and again approach a minimal - almost zero value. Next, a sudden - very steep - increase of the Great Power war fraction takes
place: The next punctuation starts. Such an increase in the fraction of Great Power
wars - from ‘zero’ to the size of the system is called a discontinuous phase transition
(Watts, 2003).
The fraction dynamics during the lifecycle of an international system are
schematically shown in below figure.
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Based on the typical fraction dynamics of consecutive internationals it is possible to
identify - graphically - three tipping points.

TABLE 3

International
system
1
2
3

Period

Tipping point

1495 - 1618
1648 - 1792
1815 - 1914

1514
1774
1856

It is however not possible to identify a tipping point during the life cycle of the
fourth international system: Between the First and Second World War only one
Great Power war took place in Europe (The Russian Civil War).
The four consecutive systems have not only specific qualitative, but also some
quantitative characteristics. I have defined, quantified, and analyzed a number of
system variables: A number of them evolve regularly. The number of wars in
consecutive international systems and the war frequency15, for example, evolve
linearly. Furthermore, very strong relationships exist between various variables.
Some have correlation coefficients with a high value. These quantitative
characteristics support the hypothesis that a punctuated equilibrium - as discussed in
this article - is not an artifact16.
I have defined two important properties of international systems: stability and
resilience. This particular approach is based on ecosystem research (Brown et al.
2001, 649, Gunderson 2002, 25-62, Holling 2001, Pimm 1991, Scheffer et al. 2001).
Both properties are - as I will show - useful viewpoints from which to acquire a
better understanding of the dynamics and development of the international system.
I have defined stability as the ability of the international system to sustain itself in a
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condition of rest, that is to say, in the absence of Great Power wars. The frequency
of wars during the lifespan of each consecutive international system is indicative of
the stability of these systems. The frequency of wars during the lifespan of an
international system can be calculated by dividing the number of wars during the
lifecycle of that particular system in question by the duration of its lifecycle, its
lifespan. The lifespan of an international system can be calculated by determining
the difference between the start year of the punctuation that ended the lifecycle of
that system and the end year of the preceding punctuation. It shows that the war
frequencies during the lifespan of consecutive international systems decrease
linearly. This implies - in accordance with this definition of the stability concept - a
linear increase in the stability of consecutive international systems.

The, what I call, ‘status dynamics’ of the international system are another indication
of the development of the stability of the international system. The status dynamics
of the international system concern the number of states that acquire or lose their
Great Power status. Based on Levy’s dataset, it is possible to determine that the
status dynamic decreases over time (Levy 1983, 47). During the first four
international systems (status changes during punctuations are excluded),
respectively eight, five, three, and zero status changes occurred. Two of the three
status changes during the third international system concerned the United States
(1898) and Japan (1905). This not only emphasizes the increase in stability of the
European system, but also signals the increased impact of non-European states on
the dynamics of the international system. It is remarkable - and possibly no
coincidence - that most status changes occur in the ‘vicinity’ of the tipping points of
consecutive international systems.
I have defined resilience of the international system as the ability of an international
system to sustain itself within a particular stability domain17, a particular
international system in the context of this research. The absolute number of wars
that is required to ‘push’ an international system out of its stability domain is an
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indication of the resilience of that particular system. Based on the evolution of this
variable, it can be determined that the resilience of the international system has
decreased over time. Again, an almost linear relationship can be identified.

Another indication of the development of the resilience of the international system
is the decrease in the lifespan of consecutive international systems. However, the
lifespan of the second international system is, from this perspective, an exception. It
can however be argued that the relatively long lifespan of the second system is
related to the exceptional dynamics - the distortion - in the period 1657 – 1763.
These exceptional dynamics - it can be argued - have resulted in a lengthening of
the lifespan of the second international system. This exceptional period will be
discussed later.
The table below shows the development of the stability and resilience of
consecutive international systems18.
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TABLE 4

Quantification of the stability and resilience of consecutive international systems
Stability
Resilience
International
Period
War
Status dynamic
Number of
Lifespan
system
frequency
Great Power
(years)
wars
1
1495 – 1618
0.37
8
45
123
2
1648 – 1792
0.24
5
34
144
3
1815 – 1914
0.17
3
17
99
4
1918 – 1939
0.05
0
1
21

The dynamics during the lifecycle of each consecutive international system can be
analyzed in more detail. The separation of a lifecycle into two phases, separated by
the tipping point, makes it possible to discern two war clusters during the life cycle
of an international system: One before and one after a system’s tipping point.
As mentioned, I have determined the tipping points of the first three systems
graphically, using the fraction dynamics diagram: They fall in, approximately, 1514,
1774, and 1856. When the war frequency of these six clusters is calculated, a clear
pattern is visible. The following figure shows this pattern and its development
(upper line).

This pattern shows that the war frequency after the respective tipping points in
consecutive international systems have a higher value, compared to the war
frequency before the respective tipping points. In other words: The stability19 of
consecutive international systems decreases during the second phase of the
lifecycles of consecutive international systems.
A similar - but reciprocal - dynamic can be identified for the fraction dynamics
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before and after the respective tipping points of the consecutive international
systems. The average fraction of wars between Great Powers after a system’s
tipping point is always smaller then the average size of wars before these tipping
points. Next I have defined the ‘turmoil’ factor of an international system, based on
the average fraction and war frequency of war clusters, as the product of the values
of these variables. Not surprisingly - given the reciprocal development of both
variables in time - the turmoil factor shows a linear - and decreasing - development.

This typical dynamic provides further evidence for the hypothesis that the
punctuated equilibrium dynamics of the international system (figure 2) are not an
artifact, and for the existence of tipping points, which separate two specific phases
during the lifecycles of an international system.
A relevant question is how the life cycle of an international system can be
explained: What mechanism(s) bring about these regular cycles? I will discuss two
possible - speculative - explanations.
It can be argued that the connectivity of an international system initially immediately following a punctuation - is low, restricting the size (fraction) of Great
Power wars: Due to a lack of connectivity interaction between Great Powers still is
restricted. In time, the connectivity of an international system increases, including
clusters of conflict prone relations between Great Powers. As a consequence of this
development - it can be argued - that the size of Great Power wars increase as well.
A similar dynamic - an increase of cascades as a function of the connectivity of a
network - is demonstrated by Watts with simulations with a “simple model of global
cascades on random networks” (Watts, 2002). Watts demonstrates that due to an
increase of the connectivity in these types of systems, the size of cascades will
increase as well, until a certain degree of connectivity is achieved, and cascades will
start to decrease in size (see appendix for a more detailed explanation of Watts his
framework). This dynamic implies that the typical dynamic in these systems shows
a tipping point. Watts argues that beyond a certain degree of connectivity, the size
of cascades starts to decrease as a result of the increased local stability of the
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system. If the connectivity is further increased, cascades will approach a ‘zero’ size,
and next, ‘unexpectedly’ a system sized cascade will occur, comparable to a
punctuation in this context.
Watts his model provides a useful framework to study the war dynamics of the
international system, however, isomorphism is an important issue and further
validation of this approach is required. On the basis of Watts’ simulation results it
could be argued that Great Power wars are comparable to cascades, and that the
tipping points in the life cycle of international systems can be attributed to a
connectivity effect as well. This means that ‘half way’ the lifecycle of an
international system, the increasing local stability of the international system will
increasingly start to inhibit the size of Great Power wars. Finally - at the end of the
life span of an international system - Great Power wars will be ‘suppressed’
completely. However -despite this ‘restricting’ development - the steady increase in
the level of tension and frustration continues and the ultimate relieve of this tension
can only be achieved by a system wide war, a punctuation. As I said, further
research is required to validate this explanation.
Another explanation for the existence of a tipping point in the war dynamics of an
international system could be that ‘half way’ the life cycle of an international
system, the system starts to fragment as a result of the status dynamics of Great
Powers. Some Great Powers lose their position and power to dominate the
international system, and ‘new’ Great Powers are not yet capable to fulfil a
dominant role in the international system in accordance with their power and
interests. As explained the power and interests of new Great Powers are not
(sufficiently) embedded in the (existing) rules and institutions of the international
system. The observation that the Great Power war frequencies and the average
fraction of war clusters before tipping points of consecutive international systems,
are respectively in- and decreased is consistent with the assumption that the
international system has become more fragmented. It can be reasoned that - as a
result of this fragmentation - the steady build up of tension and frustration can not
be relieved through wars with relatively large fractions, and the international system
as a result ‘compensates’ with an increase in the frequency of (smaller) Great Power
wars. In other words: a higher war frequency after the tipping point ensures relieve
of tension and frustration through smaller Great Power wars.
At first sight these two explanations contradict: in the first explanation the existence
of a tipping point is explained as a consequence of the increase of the connectivity
of an international system, in the second explanation, the existence of a tipping
point is attributed to the fragmentation of the international system as a result of the
status dynamics of Great Powers. These two ‘contradictory’ explanations could
possibly be reconciled if a strict distinction is made between the development
(dynamics) of the network of relations between Great Powers (the first explanation),
and the development (dynamics) on the network of relations between Great Powers
(second explanation). Further research is required.

Chaos
In order to get a better understanding of the war dynamics and the development of
the international system, I have constructed a series of ‘phase states’. With this
approach it is possible to determine - and visualize - the development of various
characteristics (variables) of a dynamic system. I use two variables in these phase
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states: The fraction and the intensity of consecutive Great Power wars.
It seems that ‘normally’ the development of these two variables can be typified and visualized - with circular trajectories. A closer look reveals that sometimes
these circular trajectories have a clockwise direction, and sometimes a
counter-clockwise direction. However, this typical circular war dynamic is disturbed
during the period 1657 – 1763. During this specific timeframe a ‘zigzag’ pattern
characterizes the war dynamics in the phase state. This period coincides with the
exceptional period identified in the previous chapter.
The figure below is an illustration of the phase state of circular trajectories during
the first international system (1495 – 1618). A closer look reveals seven circular
patterns; four are counter-clockwise, and three are clockwise20. During the period
around 1550 and during the years from 1610 until the first punctuation (1618), these
circular patterns were somewhat distorted.

In the next figure, the zigzag pattern in the phase state of the exceptional period
(1657 – 1763) is clearly visible. During the subsequent periods (life spans of
international systems), circular patterns again appear in the phase state of the
international system.
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I assume - this is a hypothesis - that the clockwise and counter-clockwise circular
patterns indicate the existence of a chaotic attractor, dominating the war dynamics
of the international system. A chaotic attractor has a fractal structure and is
characteristic of chaotic systems (Gleick 1988, Kaplan et al. 1993, Lorenz 1993,
111-160, Strogatz 1994, 301-347). Chaotic systems are deterministic systems, with
a great sensitivity for the initial conditions of the system, and with highly
unpredictable dynamics as a result (Kendall 2001, Strogatz 1994, 320). The
unpredictable dynamics of these systems are a result of the interplay between at
least three degrees of freedom (variables) (Strogatz 1994, 10).
‘Small’ deviations from these circular patterns (here, I am not referring to the zigzag
patterns during the exceptional period) can be contributed to the influence of a
stochastic component. By a ‘stochastic component’ I point at random incidents and
factors influencing the dynamics and development of the international system.
In order to determine if these seven circular trajectories develop according to a
specific ‘logic’ (pattern), I have calculated the average fractions of wars constituting
the respective circular trajectories during the first international system. The result is
shown in below figure. Again, a clear pattern is discernable: The amplitude of this
graph decreases and almost approaches a value of ‘zero’ when the first punctuation
is reached. The similarity with the war cluster patterns discussed in previous chapter
is remarkable. Further research is necessary to explain this typical dynamic and to
determine if similar mechanisms underlie these patterns.
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An important question is whether the exceptional zigzag dynamics during the
exceptional period can not only be explained from a system perspective, but from a
historical perspective as well. This indeed seems to be the case.
During the exceptional period 1657 – 1763, the interactions and dynamics of the
international system were to a high degree dominated by the intense rivalry between
Britain and France: both Great Powers were maneuvering and fighting for a
hegemonic position in Europe. In 1763, the end of the Seven Years War, Britain
finally achieved supremacy (Schroeder 1994, 3-11).
As a consequence of this rivalry, international relations were simplified. From a
system perspective - it can be argued - this intense rivalry resulted in a decrease of
the number of degrees of freedom, determining the dynamics of the international
system. As a result, the international system temporarily stopped functioning as a
chaotic system; the number of degrees of freedom was reduced to two and the
dynamics and interactions between states became highly predictable as a result.
During this timeframe decisions of Great Powers to start or to participate in a (Great
Power) war only depended on two actors (Britain and France); ‘third’ Great Powers
were not taken into consideration.
During the exceptional period Great Power wars tended to have an ‘all or nothing’
character. The war frequency during the period in question was relatively low, but
the fractions of these wars were mostly high. It looks as if Great Powers were
reluctant to start a war, because they were aware of the high risk - the ‘certainty’ - of
escalation.
I presume that a direct relationship exists between these simplified war dynamics,
often resulting in large and intense wars, and the distortion of the power law,
especially the overrepresentation of Great Power wars with a size of six (see figure
1).
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Synthesis
SOC, Punctuated equilibrium dynamics, chaos, and the development of the
international system towards a condition of greater stability are closely linked. The
SOC-characteristics of the international system result in a punctuated equilibrium
dynamic. This punctuated equilibrium dynamic - and resulting pattern - implies a
certain order in the war dynamics and the development of the international system.
On the other - that is a paradox - chaos (normally) dominates the war dynamics - the
size (fraction) and intensity - of consecutive Great Power wars. Chaos - by
definition - implies an intrinsic unpredictable development of the international
system at this level of analysis. This implies that in the international system order
and chaos go hand in hand, however at different levels of analysis: SOC and
punctuated equilibrium dynamics at the level of the international system, and
chaotic dynamics at the level of consecutive Great Power wars. Chaos obviously
creates order in the international system21.
I have argued that during a specific time period (1657 - 1763) the chaotic dynamics
of the international system were temporarily disturbed as a consequence of a
simplification of the interactions between Great Powers constituting the
international system; I am referring to the intense rivalry between Britain and
France. Furthermore I have suggested that a relationship exists between the
simplified war dynamics during the exceptional period and the distortion of the
power law discussed in the first chapter. In order to test this hypothesis (the
attribution of the distortion in the power law to the war dynamics during the
exceptional period), I have excluded the Great Power wars which took place during
the exceptional period from further analysis, and determined the characteristics of
the resulting - adjusted - power law. This adjusted power law is shown in below
figure. Now, a significant better fit with the power law of the distribution of clusters
in a theoretical percolation model at the critical point is achieved.

The results of this ‘adjustment’ supports the hypothesis that a close relationship
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exists between chaos and SOC, and that by ‘default’ a chaotic attractor dominates
the war dynamics of the international system, at least during the period under
investigation (1495 - 1945).
So far I have not specified the critical point of the international system: What is or
represents the critical point, the attractor of the SOC-dynamic of the international
system? In order to specify the critical point of the international system I - again refer to Watts framework and his simulation results (Watts, 2002).
Watts not only identified a specific pattern in the global cascades in his system, but
found that - as a result of a combination of the connectivity of the system and the
thresholds in this system (determining the transition point of individual actors in the
system, see appendix) - global cascades at a certain point become impossible. At
that point the local stability prevents global cascades altogether. Watts defines this
point as the upper-phase transition of the system22. I assume that such an
upper-phase transition exists in the international system as well, and that this ‘point’
has been crossed in Europe in 1945; the Second World War was in instrumental in
this development. As a result of the ‘crossing’ of the upper-phase transition wars in
Europe have become ‘impossible’: the current system conditions - more specific the
local stability of the European system - ‘prevent’ the outbreak of wars in Europe.
This research makes it possible to explain - and even quantify - the development of
a security community in Europe, as defined by Karl Deutsch (Deutsch 1957).
After the Second World War, the United States and the Soviet Union ensured
Europe’s security, each in its own sphere of influence. By doing so, the rivalry
between European states was neutralized, enabling cooperation between Western
European states, the integration of economic and political structures, and (after
1989) cooperation with other European states. NATO, the European Coal and Steel
Community, the European Economic Community and, later, the European Union,
embedded Europe above the upper-phase transition, outside the ‘cascade window’
of Watts’ framework. However this position ‘above’ the upper-phase transition can
not be taken for granted. Due to an increase of the rivalry between European states
the security dilemma - and the driving force - could be re-activated resulting in wars
between European states. Until Europe is integrated in effective political structures,
based on a shared understanding of vital common interests (Axelrod 1984, 1997),
this integration process will be in a critical phase.
I assume that until 1945 the upper-phase transition was the attractor of the
international system; from a SOC-perspective this ‘point’ was the critical point of
the system. In fact - it now becomes clear - that this SOC-dynamic obviously results
in a process of social expansion (the steady increase of the stability of consecutive
international systems is consistent with this observation).
Further research - based on the complexity perspective developed in this research
and focused on the development of the state - could result in the identification of a
similar process of social expansion, albeit at another level of analysis (Spruyt 1994,
Tilly 1992).

Implications
In this chapter I will discuss some implications of the findings of this exploratory
research.
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The observation that an emergent - self-organized pattern - in the war dynamics of
Great Powers can be identified, implies the existence of an autonomous - system
level - process, and even a certain degree of predictability. Predictability of war
dynamics (in the current international system) and the development of the
international system, require that the conditions of the present international system
are identical to the conditions during the research period (1495 - 1945). This implies
- to name a prerequisite - the existence of a security dilemma, an important
component of the driving force of the international system. A security dilemma
‘exists’ - not (now) in Europe but at a global level - and it seems as if the war
dynamics of the international system are ‘accelerating’. Furthermore, the (war)
dynamics now seem to become more chaotic (unpredictable): it can be argued that
between 1945 and 1989 the international system was dominated by the intense
rivalry between the United States and the Soviet Union - not only enabling the
integration of Europe - but simplifying the interactions between states in the
international system as well; as was the case in the exceptional period. Based on
these observations - and the hypotheses resulting from this research - it can be
argued that the size (fraction) of Great Power wars will initially increase, until the
tipping point of the current international system is reached. However, it could be
that the exponentially increased level of connectivity at ‘individual’ level of the
international system - e.g. as a consequence of the Internet - affects this system level
- self-organized dynamic - further research is necessary.
This form of predictability - in combination with some other patterns (e.g. the ratio
of the size and number of Great Power wars, which can be calculated with the
power law discussed in this article and the increase of the stability and the decrease
of the ‘turmoil’ factor) - does not imply that the timing, location, intensity and size
of wars can be predicted. It should be remembered that at this level the international
system has chaotic characteristics: as explained a chaotic system is intrinsically
unpredictable.
The observation that a self-organized dynamic generates wars raises the question if and to what degree - ‘realistic’ (policy) assumptions are indeed realistic. From a
‘Realistic’ perspective, wars are - and should be - the outcome of rational
cost-benefit calculations (Gilpin 1981). This research suggests that wars are - at
least were - unavoidable and follow a certain pattern, and are not ‘seriously’
influenced by human decision-making at the micro level. It seems that these
‘realistic’ cost-benefit calculations would be better characterized as rationalizations
and sense-making in hindsight (Weick 1979, 1995).
In this respect another finding of this research is disturbing as well: namely that
war(s) can not be ‘managed’ or controlled. The assumption that wars can be
controlled is undermined by the finding that ‘normally’ a chaotic attractor
dominates the war dynamics of the international system. As explained, war
dynamics are unpredictable as a consequence, seriously restricting our efforts to
control wars.
In the introduction of this article I explained that a complex system can not be
understood or explained by analyzing the subparts of such a system. This research
shows that it is a safe assumption to consider the international system a complex
system. Possibly, this property of the international system explains that it is very
difficult - maybe even impossible - to identify patterns and regularities in the
interactions between states by analyzing its subparts, e.g. the war dynamics between
particular states. Future research should validate this - and some other observations, and try to assess if these ‘bottom up’ research results are
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complementary to these research findings, may be resulting in the identification of
‘new’ patterns and mechanisms.
The research findings discussed in this article could well add to the development of
complexity science. Some of the new insights into the dynamics and functioning of
the international system are possibly applicable to other complex systems as well,
contributing to the further development of complexity science. For example, the
explicit relationship between SOC, punctuated equilibrium dynamics, chaos and
development, as appears to be the case in the international system, could well be
intrinsic to other complex systems. Such a relationship is suggested in, for example,
evolutionary dynamics of biological systems (Bak 1996, Paczuski et al. 1996, 415,
Solé et al. 1999, 158, Turcotte et al. 2002).
Another possible application of the findings of this research concerns the assumed
‘positioning’ of complex systems ‘at the edge of chaos’. In complexity science it is
suggested (Kauffman 1995, 86, Solé et al. 1999) that complex systems function
optimally at the edge of chaos, in a condition between complete order – where the
flexibility of the system is restricted, and the system’s ability to adjust to new
circumstances is problematic – and a condition of complete disorder, where the
system lacks minimal structures to ensure the system’s viability. For social systems,
a position at the edge of chaos - acting as an attractor - seems to be a valid
assumption as well.
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Appendix: Watts’ Framework
Research by Watts provides a number of useful findings and the outline of a
conceptual framework that possibly is useful for an explanation of the dynamics and
development of the international system. Watts has determined with a series of
simulations with a ‘simple model of global cascades on random networks’ that
global cascades in this category of systems (networks) are only possible in the case
of a specific regime (Watts 2002, 5768, 5770). Here, ‘regime’ means a combination
of the control parameters of these systems. Furthermore, Watts makes clear that
these cascades manifest themselves according to a particular pattern.
The global cascades in Watts’s model can, in principal, have any size; they do not
necessarily have a size corresponding to the size of the system (Watts 2002). I
presume that these cascades can be compared with wars in the international system.
Two parameters determine when, and under what conditions, the system represented
in the model has a regime that supports cascades. These parameters are the
connectivity and the thresholds of the elements (actors) comprising the system.
Connectivity is defined by Watts as the number of connections (relations)
connecting the average actor to other actors (Watts 2002, 2003). Actors in Watts’s
model have a certain condition. This condition is determined not only by the number
of connections of an actor, but also by the threshold rules these actors apply. The
threshold rule defines when (that is, at which fraction of the total number of
connections) the actor will change his condition – that is, from stable to unstable, or
vice versa – or his point of view. In this model, the condition of the actors of the
system is determined by the condition of other, connected, actors. Watts uses the
term ‘local dependencies’ for this mechanism.
An example will help to clarify this important mechanism. An actor with viewpoint
A and a threshold rule of 0.6 is connected to ten other actors, of whom a fraction of
0.5 hold viewpoint A while the other half hold viewpoint B. The actor will change
his viewpoint to B when one other actor changes to this viewpoint. In this case, with
a connectivity of ten and a fraction of 0.5, one connected actor suffices to initiate a
change of viewpoint.
Watts calls the collection of actors that need only one connected actor to change
their condition, a ‘vulnerable cluster’ (Watts 2002, 5767). Watts demonstrates with
his model that it is not the size of these vulnerable clusters that determines the size
of cascades, but the degree of connectivity of the network constituting the system
(Watts 2002, 5769). Watts makes an important difference between the dynamics on
the network (the cascades) and the dynamics of the networks, that is, the
development of the connectivity and of the threshold rules of the network itself. The
development of the size and configuration of vulnerable clusters is indicative of the
dynamics of the network.
Watts uses a series of simulations to demonstrate that cascades are impossible under
three conditions, namely when (1) the thresholds are too high, (2) the connectivity
of the network is too limited, or (3) the connectivity is too high. Under the last
condition, the local stability of the system is so great that the global connectivity is
hindered, precluding the occurrence of cascades.
In the case of a well-connected network, the change of point of view on the part of a
single connected actor most often will not be enough to result in a change of
viewpoint. The following example also demonstrates this “connectivity effect.”
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Again, the actor in question has A as his viewpoint, a threshold rule of 0.6 before
switching to viewpoint B, and a fraction of 0.5 connected actors with viewpoint A
(and B). However, in this case the actor is connected to 100 other actors. If one of
these actors changes his point of view to B, the actor in question will not be
affected. The actual fraction holding viewpoint B has now risen to only 0.51, which
is well below the actor’s threshold. A greater connectivity results in greater system
stability.
In Watts’s model, two phase transitions can be identified: a lower and an upper one.
These transitions define the cascade window of the system. The lower-phase
transition is related to the minimal connectivity required for cascades to happen,
while the upper-phase transition is related to the point – the connectivity in
combination with the threshold value – where cascades become impossible as a
result of the high connectivity of the system.
States in the international system also have some degree of connectivity: In the
context of my research, I am concerned with the network of interest and power
relationships between states. This network is more or less formalized or
institutionalized. Furthermore, states use threshold rules for the application of, for
example, the use of violence against other states. These thresholds are, as discussed,
embedded in international law, and in various coordination mechanisms and
institutions. It is realistic to assume that states base their point of view on the use of
violence and their position in international issues to a high degree on the points of
view of other connected states. Local dependencies, as defined by Watts, are also
applicable to the condition of states.
Watts shows that if the connectivity of the network is increased, the cascades in his
model develop a particular pattern. Initially, when the lower-phase transition is
crossed, cascades are rather small. This is a consequence of the low connectivity of
the network. Then, when the connectivity is increased, the cascades increase in size
until they reach a certain point. This point can be considered a tipping point.
If the connectivity is further increased, the size of cascades will decrease. From the
tipping point onward, the local stability of the network will restrict the size of
cascades. The cascades will approach a size of almost zero, and spontaneously
increase to the size of the system itself. In the words of Watts, “triggering a cascade
of universal proportions” that exceeds the size of the underlying vulnerable cluster.
This type of phase transition is called ‘discontinuous’, because the size of cascades
jumps from almost zero to the size of the system itself (Watts 2003, 242). These
cascades are very rare and of exceptional size, and are a consequence of the unique
configuration of the system near the upper-phase transition. The condition of the
system can be defined as critical23.
A discontinuous phase transition comes into being despite the local stability of the
system. The vulnerable cluster is spontaneously triggered by an incident. As a result
of the unique configuration of the system, actors more or less simultaneously change
their viewpoint, or change from a stable to an unstable condition. The ensuing chain
reaction changes the viewpoints of a large number of actors, affecting not only those
who are part of the vulnerable cluster, but initially also more stable actors. For this
reason, the size of the cascade will exceed the vulnerable cluster.
The cascade profile of Watts’s model shows some remarkable similarities with the
fraction dynamics of the international system, as discussed in the preceding section.
I assume that a similar mechanism underlies the dynamics in the international
system. Initially, after a punctuation, the connectivity of the new international
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system is limited, restricting the size of wars. The limited connectivity of the
international system at that stage is the effect of the preceding punctuation, which
has destroyed the old, outdated network. After the punctuation, new rules,
coordination mechanisms, and institutions are introduced, and the network of
interests and power relations is initially still limited. The level of tension,
frustration, and discontent with these new arrangements is also low.
As the connectivity of the network increases, the size of wars increases, until the
tipping point is reached. As a consequence of the increased local stability of the
international system, the size of wars starts to decrease to almost zero. The
international system now nears the upper-phase transition, and a disruption – an
incident – triggers a discontinuous phase transition: The next punctuation has
started. As a consequence of the critical condition and the tight coupling of the
international system, a minor incident, which activates the vulnerable cluster,
suffices to initiate the punctuation. The ‘starting shot’ of the First World War – the
murder of Archduke Franz Ferdinand in Sarajevo in 1914 – is both a striking
example of this mechanism and symptomatic of the critical position of the
international system at that time: The system was poised at a discontinuous phase
transition.
During the wars (which constitute a punctuation), the connectivity of the
international system will be partially destroyed and the tension relieved, as a result
of which the international system will slide back into the cascade window.
Eventually, the punctuation will bring forth a new international system. Consecutive
punctuations, followed by slides back into the cascade window, and subsequently a
growth in the connectivity, result in an oscillating dynamic.
I now presume that the upper-phase transition - as discussed in this article - with its
unique network configuration, is the attractor of the international system. The
oscillating dynamics of the international system around this attractor is visualized
schematically in the illustration below. In it, the cascade window, which is based on
the model and simulations of Watts, is also clearly visible. The figure in the
right-hand corner is a simplified and schematic diagram of the accompanying
punctuated equilibrium dynamics; the similarities with the fraction dynamics shown
in figure 2 in this article are evident.
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Furthermore, it is possible to reason that also the thresholds of the international
system have increased structurally over time. In this context, I refer for example to
the rules that are applicable for the use of organized violence in the international
system. This increase is the effect of the increased interdependence of states in the
international system (Holsti 1995, Scott 1982), the increased effectiveness of
international law and institutions, the subjective models that states apply to the use
of force, and a decrease in public support for the use of violence against other states
(Castells 1996, 454).
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Endnotes:
1. In this research I use the expression ‘actors’, in stead of ‘elements’.
2. In the period 1495 - 1975 Levy identified 119 Great Power wars. 114 out of these
119 Great Power wars took place before 1945. I differentiate between Great Power
wars, wars with at least one Great Power participating - and wars between Great
Powers, wars with at least two Great Powers participating. The second category
constitutes 70 wars in the period 1495 - 1945 (Levy, 1983, 70-73).
3. It concerns the ‘War of the American Revolution’ (1778 - 1784) and the
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‘Russo-Japanese War’ (1939). Because the ‘War of the American Revolution’, in
fact was a war between European Great Powers on American soil, this war between
Great Powers is - for this reason - included in the analysis discussed in this article.
On the basis of a sensitivity analysis I have determined that this ‘inclusion’ has no
effect on the patterns identified in this research.
4. Correlates Of War datasets are more detailed, e.g. including other than Great
Power wars, but are only restricted to a limited timeframe, starting in 1816 (Gibler,
2004, Singer 1972, 1987).
5. I am not suggesting that a power law distribution can only be produced by a
SOC-dynamic. Other mechanisms could result in such a statistical relationship as
well (Newman, 2005). The size and number of earthquakes and (snow) avalanches
can be shown with power laws as well; these typical dynamics are attributed to the
SOC-characteristics of these systems (Hergarten 2003).
6. This means that the accumulation of tension and frustration in the international
system operates at a much slower time scale, compared to the faster timescale
typical for the release of this tension and frustration through Great Power wars.
7. For a power law distribution, the probability that a given variable x has a
particular value, p(x), is equal to Cx ⁿ over a reasonably wide range of x, with C
and n positive coefficients. This implies that a graph of a power law is a straight line
on a log-log plot.
8. In Richardson’s power law, ‘size’ is defined as the number of battle casualties (Richardson 1960);
in my opinion has Richardson’s research a different focus and is aimed at a different level of analysis
(Cederman, 2003, Richardson, 1960).

9. I assessed if a power law applies to cooperative clusters - alliances - in the
international system as well: that is the case as well. I have based this analysis on
the Correlates of War dataset (Gibler et al. 2004).
10. The remaining distortion of the power law for large wars can be neglected: the
‘tail of the power law’ - is ‘noisy’ because of sampling errors; as is often the case
with power laws (Newman 2005, 3).
11. Percolation theory deals with clustering, criticality, diffusion, fractals, phase
transitions, and disordered systems. It provides a quantitative and conceptual model
for understanding these phenomena (Stauffer 2003).
12. The intensity of great-power wars reflects the number of battle deaths compared
to the population as a whole (Levy 1983, 78).
13. Initially, I assumed that alliance and power dynamics and inter state wars
fulfilled the role of driving force in the international system. A closer look,
however, showed that this is not the case. Based on an analysis of the Correlates of
War data sets (Gibler 2004, Singer 1972, 1987), it can be determined that power
forming and alliance dynamics are to a high degree synchronized with the war
dynamics of the third and fourth international system: These dynamics do not result
in a necessary separation of time scales. The development of the power dynamics
can be determined by quantification of the change of the Composite Indicator of
National Capability (CINC) indexes of Great Powers constituting the international
system (the CINC index contains annual values for total population, urban
population, iron and steel production, energy consumption, military personnel, and
military expenditure of all state members. I used version 3.02 (1816-2001) (Singer
1972, 1987). The alliance dynamics are quantified by assessing the number of new
and disbanded formal alliances (Gibler et al. 2004, Version 3.03 of this data set was
used).
14. The outcome of preceding punctuations are respectively the sovereignty principal and the Vienna
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Congress – respectively the ‘results’ of the Thirty Years War and the French Revolutionary and
Napoleonic Wars – and the League of Nations and the United Nations, institutions generated by the
First and Second World Wars.

15. The war frequency of international systems is calculated by dividing the number
of Great Power wars during a lifecycle by the life time of the respective
international systems.
16. I have calculated the (average) values of various quantitative characteristics e.g.:
the number of Great Power wars and the average war intensity of consecutive
international systems and the life span of these systems, based on the punctuated
equilibrium dynamic which can be identified. Great Power wars constituting
punctuations are not included in these calculations because I consider these wars of
a fundamental different category. Next I have determined the correlation
coefficients of the (average) values of these variables. It then becomes clear that
some - most - of these correlation coefficients have remarkably high values,
suggesting a statistical relationship between the development of these variables in
time. These correlation coefficients do not prove ‘anything’ but provide
‘circumstantial’ evidence that a punctuated equilibrium dynamic ‘exists’ and that
the development of some variables is closely related.
17. A stability domain is a preferred condition of a system, with specific parameters,
otherwise called an ‘attractor’.
18. Great Power wars outside the European continent with only one European participant are
excluded from this overview. It concerns eight wars in the period from 1856 until 1939. This is a
fundamentally different category of wars, indicative for the globalization of the international system,
but obscuring the process of social expansion in Europe. Great-power wars constituting punctuations
are excluded because of their different function.

19. Again, the war frequency is used as an indicator for stability. The war frequency
is calculated by dividing the number of wars in the respective clusters, by the length
of the lifespan of the particular phases, before or after the respective tipping points.
20. In order to visualize the different ‘directions’ of circular trajectories I have given
the fractions of wars constituting clockwise trajectories a negative value; these
trajectories are shown in the second (left) quadrant of figure 8.
21. It can be argued that the non-chaotic dynamic during the exceptional period
disturbed the steady decrease of the lifespan of consecutive international systems; if
the lifespan of the second international system is ‘adjusted’, the correlation matrix
of the system variables shows an significant increase in the value of various
correlation coefficients.
22. The lower-phase transition is the point when global cascades become possible:
below this point global cascades are impossible because of the low connectivity of
the system (see appendix). An example: A global war - a war with a global reach - is
not possible when the international system does not have a minimum connectivity; a
spanning cluster can be formed.
23. According to a system dynamics approach, a system in a critical condition is
‘tightly coupled’ (Perrow 1999, 62-100), that is, the system has a correlation length
corresponding to the size of the system.
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Abstract
Information Systems (IS) discipline has been critiqued for being a fragmented discipline,
and with little accumulative tradition. Consequently, several research frameworks have
been proposed since the 1970s (Mason and Mitroff 1973; Ives, Hamilton and Davis 1980;
Nolan and Wheterbe, 1980; Alter 2003) to help to organize, define and delimit such
objects of study. However, despite the benefits reported to guide IS research to focus on the
adequate objects of study, a formal systemic analysis of them reveals that these frameworks
are still incomplete and have systemic inconsistencies. Then, this paper, based in the
premise of the development of a more updated and comprehensive framework is required,
reports a new one. Its completeness regarding previous frameworks is discussed as well as
its potential utilization.
Keywords: Theory of Systems, IS Research Frameworks, Cybernetics Approach.
Context of the Research Problem and Related Works
Information Systems (IS) discipline has been critiqued for being a fragmented discipline
(Banville and Landry, 1989), with: (i) a theoretical diversity that leads to a little
accumulative tradition (Farhoomand and Drury, 2001), (ii) a main object of study still
defined in multiple modes in the IS literature (Mora et al 2002), and (iii) a non integrated
and unified perspective of the IS discipline and concept (Gelman et al 2005). Then, several
research frameworks have been posited from the 1970s (Mason and Mitroff 1973; Ives,
Hamilton and Davis 1980; Nolan and Wheterbe, 1980; Alter 2001) to help to organize,
define and delimit such as objects of study. However, despite their efforts to organize the IS
discipline, are incomplete under a formal systemic analysis.
This paper develops an updated and more comprehensive framework that integrates
holistically all previous dimensions considered. The new IS research framework draws on
1
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the contributions done by the two main proposals revised and previous conceptualizations
from authors. The concepts of system-I, system-II, and general-system (Mora, Gelman et al
, 2002; Gelman, Mora et al, 2005), are extended from original definitions (Gelman and
Garcia, 1989). In turn, the concepts organization O(X), Information System IS(X) and
envelop EE(X) are updated, the original environment concept is replaced by the French
term entourage ENT(X), and new ones introduced: high-level business process HLBP(X),
low-level business process LLBP(X), socio-political business process SSBP(X), suprasuprasystem SSS(X), non-entourage NENT(X) and world W(X), All of them derived from
the original concepts organization and business process from Mora, Gelman et al (2002)
and ideas on Checkland’s Soft Systems reported in Oliva and Lane (1998).
The Ives, Hamilton and Ives’ IS research framework (1980) can be considered the first
effort to develop a comprehensive one. According to Ives’ et al (1980), the main
shortcoming of the five previous frameworks studied is the dimensional incompleteness
–e.g. a partial view of the IS field-. These ones do not take into account of the overall
processes and environments to develop, operate and evolve the IS artifact, or are focused in
specific types of IS or omit the organizational environment except by the type of
managerial levels related with the IS artifact.
Then, Ives’ et al (1980) IS research framework contributes with the integration of the
dimensions posited in previous frameworks and with a structured -but not systemically
correct- framework to organize and classify IS research, through the identification of five
types of research generated by the single, two or three groups involved. Groups are: (a)
environments with five categories, (a) process with three categories and (c) the IS artifact
per se. Ives’s et al (1980) framework fails in the correct systemic organization (e.g. the
hierarchical definition of system, subsystems, environment and the conceptual
differentiation of system’s outcomes –despite it can be a system!- with systems elements in
the model) of the seven categories of constructs proposed. Furthermore, the concept of
<Organizational Environment> accounts for the attributes of a system –e.g.
<Organization>-, which is not conceptualized in the model. From the exhibit 6 in the Ives’
et al paper, the seven constructs are grouped as a system –without name- but its formal
systemic articulation is failed.
Second most comprehensive IS research framework was reported also in the same year
(Nolan and Wetherbe, 1980). It draws also on the same five IS research frameworks
analyzed by Ives’ et al (1980) and on a more fundamental conceptualization of the Theory
of Systems (Boulding, 1956). Consequently, its elaboration is more refined and congruent
with the formal concept of what is a system. Nolan and Wetherbe’s framework is composed
of: a <MIS Technology System> that is part of an < Organization> and it of its <
Organizational Environment >. The <MIS Technology system> is conceptualized as a
system composed of the following subsystems: <hardware>, <software>, <data base>,
<personnel> and <procedures>. In turn, the <Organization> , as the wider system for the
<MIS Technology system> is conceptualized in five subsystems: <goals and values>,
<psychosocial>, <structural>, <technical> and <managerial>.
Then, this framework contributes to the discipline in making available a more systemicbased consistent scheme than previous ones and that accounts for almost all of the
2
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categories of constructs related with IS research. However, it still has the following
deficiencies: (i) the outputs of the <MIS Technology system> are only conceptualized in
terms of types of IS, omitting other outcomes that it can generate such as <IT audits>, <IT
proposal assessments> and <IT services> in general; (ii) the model does not conceptualize
the interactions between the systems considered as wholes and the systems considered as a
set of components – e.g. the system type I and type II views respectively defined in Gelman
and García (1989) and updated in Mora, Gelman et al (2002)- and then influences like <IT
suppliers>, <IT trends> or the conceptualization of an <Inter-organizational IS> cannot be
modeled; and (iii) the time dimension that is critical for some of the 33 cases reported – e.g.
on system’s evolutions- is implicitly assumed and not related with the state _(t) of the
system, subsystem or environment.
Hence, the two most comprehensive IS research frameworks posited, despite their
theoretical and practical contributions to organize the discipline and guide toward relevant
research present still limitations. Furthermore, systemic foundations are not totally
supported by both models. Then, the development of an updated and more soundness
framework that is able to integrate holistically all dimensions considered in past
frameworks and the few dimensions omitted, is required.
The Systemic Framework for IS Research
By space limitations readers can consult the formal definitions of the concepts of systems in
other works of authors (Mora, Gelman et al, 2002; Gelman, Mora et al, 2005a, 2005b). As a
summary explanation, to define an object of study as a system-I implies to specify it as a
whole composed by attributes, events and domains for attributes. For the case of system-II,
the formal definition offers the classic view of a system as a set of interrelated components.
Furthermore, the definition used here also considers the output/input relationships between
any subsystem and the whole system. In turn, the auxiliary definitions help to support the
expansionist systemic perspective that indicates that every system always belongs to
another larger system (Ackoff, 1971). Hence, the following relationships are held: (i)
SS(X) = X + ENT(X); (ii) EE(X) = ENT(SS(X)); (iii) SSS(X) = SS(X) + EE(X); (iv) W(X)
= ENT(X) + ENT(SS(X)) + ENT(SSS(X)) + NENT(SSS(X)). It must be noted that
NENT(X) is the set of all elements that are not part of the system X neither its entourage
ENT(X).
In Figure 1 –available upon request all formal definitions- are reported short and semiinformal definitions of the new concepts and In turn, Figure 2 exhibits a diagram of an
organization O(X).
An extended cybernetic-based paradigm is used here where SII(X.1) and SII (X.2) are
conceptualized as a driving-org-subsystem and a driven-org-subsystem respectively, SII
(X.3) = HLBP(X.3) for a information-org-subsystem, and SII (X.4) = SSBP(X.4) for a sociopolitical-org-subsystem. Interactions between subsystems are not showed. Figure 3
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exhibits the systemic articulation of the concepts: <organization> and IS, as well as of its
wider systems and subsystems.

Figure 1. Updated Definitions for Organization, Information Systems and Related
terms

Figure 2. A schematic view of an Organization as a system
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Figure 3. The Articulation of the Systemic Concepts of Organization and IS

Figure 4. Systemic map of the concepts for IS Research in the three Frameworks
5
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Finally, Figure 5 exhibits a mapping of the concepts posited in previous two frameworks
and the new one reported. From the formal definitions of system-I, system-II and general
system, and the updated and new ones reported (organization, suprasystem, suprasuprasystem, envelop, entourage and world) can be inferred that previous frameworks
failed in its effort to be comprehensive and its systemic articulation.
The new framework, in contrast: (i) is congruent with formal definitions of system; (ii)
permits the modeling of all variables reported as sub-systems or attributes of sub-systems;
(iii) includes the time variable if required through the consideration of the state of the
system; (iv) and integrates both technical as socio-political perspectives.
Hence, despite a further and more detailed articulation of it is required, it can be concluded
that new framework is more comprehensive and systemic correct than previous efforts.
However, it must be considered a research start point rather than an end point.
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Abstract
In this paper, we investigate the environmental performance of lean supply chains using
carbon dioxide emissions as the key performance indicator. Lean is based on the premise
that compressing time reveals hidden quality problems and that their resolution leads to
more efficient, cost-effective business processes. If time compression always implies
lower emissions, then a leaner system is always greener as measured by emissions. If
time compression does not always lead to lower emissions, then further changes to the
lean system may be required in order to make it greener. We use a simulation model of a
generic supply chain as well as two representative examples of supply chains to examine
this. Our analysis shows that supply chain emissions are highly sensitive to the frequency
and mode of delivery of goods as well as the type and amount of inventory stored at each
company. Our results suggest that lean supply chains are not necessarily green, although
they could turn out to be green in certain cases. The main impediment appears to be
distance. While lean supply chains typically have lower emissions due to reduced
inventory levels, the frequent replenishment at every point in the provision stream
generally tends to increase the emissions. If a lean supply chain is located entirely within
a small region, then it would almost certainly be green from an emissions perspective due
to the low levels of inventory and short shipping distances. As distances increase along
the supply chain, it is quite possible for lean and green to be in conflict, leading to
tradeoffs as well as additional opportunities for optimization.
Keywords: lean; lean and green; supply chains; environmental performance; carbon
dioxide emissions

Introduction
Lean manufacturing methods pioneered by Toyota are replacing conventional methods in
both manufacturing and service industries. Lean thinking (Womack and Jones 1996) is a
systematic approach to developing business processes with the aim of doing more with
less while coming as close as possible to providing customers exactly what they want,
when and where they want it. It is already the dominant paradigm in manufacturing
today, and it is also being applied to supply chains (Jones and Clark 2002); therefore its
environmental sustainability impacts are important to understand.
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Lean thinking provides a way to: 1) specify value, 2) determine the best sequence for
value-creating steps, 3) perform these activities without interruption when a customer
requests them, and 4) continually improve the process. Lean processes attempt to
eliminate wasteful activities by focusing on time compression throughout the value
stream. It is based on the premise that compressing time reveals hidden quality problems,
and that their resolution leads to more efficient, cost-effective business processes (Simons
and Mason 2003). The techniques of lean logistics (Womack and Jones 2005) extend
these ideas to entire supply chains. As the customer “pulls” value by demanding a certain
quantity of a product, that information propagates upstream through the supply chain
consisting of multiple companies, and the right amount of product moves downstream in
the fastest possible time with a minimum of waste. Lean logistics require frequent
replenishment of goods in small amounts at every point in the provision stream, as well
as the compression of the provision stream in time and distance.
Some researchers have asked if there are limits to the application of lean management
thinking in complex supply chains (Cox and Chicksand 2005). They suggest that lean’s
focus on minimizing waste and passing the benefits onto customers is likely to
strategically benefit only the strongest players within the supply chain—those that can
exert considerable leverage both upstream and downstream in the chain. We too want to
know if such limits exist, although our focus is on the environment.
As lean relentlessly focuses on reducing non-value added time and producing just the
right amount of a product as needed, an important question is whether it improves or
deteriorates environmental performance. The U.S. Environmental Protection Agency
(EPA 2003) has found that lean produces an operational and cultural environment that is
highly conducive to waste minimization and pollution prevention, and that lean provides
an excellent platform for environmental management tools such as life-cycle assessment
and design for environment. But as the EPA also notes, lean (as originally documented by
Womack and Jones) does not explicitly incorporate environmental performance metrics,
potentially leaving improvement opportunities on the table. As lean implementation
pushes manufacturing processes toward the point of lowest cost, does it also push them to
the point of optimal environmental performance?
Typical metrics for measuring environmental performance include scrap or non-product
output, materials use, hazardous materials use, energy use, water use, air emissions,
hazardous waste, and water pollution (EPA 2005). None of these is directly optimized in
a typical lean implementation, so it is difficult to know whether a lean process is
operating at optimal environmental performance. Value stream mapping, a standard tool
in the lean toolkit, examines the time it takes to produce a product and the proportion of
that time that is value-added, and provides the basis for optimizing performance over the
single dimension of time. But it does not explicitly consider the resources consumed and
waste generated in manufacturing a product. To help address this question, Simons and
Mason (2002) developed sustainable value stream mapping by adding a sustainability
metric (supply chain carbon dioxide divided by market weight of product) to the
conventional value stream mapping process. Similarly, Karp (2005) advocates adding
environmental aspects to value stream maps.
Other additions to conventional value stream mapping include mapping the flows
associated with the use of energy, water and materials in order to find hidden sources of
2
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waste in the value stream (EPA 2005). The idea is to use these resource flow maps to
address environmental questions in parallel with time compression during the
development of future state maps. But the maps alone do not automatically reveal the best
way to minimize the consumption of these resources. Moreover, it is unclear how an
optimal future state map would be developed if a conflict existed between time
compression and environmental performance.
The issue of environmental performance becomes even more complicated when entire
supply chains are considered. With the rapid increase of long-distance trade, supply
chains are increasingly covering larger distances, consuming significantly more fossilfuel energy for transportation and emitting much more carbon dioxide than a few decades
ago. Karp (2005) reports, “as large manufacturers rely on lengthy supply chains the
environmental impact of suppliers continue to grow.” For example, fruits and vegetables
travel over 1500 miles on average within the U.S., and over half of the energy
consumption associated with food production is related to transportation (Pirog, Van Pelt,
Enshayan and Cook 2001). A basic diet with imported ingredients can consume four
times the fossil-fuel energy and emit four times the carbon dioxide compared to
domestically produced ingredients (Halweil 2002). Particularly problematic is the
growing use of trucks and airplanes at the expense of slower and more efficient trains and
ships. The transportation sector already produces a quarter of all energy-related carbon
dioxide emissions and these emissions are growing fast at about 2.5 percent annually
(Venkat 2003). In the U.K., road transport has been identified as the largest source of
carbon dioxide emissions (Mason and Lalwani 2003). Transportation is the fastest
growing energy consumer in the European Union with a 47 percent increase since 1985
compared with 4.2 percent for other sectors (Lalwani and Mason 2004).
This has important implications for lean supply chains. To be fair, lean principles call for
distances on a supply chain to be as short as possible. But in this age of global trade, very
few supply chains can consist entirely of short transportation links. Even if several of the
companies on a supply chain can be located close to each other and close to customers (a
fairly unlikely scenario at present), raw materials may have to be shipped from other parts
of the country or other parts of the world. If the companies are somehow located close to
all the raw materials, then finished products may have to be transported to customers
living elsewhere. Moreover, the low cost of labor in developing countries is an
increasingly important factor in locating parts of the supply chain far from customers in
the developed world. The idea of lean location logic (Womack 2003; Womack and Jones
2005) recognizes this and attempts to minimize the total cost of operating a supply chain,
albeit without internalizing the environmental costs. It suggests that firms consider
locating high-volume manufacturing in low-wage countries that are close to the region of
sale, such as Mexico rather than China for the U.S. market.
Currently, however, a typical supply chain is likely to have at least a few moderately long
transportation links, making energy use and carbon dioxide emissions due to
transportation significant contributors to negative environmental performance. Carbon
dioxide emissions closely track the energy used in transportation, so emissions alone can
serve as a key indicator of both energy use and pollution in supply chains. While there
should be a range of performance metrics to measure the full environmental impact of
supply chains, we focus on carbon dioxide emissions in this study.
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Carbon dioxide emissions are the primary sustainability metric used by the sustainable
value stream mapping referred to earlier (Simons and Mason 2002; Simons and Mason
2003). Sustainable value stream maps show both the time incurred and carbon dioxide
emitted at every step in a supply chain. Both time and emissions are classified as valueadded, non-value added, and necessary but non-value added. As with any extension of
value stream mapping, this poses the problem of optimizing more than one performance
metric at the same time (time and emissions in this case). Simons and Mason use
examples of food supply chains to suggest that producing food closer to the point of
consumption and being more responsive to the consumer will help lead to a win-win
situation where time compression and emissions minimization can occur synergistically.
Our investigation of the environmental performance of lean supply chains is motivated in
part by the difficulty of knowing whether a particular future state (representing a time
compressed supply chain) achieves the lowest possible emissions, especially when
distances are significant. If time compression always implies lower emissions, then a
leaner system is always greener as measured by emissions. If time compression does not
always lead to lower emissions, then further changes to the lean system may be required
in order to make it greener, possibly resulting in a tradeoff between lean ideals and green
ideals.
In this paper, we use a simple generic supply chain model as well as two representative
supply chains examples to show that the environmental performance of supply chains (as
measured by carbon dioxide emissions) is highly sensitive to the frequency and mode of
delivery of goods as well as the type and amount of inventory stored at each company.
While lean supply chains typically have lower emissions due to reduced inventory being
held internally at each company, the frequent replenishment at every point in the
provision stream generally tends to increase the emissions. On balance, we find that
several factors influence the total emissions as a supply chain gets leaner, implying that
lean may be green in some cases but not in others. This suggests that optimization of
emissions in supply chains is an open problem that may require solutions that are
complementary to standard lean techniques.

Methods
Our purpose in this investigation is to develop insights into the emission characteristics of
supply chains, including lean and non-lean configurations. We start by developing a
simple simulation model of a generic two-stage supply chain using Vensim [2006], a
system dynamics modeling package. In this model, emissions are generated by the
transportation of goods between the stages and by the storage of inventory within the
stages. By varying the order size at each point – which is directly related to the frequency
of replenishment and inventory held – we look for an optimal order size at each stage that
minimizes emissions. The benefit of a simulation model is that it allows us to easily
explore the problem space by varying the parameters and testing the sensitivity of the
system to variations in order size. As we will see shortly, such experimentation can
provide very useful insights into how emissions can be minimized and whether or not a
lean configuration always produces lower emissions than a non-lean configuration. For
the purposes of this study, we ignore emissions from the actual manufacturing steps and
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assume that they are nearly constant. Only the transportation and storage emissions vary
depending on the configuration.
We then apply these ideas to two supply chains derived from the literature, and rely
primarily on hand-calculations to minimize emissions. One is a manufacturing supply
chain that produces windshield wipers for automobiles (Jones and Womack 2002).
Transportation emissions are important in this case, but storage emissions are negligible
since inventory can be stored at ambient temperature. The second example is a food
supply chain (Simons and Mason 2002), where storage emissions are significant because
of cold storage requirements.
In order to keep the analysis and optimization as simple as possible, we assume that only
the following three road transport options are available in all the cases and do not
consider rail, water and air transport (calculations are based on data from Pirog, Van Pelt,
Enshayan and Cook 2001):
Table 1: Characteristics of road transport options.
Transport
Mode

Maximum
Load1 (kg)

Fuel
Type

Specific total CO2 emissions
(g/ton-km)

Heavyduty Truck

17300

Diesel

62

Midsize
Truck

6000

Diesel

122

Light
Truck

700

Gasoline

459

For products that require cold storage at each inventory point, we assume that storage
emissions are proportional to the weight of the product stored and the duration of storage.
We assume a nominal storage emissions rate of 1 g/kg-hour, and then vary it in our
simulation experiment to test its sensitivity. Some products may also require refrigerated
shipping, which would add to the emissions for each hour of transportation, but we do not
explicitly consider this in our study. We also ignore any additional energy use and
emissions due to lighting, heating, etc., while goods are in storage.

A Generic Supply Chain
We start with a simple, generic supply chain, as shown in Figure 1. There are two stages,
each with inventory storage and an input supply rate. There is also a final delivery output
from the second stage, which matches the customer demand. For the purpose of our
experiment, we assume an arbitrary, but frequent demand for the final product of 350 kg
once every five hours. We assume that each of the supply links is 1000 km long and that
full-truck direct shipments are used. We also assume that trucks are used productively on
1

Excluding container weight.
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their return trips and we do not include the return trips in our analysis. None of the
material entering the system is wasted as scrap or non-product. None of these
assumptions is critical to the general trend seen in the results, but the assumptions
simplify the model and allow us to focus on studying the emission characteristics in this
initial investigation. The model also provides an option to turn cold storage on or off at
each stage in order to study the performance for different types of materials. The actual
system dynamics model includes the necessary information flows and decision logic,
which we have omitted from Figure 1 for clarity.

Supply1

Inventory1

Inventory2
Supply2

Delivery

Figure 1. A generic two-stage supply chain depicted as a stock-flow diagram.
A key parameter in the model is the minimum order size at each stage, which determines
the frequency at which the inventory is replaced. For example, if the order size at the
second stage is exactly 350 kg, then an order for this amount would be placed by the
second stage as soon as that amount of product was delivered to the customer. This order
would be supplied by the first stage, which in turn would place an order to replenish its
stock based on its own minimum order size. If the minimum order size at the second
stage is 700 kg, then a replenishment order would be generated after that quantity of the
product has been delivered. As the minimum order size increases, the inventory level
increases correspondingly and the frequency of replenishment decreases.
In the case of a lean supply chain, the minimum order size would be as close to 350 kg as
possible in this example, such that replenishment orders closely follow the delivery
patterns. Moreover, both stages in the supply chain would be tightly synchronized (with
the same minimum order size) and inventory levels would be very low. Figure 2 shows
the total emissions per unit weight of the product as a function of the minimum order
size. As the order size increases past 700 kg, it becomes possible to use midsize trucks
instead of light trucks, which produce significantly lower emissions for each unit of
product delivered as shown in Table 1. If the order size exceeds 6000 kg, then heavy-duty
trucks become viable and the emissions drop even more. In the absence of cold storage
requirements, it is obvious that emissions will reach a minimum at an order size of just
over 6000 kg. In reality, the order size can only take on certain specific values because it
must match the full capacity of the truck, unless the truck is efficiently shared by multiple
products or companies.
Figure 2 also shows the emissions characteristic when cold storage is required at both
stages. As the minimum order size increases, inventory levels also increase and the
average time that products are in storage increases. Thus, a large minimum order size
would lead to increased emissions from storage, which would have to be balanced against
the lower transportation emissions. The cold storage curves – one with the nominal
storage emissions of 1 g/kg-hour and the other with 5 g/kg-hour – illustrate this tradeoff,
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and show that there is likely to be an order size where minimum emissions can be
achieved, given the restriction that full-truck shipments must be used. In our example, a
midsize truck carrying 6000 kg would provide the best performance for products
requiring cold storage, which is also close to the best performance without cold storage.
Refrigerated shipping would increase the total emissions and raise both of the cold
storage curves to somewhat higher emission levels. Note that the optimal order size is far
from the 350 kg required by an ideal lean system. The ideal lean system can certainly
achieve minimal emissions by sharing a larger truck, if the logistics can simultaneously
handle significant distances and different just-in-time shipping requirements for multiple
(possibly lean) product lines and companies.

Figure 2. Carbon dioxide emissions for a two-stage lean supply chain with and without
cold storage.
Figure 3 shows the emission characteristics of a general two-stage supply chain where
each stage has an independent minimum order size and no cold storage requirements. In
this case, each stage can be lean or not lean, independent of the other stage. The total
emissions per unit weight of the product reaches a minimum for a certain combination of
the two order sizes. This analysis suggests that a globally minimum emission level could
be achieved – at least theoretically – for a general N-stage supply chain. The optimization
could be rather complicated when cold storage requirements are added to various stages.
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Figure 3. Carbon dioxide emissions for a supply chain with two independent stages.

A Manufacturing Supply Chain
We continue our investigation of supply chain emissions by considering a manufacturing
supply chain with significant transportation emissions but negligible storage emissions.
We use the example of a windshield wiper supply chain (adapted from Jones and
Womack 2002). Figure 4 shows the “current state” map prior to implementing the lean
improvements. We have omitted from this diagram most of the numbers that are relevant
for lean improvements and instead focused on the distances and batch sizes (same as our
order sizes) used for delivery between the stages. Since the original system operates on a
batch mode with relatively large order sizes and inventories, we assume that heavy-duty
trucks are used for the biweekly deliveries, while midsize trucks are used for the daily
deliveries six days per week. This allows us to switch from heavy-duty trucks to midsize
trucks in Figure 5 where the biweekly deliveries are replaced by daily deliveries, noting
that a heavy-duty truck can carry about three times the load of a midsize truck. All
deliveries use full-truck direct shipments and we assume that return trips are productively
used for other purposes.
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Figure 4. Windshield wiper supply chain: Current state (adapted from Jones and Womack
2002).
Figure 5 shows a future state based on lean principles. While the distances are still large,
time has been compressed and just-in-time deliveries of small quantities have been
adopted. We still assume full-truck shipments as before, but using smaller trucks, since
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the large distances and frequent just-in-time deliveries may necessitate dedicated trucks.
The total carbon dioxide emissions per week (based on our assumptions) are marginally
higher in the future state, suggesting that the lean system is not closer to the point of
minimal emissions.

Figure 5. Windshield wiper supply chain: Future state with increased shipping
frequencies (adapted from Jones and Womack 2002).
In Figure 6, we illustrate a hypothetical improvement to the emissions characteristic by
decreasing all the shipping frequencies and switching to heavy-duty trucks. If the
increased inventory can be physically accommodated at each stage in the supply chain,
then emissions would decrease to less than half of both the original configuration and the
lean configuration. This indicates that a lean approach does not necessarily lead to the
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lowest possible emissions when distances are large. In fact, lean and green have
conflicting delivery requirements in this example.

Figure 6. Windshield wiper supply chain: Future state with decreased shipping
frequencies and increased inventories.

A Food Supply Chain
Next, we examine the emission characteristics of a generic food supply chain which
includes both transportation and cold storage (adapted from Simons and Mason 2002).
Figure 7 shows the current state map prior to implementing lean improvements. In this
case, emissions are specified for a unit of the final product. Since the emissions data for
this example were provided by Simons and Mason in their paper, we have not used the
data from Table 1.
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Once again, we have focused on transportation and storage emissions, which correspond
to the non-value added and the necessary but non-value added emissions. Production
emissions, which correspond to the value-added emissions, are not shown in the
individual process steps.

Figure 7. Food supply chain: Current state (adapted from Simons and Mason 2002).
Figure 8 shows a leaner future state with more frequent, just-in-time deliveries from the
Meat Processor to the Ready Meals Plant using a light truck. This decreases the cold
storage time at the Ready Meals Plant. The net result is that total emissions decrease
slightly in the future state. However, all the transportation links in this example are very
short, so storage emissions dominate the overall emissions, and any reduction in cold
storage is very helpful in reducing total emissions.
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Figure 8. Food supply chain: Future state with more frequent deliveries to the Ready
Meals Plant (adapted from Simons and Mason 2002).
As we have argued earlier, short distances are likely to be the exception rather than the
rule in today’s supply chains. Figure 9 shows how the total transportation and storage
emissions vary as a function of the distance between the Meat Processor and the Ready
Meals Plant in steady-state, keeping all other things fixed. We ignore any cold storage
required during transportation, since this requirement would affect both the current state
and future state in nearly the same way on a unit product basis. We see that the future
state generates lower emissions only when the distance is less than 200 km, once again
suggesting a likely conflict between lean and green when distance increases.
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Figure 9. Transportation and storage emissions as a function of distance from Meat
Processor to the Ready Meals Plant.

Conclusions
Our goal in this study has been to develop insights into the emission characteristics of
supply chains, for both lean and non-lean configurations, using hypothetical and
simplified examples. Our analysis of a generic supply chain, a manufacturing supply
chain, and a food supply chain all show clearly that lean (or leaner) supply chains do not
necessarily reduce carbon dioxide emissions, particularly when distances along the
supply chain are significant. When cold storage is not required for a particular product
line, emissions depend largely on the transportation mode, and larger deliveries at less
frequent intervals all along the supply chain generally lead to the lowest emissions.
When cold storage is required along the supply chain, it is advantageous to keep
inventory levels low. But this increases transportation emissions due to more frequent
deliveries; consequently, there is likely to be an optimal order size that balances
inventory level and delivery frequency.
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Our analysis suggests that lean supply chains are not necessarily green, although they
could turn out to be green in specific cases. The main impediment appears to be distance.
If a lean supply chain is located entirely within a small region, then it would almost
certainly be green from an emissions perspective due to low levels of inventory and short
shipping distances. As distances increase, it is quite possible for lean and green to be in
conflict, which may require additional modifications to the supply chain (perhaps moving
it away from the ideal lean configuration) if emissions are to be minimized. Thus,
minimizing carbon dioxide emissions in supply chains is likely to involve tradeoffs
between lean principles and green principles. Another way for lean supply chains to
minimize emissions is by using more efficient transport modes, such as heavy-duty trucks
in our examples, and sharing the trucks with other product lines and companies in order
to use their full capacity. But the logistics of just-in-time deliveries could become quite
complicated when large distances and multiple product lines are involved.
This study represents a first step toward a systematic understanding of supply chain
emissions and how they might be optimized. Although we have not proposed any specific
optimization methods other than comparing different configurations of a supply chain
through simulation and hand-calculation, we have shown that it is indeed possible to
minimize supply chain emissions.
We should emphasize once again that we have focused exclusively on carbon dioxide
emissions as an environmental performance indicator in this study. A broader range of
performance metrics will be needed to measure the full environmental impact of supply
chains, which may highlight some of the direct benefits of lean supply chains. The next
steps in our research are to empirically validate the ideas and insights from this study
using a set of real-world supply chains and to develop optimization methods for
minimizing emissions in complex supply chains.
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Abstract
Major claims: (1) the set of assumptions shaping the beliefs and behavior of the majority of Westerners are invalid, being synthesized from
an obsolete set of assumptions culled from 17th century scientific and philosophical thought (2) uncritical acceptance of the orthodox Western
paradigm by the majority of Westerners over the past millennia has brought man and the planet to its current state of ecological unsustainability and
to crises on political, economic, social, and spiritual fronts, and (3) the trajectory of the current crises can be deflected by Western man's adherence to
a more valid paradigm synthesized from core premises of perceptual-cognitive developmental psychology and psychophysiology conjoined to the
core assumptions of systems, information, and control theory.
Traditional analyses of etiologic and modulating factors in the development and expression of "crises" of all stripes--ecological, economic, political,
social, etc.--have almost invariably attributed the greatest agency or weight in the development of the crises to (1) the "evils" of this or that economic
or political system, political party, group of people perceived to be "different," "subhuman," or uncivilized, and/or terroristic (2) a dysfunctional
personality structure and behaviors running through homo sapiens (viz., man, particularly those of a different culture or set of beliefs, is inherently
greedy, egocentric/self-serving, psychopathic, narcissistic, paranoid, sadistic, cruel, etc.), and/or (3) to interactions of these variables with each other
(i.e, capitalism further reinforces man's innate dysfunctional personality structure and behaviors).
This paper argues that the traditional analyses have focused on factors that are in fact secondary or derivative effects of a more fundamental dynamic
entailing an interaction of several fundamental factors, namely (1) the developmental level of man's/a culture's knowledge system and capacity for
analytic, abstract thought, which itself modulates a broad array of crises-modulating parameters, including man's immense capacity for perceptual/
attentional "habituation" or "automatization," his erroneous perception of himself as "separate" from all other parts of his external environment,
including from his own well-buried internal nurturing feelings of connection to the world, his predispostion to experience boredom when engaged in
everyday, frequently experienced sensory enviroments and/or frequently-performed habitual motor behaviors, and (2) man's always-growing need
to deautomatize perception/attention (i.e., mitigate boredom/introduce interest) through either engaging in mobile, hostile, and/or violent-injurious
behaviors, and/or by contributing new, creative physical and psychological structures that provide relief from personal boredom, and which
eventually add to the culture's cultrual advance. The bulk of my paper will involve presentation of a set of observations and data that support the idea
that man's knowledge system and the habituation/automatization of perception/attention fostered by the level of development of the knowledge base,
is a major determiner of the level of man's boredom experience when engaged in routine, everyday, enviroments and motor activities, which in turn
is at once the major driver of man's most heinous and inhumane crimes against man and the planet's fauna and flora, and simultaneously of the
glorious creative thought and behaviors that comprise and spur man's cultural advance.
Increments in experience/knowledge, the generation of boredom experience, and the generation of cultural or planetary crises, followed by
innovations that mitigate/solve the crises are viewed as forming a "unitary system," the "crises" serving to foster increasing innovation in knowledge
development, heretofore primarily along technological lines, and now finally nessitating development along psychological lines as well. The greater
the knowlege base of any cognizing system, the greater its need to avoid boredom through the conscious and unconcious creation of "crises",
which serve a functional de-automatizing, boredom-mitigating, interest-generating, novelty-generating function for the highly developed structure,
the new develpments themselves eventually generating intended and unintended "side-effects," which often spur new threats/crises to the
sustainability of given structures, which generates new knowledge and experience that is added to the knowledge base of the structure, which
eventually promotes "boredom" to old structures, which in turn generates new dangerous crises, and so on, in an always accelerating dynamic of
new knowledge effecting increased boredom, which effects dysfunctional and/or creative behaviors to mitigate the increased boredom, which
generate new crises, which in the solving, invaribly generates new unintended crises, which call into play new solutions, etc. etc. A few examples
from the real world: the invention of the automobile, television, computer, phone, cell phone, etc. Each innovation plays a role in generating new
crises, which in the solving, adds to man's expereintial/knowledge base, but also contribute to atmospheric, noise, and other kinds of pollution of
various types of "environment." .
My developmental psychophysiologic approach will be seen to have considerable explanatory power in describing contemporary trends in the mores
of the normative Western adult and in Western culture broadly considered, including the ascendance of the entertainment industry, trends in media
programming, and the difficulty of brokering long-lasting peaceful coexistence among individuals and nation-states (conflict and drama are much

more interesting/entertaining/less boring than peace and cooperation). The paper concludes with a survey of methodologies employed by the author
and other researchers in the empirical study of attentional automatization, boredom experience, behavioral dynamicity, and the egocentric/narcissistic/
psychopathic personality styles and structures underlying destructive and/or exploitative behaviors.
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Introduction
Traditionally, analyses of etiologic/modulating factors in the burgeoning planetary multi-pronged crises have attributed the crises to faulty
economic-political systems and/or individual/societal dysfunctional "personality" characteristics. For example, the economic system of capitalism
and the individual greed, egocentrism/self-immersion, psychopathy, and narcissism assumed to be fostered by capitalism are favorite
culprits in traditional analyses of ecological erosion and destruction. This paper posits that the traditional foils/whipping boys of conventional
analyses are de facto "secondary effects" of a more fundamental phenomenon-- increments in experience/knowledge among individuals and
societies, which invariably effects increments in "attentional/perceptual automatization" in individuals, the phenomenologic sequela of which is the
experience of boredom. In turn, increasingly sophisticated, bored structures/systems subsequently attempt to mitigate their boredom experience by
engaging in high-impact hyperdynamic, destructive, or injurious behaviors. Increments in knowledge/cognitive capacity can easily be seen to be the
primary culprit in current contemporary crises along many fronts. For example, it is patently impossible for individuals who have very low levels of
cognitive/linguistic development (e.g., the infant, the primitive, the mental retardate, the Alzheimer's patient, and other cognitively-memorially
compromised individuals to invent a gasoline-powered automobile or airplane, computer, traditional desk telephone and cell phone (which ultimately
increase the air pollution of the planet's atmosphere and the noise pollution of everyday environments), hold a political grudge across centuries, plan
an intricate terrorist attack against "the enemy," plan and carryout deforestation of a forest for financial profit, entertain the idea of dominion and
superiority over the planet's non-human fauna and flora, etc.
Prior analyses of the crises that confront comtemporay man and the planet have failed to see that the crises are in large part the direct result of man's
always incrementing knowlede base, which when engaged in everyday, habitual sensory environments or activities expereinces "boredom," which
not-infrequently fosters the development or invention of new gadgets or services that are adopted by the culture because they help to mitigate
boredom. But all innovation comes at a price. The automobile brought pizzaz to the West and speeded up the physical transport of people over
geographic distances, but also effected air pollution. The television astonished in bringing entertainment into the living room, but ultimately
weakened the fiber of the family-the family gathered around the dinner table. It also encouraged passive watching, and diminished the need for active
imaginative thought. The computer speeded up the processing of information and enabled much-improved word processing capabilities, but brought
with it the problems of increasing solitariness for many individuals, as well as an increase in injuries of the wrists and hands. The development of
the cell phone brought increasing communication for the normative peripatetic Westerner, and thus a decrease in loneliness for many, but effected
the problem of noise pollution and inane conversations that we all must now endure at the bookstore, grocery store, doctor's office, and anywhere
else people feel lonely/bored and get on the phone to re-effect a sense of connection to the larger world.
All of the new problems and crises emanating as unintended "side effects" of the aforementioned new technical developments, themselves foster the
incrementing of new research and knowledge development, which in turn invariably will effect a unique set of crises that themselves will foster
innovation and the incrementing of knowledge. The proliferation of terrorists and the events of "9/11" will speed up technologic and psychological
advances in counterterrorism. Global warming may create the crisis of increasingly intense hurricane seasons, but will also provide sights and
sounds that thrill and mitigate boredom, as well as foster the development of atmospheric science, as the latter field explores new ways of predicting
and controlling hurricanes and other natural disasters. In my view, then, increments in knowledge accrual is always a double-edged sword,
and always generates "new crises." Increments in the knowledge base of a structure/system of structures and the generation of crises thus go hand
in hand, forming a unitary system that continues to effect more dangerous crises as knowledge continues its inexorable growth/incrementing for
any cognizing/living structure in nature, including collectives of structures/systems.
All innovation and cultural development, as well as the generation of all "crises" depends on the development of a relatively high level of cognitive,
memorial, and/or linguistic structure that enables conceptual differentiation of "self" from "non-self," and an "in-group" of "friends and allies"
from an "out-group" of "enemies." If the world were comprised exclusively of human infants, non-humans, lower animals, mental retardates, and
the cognitively/memory-impaired, our current ecological, economic, and political crises would not be be very far along or as potentially genocidal as
they are today. Our fast-paced western world of automobiles, telephones, television, airplanes, books, weapons of mass destruction, continuing
developments in the arts and sciences, proleration of handheld diversions such as the BlackBerry and the video iPod, and always-brewing conflicts/
wars between individuals and nation-states has come into being owing to gradual increments in knowledge/experience and the correlative cognitive
capacity to differentiate "self" from "non-self," and "friend" from "foe." Without increments in knowledge/technological development, the world be
a relatively quiet, peaceful, relatively static, soporofic, and even "boring" place for the normative contemporary Western adult whose normative
stance on most things is "more"--more stimulation, money, sex, power, house, car, posessions, exercise, learning, etc, owing to a relatively high
level of development of cognitive structure, the effect of which is the simultaneous process of an incrementing capacity to organize, predict, and
thus reduce the "intensity" of experience.
In this paper, I take the reader through a series of observations and arguments that prior analyses of etiological and modulating factors in the current
many-headed crises have ostensibly overlooked. That is, adherence to and employment of the obsolete Western paradigm effects the impossibility of
acknowledging the validity of the claim that increments in cognitive structure and of its phenomenologic sequela of boredom are prepotent factors in
development, evolution, and behavior, and especially in the many-pronged crises currently confronting the planet. If I can be lucid in the exposition
of my paradigm's main assumptions and premises, the reader will be able to acknowledge the more fundamental factors that have brought man and

the environment to its current perch of unsustainability, and to recognize that the trajectory-speed of the multi-pronged, interdependent crises is
accelerating with each passing second of inexorable knowledge generation. The major culprits in the looming interlaced ecological, economic, and
political disasters are seen not to be "external" to individuals, nor in the main a result of our conditioning by environmental factors and/or manmade social or economic systems, but rather part of the woof and warp of the fundamental fabric of our being, man's always-growing knowledge
system. Increments in knowledge accrual are conceptualized to be a fundamental core of our identity as living/cognizing systems, involving nothing
less than the continuing incrementing/development of our always-growing capacity for analytic thought/cerebration, as well as increasing boredom
when our habitual sensory environments and activities become automaztized by incresingly sophisticated knowledge systems and no longer provide
a sufficient level of conflict, challenge, or interest/entertainment.

Relatively Unexamined Core Premises of the Orthodox Western Paradigm
Every culture has a central set of ideas that mold the spirit and behavior of the culture. This set of ideas is assumed and proffered by the culture as
containing unambiguous and certain truths about reality, and the culture's place in that reality. Detailed critiques of the major assumptions of what I
am here labeling the received "Western Paradigm" have been provided elsewhere (de la Peña, 1982, 1983; de la Peña, 2006, under review), as well
as by trenchant analyses provided in the work of well-known holistic/system's thinkers such as Charles Tart, Willis Harman, Fritjov Capra, Larry
Dossey, KenWilbur, Ervin Laszlo, to name a few). Owing to space/word limits of this paper, I will focus only on those premises of the Western
paradigm that to my mind have received comparatively little recognition even from these ecologically-minded/concerned "systems" thinkers.
Fundamental premises and concepts such as the nature of space-time, "self," "the individual," "information," "system," etc., must of necessity be
omitted, not only owing to the limited space/word count of an annual meeting paper presentation, but because brilliant elaborations of these
fundamental concepts have already been provided by several critics of the received Western paradigm. In providing an exposition of my major
ideas and hypotheses, I will only only reference studies or writings that are essential to the train of my main arguments. In honor of the 50th
anniversary of the founding of the ISSS, I will especially quote heavily from the writings of Ludwig von Bertalanffy, arguably the principal architect
of General Systems Theory, whose writings have been seminally formative of my perspectives and conceptualizations about a broad array of
phenomena.
Premise 1. The idea of progress holds that mankind has advanced in the past from some initial condition of primitiveness, barbarism, or even
nullity-is now advancing, and will continue to advance through the foreseeable fuutre. This advance or development is assumed to occur primarly
through the slow, gradual, and cumulative accrual of knowledge--especially the "objective" knowledge emanating from developments in science/
technology. Increments in knowledge additionally are assumed to effect a gradual increment in man's moral or spiritual condition, his happiness, his
freedom from the torments of nature and society, and above all, his serenity, peace, and tranquility. The latter effects are assumed to lead twoards the
ever-greater perfection of human nature. The history of all that is greatest in the West--its sciences, freedom, equality, reason, justice, art, and
philosophy, etc.,--is grounded deeply in the belief that what one does in one's own time is at once a tribute to the greatness and indispensability of
the past and its derived knowledge, and confidence in an ever more golden future partneership of man and knowledge (Nisbet, 1980).
To be sure, there have been in the past, there are now, and there will awalys be those who believe that the two aforementioned propositions have
an inverse relation to one another. That is, realization of spiritual bliss and moral perfection demands not achievement or increase in knowledge of
world and man, but repudiation of such knowledge. To know is to to sin, or to lay the foundations of sin, e.g., the ancient Greek legend of
Pandora's box, the Jews and their pristine garden, an originally innocent Adam and Eve, and then through their insatiable desire to know, the Fall
from grace and subsequent displacement from the paradise of Eden.
While the premise of "progress through gradual increments in knowledge" continues to shape the beliefs and behavior of most Westerners, there are
signs, particularly in the past half-century, that more and more people are jumping off the good ship Progress's cheering squad. Books such
as Gunther Stent's Paradoxes of Progress (1978), Arthur Herman's The Idea of Decline in Western History (1997), and John Horgan's The End of
Science (1996) have chronicled the growing skepticism among lay people and thinkers/academics about the purported monolithic character of
progress.
Less well-known is Ludwig von Bertalanffy's perspective of the Western paradigm's assumption of monolithic progress through increments in
scientific/technological development. In Robots, Men and Minds: Psychology in the Modern World (1967), von Bertalanffy articulates a
perspective of progress that puts him in the skeptic's camp. He notes that everyday experience and a bit of introspection point out an apparent
paradox of contemporary Western life. Technological developments in the physical sciences have released human beings from tedious, mindnumbing tasks, given them increasing control over the vissitudes of nature, helped to eradicate certain kinds of illness and disease, and have
provided an unprecedented amount of freedom and leisure time for an increasingly larger number of people in theWest . However, instead of
monolithic progress toward a state of individual well-being, health, and realization of potential, as well as the continued discovery of marvels in
technology, medicine, and society, von Bertalanffy observes contradictory developments: the possibility of nuclear annihilation; accelerated war and
violence; distrust and paranoia toward self and society; an increasingly exploited, polluted, and overpopulated planet; a leisure society frantically
involved in "staying busy" to help fight off chronic feelings of boredom, anxiety, depression, alienation, and spiritual dyspepsia; increasing rates
of homicide, suicide, schizophrenia, autism, obesity, neurosis, behavioral hyperactivity/attention deficit disorder, alcoholism, stimulant drug use/
abuse, some types of cardiovascular disease and hypertension, and most forms of cancer.

He notes that at a time when advances in the physical sciences have given humankind mastery over many aspects of the environment, medicine and
psychology continue to disappont. The inadequacies of current health care practice are obvious: increasing numbers of patients in specialtydominated medicine, where physicians attend to and treat increasingly narrow parts of the patient's body while ignoring "side effects/collateral
damage" effected by the specialized treatment(s), and also generally ignoring psychosocial factors in the etiology and/or modulation of disease. The
result is the patient's shuffling off to another specialist visit toting an increasingly large bag of medications for yet another narrowly-defined
treatment, possible "side-effects" of treatment(s) again rarely mentioned to the unsuspecting patient . Von Bertalanffy notes that while psychiatry is
progressing as a discipline and a science, psychiatric patients continue to fill a major proportion of hospital beds. The long-term efficacy of
psychotherapy and psychopharmcological treatments has yet to be demonstrated. Similarly, while medicine is spectacularly effective in the
treamtment of traumatic structural damage and infectious disease, it is marginally, if at all, effective in treating chronic degenerative diseases and life
style problems such as drug addiction, obesity, alcoholism, and stress-anxiety management. The predominant physically-expressed diseases of
contemporary man, i.e., cancer, cardiovacular disease, and the various pain syndromes remain stubbornly resistant to traditional medical intervention.

Von Bertalanffy also proffers an analysis of what he considers as the fundamental problem of our times, an analysis that dovetails with the
conceptualization proffered in this paper. Rather than regurgitating the usual mantra of the various evils/problems in the world articulated by most
commentators and pundits, von Bertalanffy assigns the chief culprit role in ecologic and political nonsustainability to a far more subtle "enemy":
increments in the development of cognitive structure, i.e., gradual increments in experience/knowledge over the eons of evolution, which have
brought man to his current precarious perch atop looming ecological and political crises and catastrophies (von Bertalanffy, 1967, 44):
....man's original sin was precisely what the Bible says it was; eating from the tree of knowledge; that is, in modern parlance, invention of
symbolic universes. This made man both
better and worse than other species with their inbuilt drives and controls. This opened up his tremendous history from cave shelters to
skyscrapers, from fetishm to Fredianism, from
paleolithic painting to Pop Art. As already said, it did not change man's instinctual equipment. And man became the enormously dangerous
beast he is precisely by the clash between instinctual
and symbolic worlds, by using techniques of symbolic manipulation for aggression. Here again, the Bible is right. The first murder--Cain
slaying Abel--was not a fratricide from instinctual
drive; it was a fight about an unworkable altar--a symbolic artifice which would not work on Cain's part. For this reason--not because of
instinctual sibling rivalry--Abel was slain by Cain.
And from that moment to the present day mankind have slaughtered each other (and the environment) for unworkable altars; that is, for
symbolic contraptions--nation, religion, dynasty,
democracy, communism, whatever you want--created by man's so-called reason and lending a changing foil for that intergroup aggression
which, without the symbolic superstructure,
would have remained a comparatively harmless affair.
Premise 2. The perceptual process of the normative Western adult is camera-like, faithfully and accurately recording the discreet "bits and parts" of
the world that are objectively "out there," "external" to the camera-like Western adult human perceptual apparatus and process.
This fundamental premise of the orthodox Western paradigm permeates most areas of contemporary discourse on a broad range of issues. Uncritical
acceptance of the paradigm is particularly easy to see, for example, in the knowledge claims of the stress-management industry, the mantra of which
is that society is massively "stressed" by the fast pace of life, the constant innovation, and the "torrent of sounds and images" emanating from an
ever-growing, 24/7 media presence in our lives. The premise is held by virtually all behavioral scientists, who in collusion with unschooled,
uninformed media "star" personages simply parrot the prevailing dictum of a Western society overwhelmed and overstimulated, about to fall apart
owing to the the absence of quiet/down time, as well as that other assumed but equally fallacious societal bugaboo--"massive sleep deprivation" on
the part of virtually everyone. The hackneyed and fallacious solution of the "experts": learn how to relax, find a quiet room, engage in deep
breathing, take more time to relax, and get more sleep.
The validity of the orthodox Western view that Western society is massively overwhelmed by "stress" is easily challenged by a host of observations
and data: Why do most people find exercise to be "relaxing"? Exercise increases physiological activation, the main factor that the conventional
stress reduction prodecure/technique seeks to decrease. Why is it that some individuals become more anxious in response to the traditional stressmanagement interventions, most of which entail "getting away" from stimulation (Heide and Borkovec, 1983). A host of other conceptual
inconsistencies for the received view of stress: Why do some people report that they relax most when engaged in extreme sports such as bungee
jumping, hang-gliding, climbing mountains that they could easily fly over, canoeing or swimming great distances, and participating in long distance
running marathons? How to account for the enormous popularity of the thrills and chills industry: riding roller coasters, watching horror and action
movies. Why do many retirees , including major sports figures, unretire after a few days on the golf course? How to account for the enormous
popularity of contact and dangerous sports, such as NasCar races, boxing, and any competitive game? For the popularity of game
shows, crossword puzzles, and any form of mental or physical challenge? For the millions of people who watch the pain of the protagonists on
their favorite Soaps, for the tens of millions who watch and volunteer for Reality Shows (wherein stress, personal degredation and humiliation are
the prize, and provided in ample amounts)? For soldiers who re-enlist for the adrenalin rush of combat? For the incredible business of tourism
(wherein what is sought are new perceptions and experiences)? Why do people in New York and other large dynamic, busy cities sign up in large
numbers for long hours at high financial cost to be tied up, carried away, and roughed-up a bit? Why the increasing viewership for the most violent
of TV shows and for the violence/carnage that is the major focus of the local and national news coverage?. The stress-management gurus/experts are
curiously mute on these questions, and are never called on by members of the culture to explain these paradigm-inconsistent contemporary

phenomena.
Any student lucky enough to take college courses in the social and psychological sciences would be able to tell our stress gurus that peoples in other
cultures have world outlooks and perceptions that are often very different from those of the normative Westerner. For example, some cultures lack
the use of "nouns" in their language. Others have tens of words to differentiate different kinds of snow. For every term in English that describes a
psycholgocal or experiential/psychological state/quality, there are four in Greek and forty in Sanskrit. From courses in comparative biology and
psychology the college student would learn that the universes apprehended by non-human beings are very different from ours. Von Uexkull's
(1929) classic and colorful description of the Umwelt or world view/experience of a starfish, a paramecium, a fly, a tick; Nagel's musings on "what
it is like to be a bat," hightlighting the different qualities or "qualia" of experience for different organisms, -- all these examples point out that the
experience of a given species is determined by the latter's organizational strucutre--in particular the structure of its receptor and effector organs, The
human Umwelt--the world as we Westerners experience it--is seen to be only one of countless universes of ambient worlds and "world views," i.e.,
not the only "take" on the world, and, given the multiple crises generated by our world view, probably not the most accurate or adaptive. Gestalt
psychology points out that the perception of the most commonplace objects--houses, tables, chairs, people-- is not the mere sum of sensation or of
the "sense data" that Western philosophers are fond of describing. Rather, as described by Gestaltists, perception is comprised of gestalten
(wholes) of sense data plus memory, concept formation, verbal and other symbolic elements, conditioning to suitable use of objects, and to many
other factors. Literally hundreds of studies of perception made intentionally simple in the perception labooratory show that motivation and expected
gratification modify what is perceived.
The phenomenological analysis of introspective psychology points out that we do not find a simple antithesis between "physical objects "outside"
and myself "inside", but all sorts of intergradations. For example, in auditory experience, the "boundary" between "outside" and "inside" is inclear.
Is Bach's Air on the G String an object in space, or does it belong to inner experience? Equally unclear is the spatial localization of sensations
associated with our sense of smell and taste. Developmental psychology teaches us that the dualism of "external world" separate from "internal
experience," self evident as it may appear, is in fact the outcome of a long process of phylogenetic and ontogenetic development/evolution. In the
human neonate, the earliest stage in "mental" development is one where a difference or "boundary" between "outside world" and "separate self/ego"
is not yet developed. Only slowly with acculturation and continuing development does the child learn to diffentiate "self" from "non-self," mainly
aided by obstacles, hindrances, and challenges imposed by "outside objects or events" upon the child's activities.
Possibly the most obvious limitation of the camera model of perception is that it is fails to incorporate two of the most well-established principles of
contemporary psychobiology: the related principles of habituation and perceptual/attentional automatization. The Western paradigm assumes
erroneously that the camera-like human mind never tires or "habituates" to stimuli. The assumption is that the camera's response is the same on the
first presentation of a stimulus as on the 5000th presentation. The related notion of the increasing economy/efficency of perception with increments
in experience--one of the best-demonstrated phenomena in perception--additionally seems a foreign concept to those who have adopted the premises
of the Western paradigm. If the camera (human perceptual process) never "habituates" or "automatizes," it is easy to see why virtually all
Westerners equate "information overload" stress as the only "real"/valid form of stress, and why most adult Westerners appear completely oblivious/
ignorant of the existence and incredibly powerful agency of "boredom/understimulation stress."
As usual, these observations and "paradoxes" have not escaped von Bertalanffy: (1967, 10):
The limitations of robot man (von Bertalanffy's term for the view of man as nothing but a bundle of conditioned associations of "stimulus" and
"response") should be apparent. The
S-R (Stimulus-Response) scheme discards a large part of behavior that is an expression of autonomous activity: play, exploratory activity, any
form of creativity. Environmentalisn is
refuted by the elementary fact that not even fruit flies or Pavlovian dogs are equal... The principle of equilibrium or tension reduction is refuted
by the fact that the complete relaxation
of tensions --say, sensory deprivation but even simple boredom--does not lead to a state of beautific nirvana but rather to mental disturbance; in
the first case, to psychosis-like states,
in the second to the experience of meaninglessness, sometimes culminating in existential neurosis and suicide. Juvenile delinquents who
committ crime for fun, a novel psychopathology
resulting from leisire, all of this is proof that the scheme of robot man doesn't work.
Premise 3: Man is essentially a skin-encapsulated ego/mind that is "separate" from his environment of things, other people, and objects. This belief
is reinforced by orthodox Western education all the way from kindergarden through graduate school. The traditional Western education provides no
courses that point out the absurdity of such a view, or as Colin Wilson has put it, that "everyday consciousness is a liar." Normative Western man
goes through a lifetime of identifying with his narrow "thinking mind," and very rarely will encounter teachers or books that contradict this
exceedingly narrow and erroneous view of a "separate self," isolated from all other structures in the universe. This topic is much too large to cover
in this paper. It has been explicated by a host of spiritually-oriented writers (Wilber, Tart, Harman, Dossey, among others, most of whom point out
the conceptual and expereintail backruptcy of such a view.

Habituation and Automatization: Two Major Related Concepts/Premises of the
Developmental Psychophysiologic Approach
A complete listing and description of my developmental psychophysiologic approach is provided elsewhere (de la Peña, 1982, 1983; de la Peña,
2006, under review), and will not be replicated here. In this section I provide a conceptual skeleton of two central concepts/premises of my
developmental systems approach to perception/reality, each of has been virtually ignored by other ontologies, including the orthodox Western
paradigm. As will be demonstrated in this section, "habituation" and "perceptual/attentional automatization" are arguably two of contemporary
psychobiology's most well-established constructs, the existence and agency of which is unequivocally supported by hundreds of empirical studies.
The received Western paradigm competely ignores the existence of the two related phenomena, the result of which is the relative invalidity of the
Western paradigm in explaining many of the main features of contemporary life in the modern West. Knowledge and understanding of the two
premises effects very different conceptualizations of the fundamental problems for contemporary man, and the precarious, unsustainable state of his
contemporary ecological, economic, social, and political systems.
"Habituation" refers to the fact that repeated presentations of a given stimulus elicit smaller and smaller physiologic/psychological responses, until a
point is reached in which there is little or no response, at which point the percipient is construed to have "habituated" to the repeated stimulus.
Increments in experience with stimulus congurations and contingencies are considered to build up "properties" in the percipient's mind/brain that
serve to "make order" out of incoming sensory information. These "properties" are commonly termed "cognitive structure." The term cognitive
structure is used herein in the sense used by various theorists, including Piaget ("schema"); Lawrence ("coding response"); Miller, Galanter, and
Pribram ("plans"); and Neisser ("constructions"). These genetic and acquired structures "choose" which inputs of stimulus configurations and
contingencies to process at a relatively high rate, and which at a relatively low rate (i.e., "to filter"). The development of cognitive structure converts
the environmental situation per se into "stimuli," occasions for action or emotion, to which the organism responds in terms of "meaning."
According to Neisser (1967), these structures, when activated, constitute the percipient's experience, perception being regarded as an active
constructive or synthetic process.
In this view, "structures" need not be simple sensory analyzers, such as the one that signals the occurrence of a simple attribute like "green," nor do
they need to be experientially concrete, such as the specific memory structure representing the face of a friend. The facts of cognition and memory
argue for the proposition that such structures might be very abstract/schematic. Such schemas, which play a large part in the theories of cognitive
psychologists are used by a percipient structure as a guide/rough outline for constructing an experience or a memory of some event with internallyprovided content. According to Furst (1971), "schemas" suggest the operation of some high-level process that generates relatively unconscious
"subprograms/sub-routines," and is more suggestive of a process than are unitary "trace" ideas. Accordingly, the concept of attention deals mainly
with the selection of cognitive structures appropriate to a given environmental situation. An organism thrown into a novel situation will try to "make
sense" or "organize" the situation. The percipient will succeed to the extent that it can relate the extant sensory information to existing cognitive
structures--or rather, to the extent that he can activate a well-integrated set of structures that "models/matches" the sensory input. If the percipient is
unsuccessful , it can still make sense of the novel situation by creating new, well-integrated schemata or "cognitive/mental models." When the need
to form new cognitive models arises, a state of novelty or uncertainty obtains, which calls forth the activation of many previously unrelated bits and
pieces of cognitive structure in an attempt to synthesize a new cognitive structure and thus reduce the uncerainty/novelty.
When the process of creating new cognitive structures is succesful, the result is the establishment of stable and wel-integrated schemata that are
adequate for the situation, in that the structures provide good models into which incoming sensory data gets broken down. Thus an organism
involved in creating new structures/models is sampling sensory information at a relatively high rate because the lack of cognitive structure results in
inefficiency in gathering the sensory data needed for the immediate perceptual task, and because the percipient must construct models of the
environement that include as much information as possible in order to optimze its chance of survival in the environment. One might say that such a
percipient is paying more attention to the sensory enviroment, or is even more conscious/aware of it than an organism/percipient that is merely
monitoring the environment to ensure continuing goodness-of- fit of his schemata, and consequently only extracting the items of sensory
information that the internal mental model defines as relevant to the task at hand. With continuing increments in experience with the percipient's
sensory and ideational environments, the "mental models" of expected stimulation grow increasingly comprehensive and predictive of future stimuli
and experience in repeated and related informational contexts. The result is that increments in experience with any stimulus dampens or reduces the
magnitude of the percipient's initial response to the stimulus, since much of the stimulus is now in the percipient's mind/brain, in the form of
cognitive and/or memorial processes. Eventually, with continuing experience with any given set of stimuli, the percipient may not even be
consciously aware of the stimulus; however, if asked, the percipient could relate the absence or presence of the given stimulus configuration/
contingency or other details of the stimulus.
Since the orthodox Western paradigm's camera model of perception fails to take into account the related twin phenomena of habituation and
atuomatization (the latter to be described below), it is not surprising that the Western paradigm considers that information overload stress and the
experience of anxiety to be the main drivers of man's behavior and his cultural advance. From the perspective of the received Western
paradigm, which conveniently overlooks and denies the existence of habituation and automatization, most of an organism's behavior is engaged-in to
help reduce the "torrent of sound and images" and high degres of physiological arousal assumed to be encountered in the everyday, fast-paced
West, so as to achieve a manageable rate of information flow for organized perceptual-cognitive-behavior (PCB) and the experience of fun/
relaxation/interest.
In contrast, the developmental psychophysiogic approach to mind-behavior-development interrelations posits just the opposite, standing the major
beliefs of the received Western paradigm on its head. In the latter view, the major problem for the highly experienced system is not information
overload (although this can occur in the situation of an extreme sensory enviroment for even the most experienced of percipients), but
rather information underload stress when the percipient is engaged in everyday, habitual sensory environments and motor activities, the
phenomenologic correlate of which is boredom. In severe cases, boredom experience can morph enantiodromically to the experience of anxiety.

Furst (1971) has described automatization in information processing terms:
People often refer to acts that have become so habitual that they are performed unconsciously, and it is not difficult to accept the proposition
that motor skills, at least, can be in some sense
automatized. But most skills that we learn are neither purely motor nor purely perceptual in nature, but some complicated mixture of both.
When a person relates the common experience
of driving a car over a familiar route automatically, it is not surprising to find that one of the things he means is that he was unconscious not
only of the movements of his arms and legs, but that
he was also unconscious of the events and things going by his car's windows.
Arguing from a functional viewpoint, Furst points out that automatizing of a perceptual process occurs in order to increase the efficiency of all
ongoing perceptual activity. Automatizing would be evidenced by a decrease in the activity of a perceptual system or by a decrease in the rate of
information being processed by that system. Since perceptual channels have limited capacity (Broadbent, 1958), any savings in the amount of
information flow in a subsystem must result in a gain in the system's capability for processing other information simultaneously. That stimulusspecfic perceptual processes decrease in activity as a result of increments in experience is well known (Sharpless and Jasper, 1950). This
phenomenon is known as "habituation." The concept of automatization has been formally construed as an efficient decrease in the sensory
information necessary to construct a repeated perceptual event. On a phenomenological level, this can be understood as implying a reduction of
immediate awareness of things one acquires as a result of past experience with them. Compared to the relatively inexperienced percipient/perceiving
structure, the more experienced percipient/perceiving structure is conceptualized to process less information from ordinary, previously encountered
sensory events and configurations because most of the information about the stimuli has previously been encoded in the individual's mind/memorial
processes and/or is being processed by sub/unconscious mind/brain processes.
On a phenomenological level, automatization can be seen as implying the reduction of awareness of stimuli a percipient structure acquires as a result
of past experience with stimuli. Furst (1969) has provided some elegant descriptions of the phenomenology of perceptual automatization:
After you habituate to a stimulus, it can still be recognized and acted upon in an apparently unconscious or automatic manner. This
phenomenon is one aspect of a general tendency
towards the unconscious execution of any activity that is performed habitually. Consider the case of a tourist approaching the Golden Gate
Bridge for the first time and a commuter
viewing it from the same spot, one car behind. They are both looking at the same object in their visual fields, taking mental note of it, and
categorizing it, identifying it. They would
both be able to tell you, for instance, that the color of the bridge is red, and that it is suspended from two tall towers by a web of steel cable.
Still, there is a sense in which the commuter,
who has seen the bridge twice a day for the last seven years, is not as aware of the bridge. The color of the bridge is less vivid, the towers less
imposing and graceful, the web of cables
less intricate than when he himself had seen it for the first time.
...What the commuter would say about his unawareness is that he knew the route so well that he drives it "automatically." We use the term in
everyday speech. It is a common
observation, for example, while we are learning some new and complicated skill, like hittting a golf ball or driving a car, that at some point in
time the actions become unconscious.
Where we once had to pay attention to the coordination of many different muscles, now things seem to run off so smoothly that it seems
automatic. The term "automatic" refers simply
to our lack of mental effort or our lack of awareness. This metaphor is a fortunate one, in terms of what we have come to call the mental
"economy of attention."
Increasing experience with a given stimulus and/or contingency creates ever-more comprehensive mental models of the stimulus, so that less channel
capacity and less information is processed upon repeated exposure to stimuli. With increments in experience with a given stimulus, human subjects
show a greater efficiency of information search compared to efficiency parameters obtaining in the initial presentation of the stimulus (Furst, 1971;
de la Peňa, 1971), as well as a lower level of physiological activation. In essence, the more experienced individual does not have to expend as much
energy--work so hard--in subsequent presentations to perceive and model the stimulus, compared to the first presentation. Automatization thus
entails the notion of efficient "chunking" of information in representations in memory, so that a great deal of information can be stored in larger and
larger "chunks." The chunking of information is analagous to "file compression" in computers, and to the use of mnemonics used by humans to
help in the recall of large amounts of information.
A core premise of my developmental psychophysiologic approach is that automatization is the central dimension in evolution. It is a neccesary
condition for the development of perceptual-motor and cognitive-linguistic skills, including analytic thought and perception. The sequela of
perceptual/attentional automatization is a lowering of the "intensity" of consciousness, the phenomenologic correlate of which is the experience
of boredom and/or depression. Colin Wilson, the British existentialist thinker, has written brilliantly on the concept of automatization (indeed it is
the focus of virtually all of his writing and prodigious literary output), explaining its role in the acquisition of skill and in the genesis of the
experience of boredom (1969, 70-72):
I have invented a useful concept for dealing with this basic psychological problem (of boredom); I call it the "robot." When a human being

learns anything difficult--to talk, to write, to
calculate, to drive a car, to type, to speak a foreign language--he has to begin by concentrating upon the details of what he wishes to learn.
Even when he has learned a basic French
vocabularly, he finds it difficult to read French, because he is still thinking in English, and he has to translate each word into English. But
gradually, the "remembering" process is passed
on to a deeper level of his being, a kind of robot in his subconscious mind, and the robot can read French without having to translate it back
into English. It is in every way more efficient
than his conscious personality. All animals possess a robot to some extent-otherwise they would be unable to learn (i.e, they would be unable
to "habituate", and go onto "something new").
But man has the most efficient robot of all. The cleverer he is, the more efficient the robot. But the very efficiency of the robot is one of his
greatest problems.......
Wilson goes ont to point out that the sense of freedom, of being vitally alive, tends to occir when we are doing something for the first time. The
amateur actor gets far more excitement out of acting than does the professional. The most blasé person becomes a schoolboy again when he engages
in an activity at which he is totally inexperienced: riding a horse, skiing, appearing on television. For Wilson, the great disadvantage of the robot
(perceptual/attentional automatization) is that it not only eventually drives one's car and talks French, but also takes the interest and excitement out of
skiing or a repeat listening to a symphony. In my view, at this point in the evolution of man, automatization has taken over too many of our
functions, the consequence of which is that when life is peaceful, we feel it difficult to feel really alive. Automatization is sine qua non for any new
learning or development. Evolution and/or development is associated with increasing automatization of sensory information processing, which
frees up space in the percipient's limited channel capacity for attending to the conceptual-ideational aspects or information of the "same" stimulus
configuration/contingency. Automatization makes possible the impressive array of perceptual, motoric, and cognitive skills that emerge with
increments in experience/development; it is at the core of the development of "intelligence/analytic thought." However, since stimulus configurations
and/or events beome more predictable with increasing development of cognitive structure, the perceiving system experiences a lowering of the
"intensity" of consciousness, which manifests as the experience of "boredom" when engaged in habitual, "routine" environments and/or motor
activites. This is why most of us enjoy, like Willie Nelson, "going on the road again," which we subsequently habituate to, necessitating the desire
for homesteading, which subsequently becomes automatized and elicits bouts of boredom and yawning, which in turn propels us to going on the
road again, and so on through the duration of most of our adult lives.
Increasing automatization of perception/attention, then, essentially reduces, simplifies, negates, or selectively destroys task-irrelevant sensory
information in a percipient's inforamtional enviroment. With increments in phylogenetic and ontogenetic development, increasingly experienced,
sophisticated information processingstructures in nature eincreasinly feel "empty," "hollow," anergic, and bored when not engaging new,
extraordinary environments and activities. The percipient soon notices that what was interesting and exciting yesterday is not necssarily so with
repeated exposure to the previously new environemtn or activity. The result is a feeling of an emptiness or void at the core of one's expereince of
self, which must be filled with new stimuli, interests, and activities, even a change in spouse , career, and spiritual endeavor/religion, occasionally
"progressing" to the hyperdynamic and/or violent, destructive behaviors that are increasingly commonplace in our society (or at least on our
televions screens).
Wilson (1979, 524-525) expains the interrelation of automatization and evolution, spelling out their implications for engaging in hyperdynamic and/
or violent, destructive behaviors:
Evolution is the development of the robot. Our hearts beat automatically. Our hair and nails grow automatically. Our stomachs digest food
automatically. These functions have already
been automatized by the evolutionary process, so that consciousness is free to to deal with other/new problems. If I had to think about my
breathing, I would have no attention to spare
for anything else. Our low pressure consciousness can be held responsible for most of our major defects. It produces a kind of nagging
hunger for excitement that leads to all kinds of
irrational behavior. This is why gamblers gamble and sex maniacs commit rape, sadists inflict pain and masochists enjoy having it inflicted,
and why men become alcoholics and drug addicts.
It also explains why we are so prone to outbreaks of criminality and mass destruction. Violence and pain are preferable to boredom and
frustration. Throughout his history, man has shown
the same depressing tendency to escape his boredom through violence and destruction, and there is no reason to believe that the invention of
nuclear weapons will improve his record. There
is an element of absurdity in seeking out forms of crisis that will catapult him into "wide-awake consciousness"; it is like persuading yourelf to
go out for a walk by setting your house on fire.
Wilson's insight is to see that automatization and boredom are not only sine qua non for the development of all skill and cognitive structure, but
conjointly also modulate the expression of hyperdynamic and/or violent destructive behaviors. Habituation and automatization are not
only essential for the development of cognitive structure and correlative cultural advance, but also for the capacity for the expression of man's most
inhumane and heinous crimes against his fellow man, the planet, and the planet's fauna and flora. Without the processes of habituation and
automatization there is no creativity, innovation, "exploration" in the arts and sciences, or movement/transformation of individual or societal mores.
Creativity in the arts and sciences helps automatized, bored percipients to escape its the worm's eye view of the world, and allow entry into a world
of wider significance and meaning.

In an earlier work (de la Pena, 1983), I reviewed a broad range of literature supporting the hypothesis that some of our somatically and
behaviorally-expressed "disease" processes can be conceptualized as being promoted by high degrees of information underload and/or boredom
experience for perceiving structures at all levels of structure in the hierarchy of information processing structures in the universe, the associated pain
and challenge acting to mitigate automatization of physiological function and the experience of information underload, a process which was posited
to always be increasing in phlogeny and ontogeny secondary to an always-incrementing memorial store of experience/knowledge and associated
automatization of perception. The premises of habituation and perceptual automatization suggests that for highly-experienced, cognitively-developed
Western adult man, the more salient stress is thus not information overload stress and the experience of anxiety, but rather, information underload
stress and the experience of boredom (which in severe cases flip-flops enantiodromically to the opposite state, eliciting the experience of anxiety).

Consequences of Increments in Cognitive Structure and Boredom Experience for the
Current Crises Along Multiple Fronts
This paper has contrued the core culprit in the many-headed crises in the contemporary world not as some "external" agent like pollution, or an
outside imposed economic system like capitalism, but rather the consequence of increments in cognitive structure and boredom experience that
eventually resulted in man's invention of the automobile, the airplane, the computer, and other technical marvels whose use has had addes a great
deal of pizzaz and and "adventure" for man for short while, but which development has had dire consequences for the environment. The approach
considers that the human capacity to analyze, think, plan, and remember, and man's capacity for boredom are fundamental to the development of the
various crises that currently threaten the future viability of man and aerobic life on earth. A bored individual additionally engages in many behaviors
that would not otherwise occur if he were not experiencing a high degree of perceptual automatization and correlative boredom experience. He might
light up a cigarette, overuse his car in trying to maintain changing scenes/vistas, pick a fight, eat more than he needs to for weight maintenance,
scheme to make a great deal of money off exploiting anything or anybody, go on a safari hunt for thrills and adventure, kill animals for their fur
and/or exotic gustatory taste, and so on. When the percipient's boredom experience is severe, it will show the highly egocentric, self-serving,
restless, hyperdynamic behavior that not-infrequently escalates to violent, psychopathic behavior, similar to that of individuals undergoing sensory
deprivation or stimulant drug withdrawal. It will not be a concern to him that his loud talking on his cell phone at the movie theater or at the library is
disturbing the experience of the movie/library for the nearby-sitting movie-goer/studier.
I refer to this ever-escalating need for stimulus among increasingly experienced/cognitively developed percipients
as the incrementing knowledge-automatization-boredom-behavior (IKABB) dynamic (de la Peňa, under review). The dynamic posits that as
percipient structures in the hierarchy of structures in nature continue to gain experience/knowledge/cognitive structure about their respective worlds,
their capacities for perceptual automatization increases, as does the experience of boredom, as well as attempts to rectify the increments in boredom.
A favorite strategy for mitigating boredom experience (i.e., for "de-automatizing attention/perception) is to increase the dynamicity of motor
behavior, which manfests in an ever-increasing restlessness, i.e., an inability to stay sequestered in one's room/house without access to
entertainments/diversions and hyperdynamic motor activity. If the increased dynamicity of behavior is insufficiently ameliorative of boredom
experience, the ante of behavior can be further increased or intensified to entail engaging in violent, aggressive, or destructive behavior.
I posit that all of the institutions of modernity have been significantly impacted by an always-incrementing knowledge base and correlative boredom
experience . Increased boredom experience in turn prompts the bored individual/society to invent new ways of speeding up the flow of information.
Continuing technological development is one response to mitigating individual or collective boredom, and results in the invention of devices, e.g.,
automobiles, airplanes, computers, telephones, cell phones, Blackberries, ipods, video games, etc., all of which act to accelerate the pace of life and
mitigate the experience of boredom. All of these innovations themselves have "side effects," which ultimately further accelerates knowledge accrual
via inducing exploration and discovery of interventions and processes that mitigate the prior "side effects."
My developmental psychophysiologic appprach to mind/brain-behavior interrelations posits that the IKABB dynamic is now to the point where
man's greatest enemy is himself--more precisely, his high level of development of knowledge and cognitive structure, the latter effecting a correlative
increasing boredom experience when engaged in habitual, routine environments and activities. The increasing boredom can only be temporarily
assuaged by increasingly stronger stimulus and/or more complex, uncertain, risky, exploitative, high-intensity behaviors. Colin Wison would not
find these ideas novel: In A Criminal History of Mankind, 1984, he writes:
But we have seen that man's chief mechanism for survival was the development of a formidable apparatus that allows him to concentrate upon
specific problems: a kind of mental
microscope. He hurls himself at problems with the same violence that the tree shrew hurls itself on food. Patience was never one of man's
chief virtues. When problems arise that
threaten his survival, he experiences an intense desire to solve them instantly, All this explains why man is at once the most creative and the
most murderous of creatures. The story
of his triumphs cannot be separated from the story of his crimes, because they spring from the same source: that specialsized instrument for
problem-solving. ...Because of this
specialized instrument (of analytic intelligence), man suffers from boredom more than any other creature. Most animals dislike boredom, but
man is tormeneted by it.

The fundamental behavioral strategy of the highly automatized, bored individual is more: more acquiring, stimulation, property, money, noise,
confrontation, drama, spectacle, risk/danger, fun and adventure, sex, stimulating drugs, attention, an so on, to fill an increasingly acute sensation of
personal isolation and spiritual emptiness. His desires are difficult to quench because perceptual automatization is constantly accelerating the
pruning/threshing of what was initially "stimulation," effecting the experience of eventlessness/the void, leaving Western adult man in a chronically
incrementing sense of personal isolation and spiritual emptiness, which can only be assuaged by stronger and stronger stimuli of any and every sort.
The percipient will at some point be so self-immersed with satisfying his unique unquenchable need for "more," that he will increasingly only think
of trying to quench his needs for more, even if the temporary quenching comes at the expense of others' health and well-being, in much the same
way that an individual addicted to stimulants eventually begins to live only for the next fix of the stimulant, which increasingly is more and more
quickly habituated to, to the point where even large doses of the stimulant hardly effect any augmenting impact on his intensity of consciousness.
The stimulant addict must thus search for increasingly large doses or new and more highly potent stimulants to maintain organized perceptualcognitive-behavioral function and the experience of interest, fun, and relaxation, a plight that not-infrequently drives him to increasingly engaging in
ever-more irrational and/or violent/destructive behaviors. For example, ordinary sexual behavior might escalate to sadistic/masochistic or abusive or
exploitative behavior as a way of attempting to keep general/sexual boredom at bay. The effect of nicotine for the increasingly experienced cigarette
smoker begins to habituate/wane, necessitating experimenting with marijuana, LSD, and/or other mind-altering substances, which themselves
gradually lose their punch, and are subsequently replaced by increasingly impactful drugs and/or increasingly psychopathic, egocentric/self-serving
narcissistic behaviors, the main function of which is to feed the individual's always escalating sense of personal emptiness and/or an alwaysgrowing sense of stimulus deficit, personal isolation, and sense of existential insignificance. The latter state can be deflected by committing a
homicide and/or suicide, but also by joining a cult or religion, which augments a failing sense of meaning/intensity of consciousness.

Applications of the Developmental Psychophysiogic Perspective to Trends in Contemporary
Western Life
In this section, I point out how the reality of the continually escalating IKABB dynamic helps in understanding contemporary trends in various
Western institutions. A more-comprehensive outline has been provided elsewhere (de la Peña, 2006). Only a few of the more salient trends are
described here.
The Ascendence of the Entertainment Industry
Increasingly across the dinner table at home and around the water cooler at work, shared entertainment experience is the central grounding of our
increasingly isolated and fragmented lives. As Michael Wolf puts it (1999, 38):
More and more, if you are looking for common ground with family and colleagues, it will be in shared entertainment experience, a few stolen
moments in an America Online chat
room, a book you know everyone else is reading, a day at a theme park with other families and kids just like your family and
kids. Entertainment products put the mass audience
on the same wavelength, and while engaging the emotion, they replace the sense of shared community that is disappearing in regular life.
Wolf points out that in the late 1900s in the United States, which has the West's most developed entertainment and media industry, entertainment
ranked ahead of clothing and health care as a percentage of household spending. And in the mid-1990s, while the rate of personal savings in the
United States had declined to a 63 year low of 2.1%, spending for entertainment reached a high of 8.4 % of total consumer expenditures.
According to Wolf, the annual outlay among Americans for entertainment in the late 1900s will surpass the combined outlay for heatlh care,
household supplies, and home furnishings. Even wtih the exclusion of consumer electronics--TV sets, VCRs, DVDs, etc., which can easily be
argued to be bought primarily for entertainment--the entertainment industry in the mid-1990s in the United States alone was a $500 billion/year
industry. In most part of the developed industrialized world (including China, Japan, and most of the developed Orient), entertainment is the fastest
growing sector of the economy (Wolf, 1999). Of even wider impact is the way that entertainment content has become a key differentiating factor in
virtually every aspect of the broader consumer economy. Wolf again (1999, 4-5):
From travel to supermarket shopping, from commercial banking to financial news, from fast foods to new autos, entertainment content has
seeped into every part of the consumer
economy in much the same way that computerization made its presence felt in previous decades. In choosing where to buy french fries, how
we relate to political candidates, what airline
we want to fly, what pajamas we choose for our kids, and which mall we want to buy them in, 'entertainment' is increasingly influencing every
one of these choices that each of us makes
every day. Multiply that by the billions of choices that, collectively, all of us make each day, and you have a portrait of a society in which
entertainment is one of the leading institutions.
Southwest Airlines, the consistently profitable airline in an industry stuck in intensive care, has incorporated Michael Wolf's thesis in its mission
statement and modus operandi. CEO Herb Kelleher on Southwest Airlines' success formula: "We defined a personality as well as a market niche.
We seek to amuse, surprise, and entertain." Another way of indexing the value of a service or product in society is to ascertain how financially

rewarded that service/product is by the society. Beginning as long as two decades ago, and increasing with each passing year, the annual salaries of
entertainers has far outdistanced those of any other profession. A decade ago (1993-1994), the top five highest-paid entertainers (dollars per twoyear period), not including athletes, in descending order were Steven Spielberg, $335 million; Oprah Winfrey, $105 million; Barney (Richard
Leach, publisher; Sheryl Leach, creator), $84 million; Pink Floyd, $62 million; Bill Cosby, $60 million. In 2002-2003, action movie star Harrison
Ford was commanding $20 million-or more-per movie. In 2033, TV sitcom start Ray Romano was making $1.8 million per weekly episode of
Everybody Loves Raymond. In 1982, more than $3.4 billion worth of movie tickets were sold in the United States, a box office record at that time.
By 1987, Americans were spending $4.38 billion/year to get into theaters.
Spending on the broadcasting of sports, on travel/tourism, video games, and other forms of entertainment is similarly mind-boggling, and certainly
indexical of our addiction to events and people who interest/entertain, i.e., mitigate boredom, if only until we leave the theater, the stadium, the video
game arcade, the TV set, etc.
The Growing Sensationalism and Violence of TV Fare
A prominent trend in TV and in the general media is the increasing sensory and emotional impact of the programming. Westerners are treated to
non-stop, 24/7 programming of murder and mayhem of every stripe, emotional and physical pain, financial and political sleaze, natural catastrophe,
suicide, and other "entertainments." In 1990, an article appeared in U.S. News and World Report entitled "The Entertaining of America." The
author, John Leo, pointed out that we have always turned crime and violence into entertainment, but until recently it never came anywhere near the
currently feverish level. The hot TV commodity in the early 2000s has been the "Reality Show," in which real people subject themselves to various
sorts of humiliation for the audence's entertainment. On "Fear Factor," people gulp slime, eat slugs, and submerge themselves in a tub of other
creepy creatures. Subsequent Reality Shows have become even more gross in their attempts to hold fast-habituating viewer attention. Another trend
in TV shows is that today's good guys are more savage than the villains used to be.
The same trend of increasing sensation and violence had even appeared in the lyrics of our popular music. Nearly 50 years after Johnny Cash first
sang "I shot a man in Reno, just to watch him die," we remain fascinated by music with a body count. Eminem's latest CD, "The Marshall Mathers
LP" sold 5 million copies in five weeks, despite (or perhaps because of) blood-drenched lyrics in which he murders his mother, his wife, and just
about anyone else who crosses his twisted path. Similarly, the plots of the story lines of works of fiction have become increasingly complex, with
books of decades ago seeming slow-moving and simple-plotted compared to the stories of the contemporary fiction writer. These are but a few of
hundreds of examplars of an increasingly sophisticated/experienced viewing and reading public that is always in need for an upping of the ante of
stimulus impact, complexity, and/or surprise to hold viewer/listener attention.
TV Coverage of War and and Acts of Terrorism
Network and cable coverage of war has been increasingly sensationalistic since the Gulf War in the early 1990s, each station competing with the
other with dramatic-romantic graphs and "story lead" intended to attract and maintain viewer interest. Beginning as early as 2003, TV news began
treating the prospect of war with Iraq like a blockbuster movie, the various newsreaders/anchors of the various network and cable channels acting
the role of shills for the upcoming "big show," their respective pre-op previews calling us to "Showdown with Saddam!" and "Target Iraq!," with
the use of rapidly changing and dramatic images of war, sophisticated computer graphics, "danger-drama" leading into and following reports, and
retired generals describing the action and strategy with all the hype of an upcoming Super bowl football game. "Online" coverage of war began
with the War in Iraq, dishonestly excluding the showing of wounded or dying American and Iraqi soldiers, civilian "collateral damage," and other
non-romantic imagery.
Media entertainment exploits our always growing, snowballing hunger for interest and entertainment in such diverse theaters as basketball courts
and war between nation states. Development of the media and entertainment into the world's biggest industry has grown into a bigger and more
sensationalist enterprise in large part because of the dialectic between our incresingly sophisticated knowledge stuctures manifesting increasingly
rapid habituation to the latast media novelty, which effects a lowering of our "intensity of consciousness," which we experience as increasing
boredom/decreasing interest, which in turn fuels a need for added strength of stimulus in order to at least temporally re-experience fleeting moments
of interest-entertainment.
In my view, the media and audience form a self-regulating, symbiotic system in which the increasing accrual of experience/knowledge in the
audience effects increasingly rapid "habituation" to media offerings. In order to maintain or re-attract viewer attention, the media must continually
ratchet-up the sensationalism and immediacy of its coverage of the grotesque, vulgar, and destructive, since these are more slowly habituated to than
neutral or peaceful events/stimuli. Our increasing boredom, accelerated by our increasing knowledge and experience with the world, demands the
increasing violence and sensationalism of our TV series and the songs we listen to and buy. Now that tens of millions of TV viewers have seen the
jets flying into the New York towers of "9/11" (over and over again), as well as the U.S. military's "Shock and Awe" campaign over Baghdad,
what is the next stimulus "step-up" that will be necessary to keep us from yawning and feeling bored at the next major act of terrorsim. What
lengths must the terrorists go through in order to top their activities of 9/11 and provide an "orienting response" among the terrorees?

Methodologies for the Study of Perceptual Automatization and Boredom Experience
All of the measurement instruments described below are now available with complete hardware and software packages to enable quick and easy
objective quantification of the various perceptual, behavioral, and experiential variables mentioned in earlier sections of this paper.
1. Perceptual Automatization
Empirical studies of automatizing of visual attention have been performed by the author and other researchers (Mackworth, 1967; Mackworth and
Bruner, 1970; de la Peña, 1971; de la Peña et al., 1973; de la Peña et al., 1982; Furst, 1969; Furst, 1971). A Mackworth stand camera was used in
all of these early studies to record the locus of fixation during subjects' inspection of color photographs. The technique involves reflecting a small
spot of light off the cornea and optically superimposing this eyespot on a picture of the stimulus being viewed. The movement of the eyespot is
roughly proportional to corneal movement for stimuli occupying about 20 degrees of arc, and with careful alignment the apparatus can give a record
of where a subject looks to an accuracy of about 1 degree. Stimulus pictures have typically taken the form of 8 x 8 inch color photographs mounted
on boards that are loaded into a frame and shutter arrangement, mounted at eye level, and 22.5 inches in fornt of the subject's eye. A display
subtending 20 x 20 degrees is effected. Eye tracks have generally been recorded on high-speed Bolex H16 movie camera on 16-mm film at a rate of
11 frames/second. Eye marker recorders of the past decade enable the recording of eye movements in unrestrained, free-roaming subjects, thus
increasing the "ecological validity" of study findings.
The primary data for repeated 10-second trials is a sequence of picture sectors, one sector for each frame of film, showing where the eyespot
is located in each frame of film (each frame is approximately 100 milliseconds). A change of sector defines a change of fixation. Visual
automatizing is indexed by computations of the spatial and sequential stereotypy of visual fixations in ten second trials. The technique involved
obtaining spatial and sequential distributions of ocular fixations, using the Shannon entropy function H of the distributions (Shannon, 1948). Any
change in average uncertainties (in bits) reflects a change in the degree to which fixations become predictable or stereotyped with repeated exposure
to a stimulus pattern. A decrease in Shannon Uncertainly indicates an increase in predictability of visual information search, i.e., an increase in
automatizing of visual attention. That is, visual automatization is indexed by decreases in the mean uncertainty of the spatial and sequential
distributions of visual fixations. Mean uncertainties of spatial and sequential disributions of fixations have been found to decrease across sequential
10 second trials, indicating increased automatizing of visual attention with repeated expoures to the same visual stimuli.
2. Boredom Experience
Farmer and Sundberg's (1986) Boredom Proneness Scale (BPS) is currently the only full-scale measure of the general construct of trait boredom.
In addition, there are two instruments that measure job boredom, one that assesses coping with boredom, two that appraise leisure/free-time
boredom, another that measures sexual boredom, and the Boredom Susceptibility Scale, which is a subscale of the Zuckerman Sensation Scale.
Vodanovich (2003) has reviwed the psychometric properties and correlates of each scale, with special focus on the BPS. The BPS consists of 28
true-false items (e.g., I often find myself with time on my hands and nothing to do"; "It takes a lot of change and variety to keep me really happy";
"I am good at waiting patiently"). Review of the the internal consistency, reliability, and BPS factor analytic structure suggests a valid, reliable
instrument with excellent test-retest reliability for the measurement of trait boredom. A scale designed to measure state boredom is nearing
completion (Vodanovich, personal communication, 2005).
Vodanovich and colleagues at the University of West Florida have used the BPS in over 20 studies, correlating various personality and
behavioral measurements with the BPS. Vodanovich's review (2003) of the literature on the BPS found that boredom proneness (BPS scores)
is statistically significantly positively correlated with scores on various validated scales of psychopathy, overt and covert narcissism, aggression/
hostility, negative affect, fatigue, guilt, depression, procrastination, sexual boredom and preoocupation, dogmatism, impulsivity, extraversion, Type
A behavior, pathological gambling, alienation, social dependency, loneliness, job boredom, disregard for rules, and anxiety. In various studies, BPS
scores showed statistically significant correlations with subjects' perception of time passing slowly, as well as faster rates of physiological
habituation to repeated sensory stimuli. Significant negative correlations have been reported between BPS scores and validated scales of life
satisfaction, assertiveness, enthusiasm, job involvement, self-actualization, job satisfaction, vigilance performance, "flow" proneness, psychosocial
development, positive affect, attributional complexity, and impuse control.
Massimini and Massino (1988) have used the Experience Sampling Method (ESM) to assess boredom expereince throughout the day over daysweeks at at time. In this technique, subjects are provided with an electronic pager and a questionnaire booklet. Each sheet of the booklet includes 25
validated self-report scales, including boredom proneness and boredom coping scales. The investigators activate the pagers through a radio
transmitter seven or eight times a day accoring to a random schedule. Each time the pager signals, the subject fills out one sheet of the booklet. By
the end of a week the booklet will contains a sytematic description of the external parameters of the person's life (the activities performed, the places
visited, the people encountered, etc) and of the personal experiences and dimensions of consciousness (the affect, cognitive efficiency, motivational
states, including boredom experience) of which the subject was aware when the signal occurred.
3. Personality Assessment Scales and Questionnaires

Validated scales are now available for quantification of trait psychopathy, overt and covert narcissism, hostility, anxiety, hyperactive/Type A
behavior, impulsivity, depression, alienation/social isolation, loneliness, introversion-extraversion, and authoritarianism.
4. Recording and Measurement of Behavioral Dynamicity
Relatively inexpensive accelerometers attached to the wrist and ankles ("actigraphs") provide an objective index of general motor activity. They are
used by sleep clinicians to help differentiate sleep from wakefulness, and nonREM sleep from REM sleep. ADHD researchers use the actigraphs to
quantify behavioral hyperactivity.
5. Recording and Quantification of Cortical, Autonomic, and Somatic Activity
Digital polysomnographic recording and analysis methodology is now used routinely in Western clinical and research sleep laboratories. The
hardware and software to accomplish sleep technologist-assisted recording, monitoring, scoring, and analysis of all-night or 24/7 polysomnograms
has been available since the mid-1990s. The recording and analysis equipment is now sufficiently portable that long-term sleep recordings can now
easily be accomplished in the patient's customary sleep environment.
In summary, all of the methodologies (equipment, questionnaires/scales, and data collection-analysis software) now exists for the conduct of social
psychophysiological studies of visual automatization-boredom-behavior interrelations. While studies of the sort conducted decades ago by Stanley
Millgram (on authoritarian personality structure and student readiness to administer electric shocks to fellow students) and Phillip Zimbardo (the
"Stanford Prison Experiment," in which student-guards began to identify with their roles, displaying arrogant, aggressive, and cruel behavior
towards their fellow student-prisoners) are now much harder to justify from an ethical standpoint, creative researchers could probably design ethical
and humane experimental and correlational studies that would test some of the hypotheses articulated in this paper. Parenthetically, neither the
Millgram or Zimbardo study assessed the possibly confounding role of boredom in eliciting the sadistic behaviors (both experiments were
conducted in impoverished sensory environments, raising the possibility that some of the aggressive/punitive behaviors displayed in the two studies
were in fact modulated by the quasi-sensory deprivation setting inherent to the two studies). Individual differences in boredom proneness might
have contributed to some of the individual differences among student-guards in commission of heinous behaviors toward their fellow studentprisoners. Obvious applications to understanding the inhumane/sadistic behavior of American soldier-guards at the Abu Grahib prison in Iraq
immediately come to mind, as does any real-life situation in which man's inhumanity to man is displayed.
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Abstract
The purpose of this paper is to present the Progressive Learning Processes model. The
conceptual model presented in this paper provides an interpretive methodological framework for
research conducted with human systems in the workplace. By using Grounded Theory we were
able to better understand the nature of information systems implementation projects within an
Australian public sector higher education institution. This multifaceted model is comprised of
interlinked, and overlapping phases. These are: (a) co-operative inquiry methods, to determine
social context and organisational culture, which included purposeful recruitment of participants,
and used an assortment of methods; (b) reflections and discourse analysis, which included jump
starting change through collaboration and open dialogue; (c) purposeful action, which included
putting ideas and theory into practice.
Applying the selected methodology to the situated inquiry appears to recognize and preserve
complexities of communication in organisational settings, and enhance individuals’ capabilities
for adopting effective decision making mechanisms when managing expectations of Senior
Management.
Keywords: Progressive Learning Processes model; Grounded Theory; effective decision making;
human systems inquiry.

Introduction
This research examines the relationship between social interactions and social constructionism in
a public higher education institution with the aim of improving decision-making processes
through the interpretive methodological framework of the Progressive Learning Processes
model.
The research is underpinned by several philosophical assumptions that come from the
interpretive tradition. This implies a subjective epistemology and the ontological belief that
reality is socially constructed.

Using Grounded Theory two relevant systems of purposeful activity and model building were
used, and integrated. The two main ingredients used by the principle author to construct this
model are; (a) Co-operative Inquiry – Research into the Human Condition (Heron, 1996); and (b)
Soft Systems Methodology in Action Research (Checkland and Holwell, 1998). The first was
used because of its applicability to the researcher’s social constructionism and social
interactions, and the latter was adapted considering the information systems field of application
where the research was conducted. This resulted in formulation of a generic model that integrates
co-operative inquiry into workplace conditions through the eyes of selected participants,
reflections and discourse analysis, and purposeful action. All three mentioned phases have
certain overlapping qualities that result in the Progressive Learning Process.

Co-operative Inquiry with People in Action Research
The work of John Heron into Co-operative Inquiry – Research into the Human Condition, (1996)
presents a framework for conducting participatory action research in the workplace that stems
from a pro-active stance to change. Heron (1996), suggests that Co-operative inquiry is a way of
working with people in the workplace who share similar concerns and interests as the researcher,
in order to: (a) understand the context, make sense of our realities and construct new realities;
and, (b) learn how to act to change elements that the human interface may want to change, and
discover how individuals can work better when in pursuit of quality conditions and realities in
the social context of the workplace setting.
Co-operative inquiry replaces exclusive roles of researcher and participants with a co-operative
relationship, so that all those involved work together, as co-researchers and as co-subjects. Heron
and Reason (Handbook of Action Research, Chapter 16, 2001; pp. 179-80) summarise the
formalised processes of co-operative inquiry as follows:
•
•
•
•

•

All active subjects are completely involved as co-researchers in all research related
decisions – about both content and method—taken in the reflection phases.
There is intentional interplay between reflection and making sense on the one hand, and
experience and action on the other.
There is explicit attention, through agreed procedures, to the validity of the inquiry and
its’ findings. The primary procedure is to use inquiry cycles, moving several times
between reflection and action.
There is radical epistemology for a wide-ranging inquiry method that integrates
experientially knowing through meeting and encounter, presentational knowing through
the use of aesthetics, expressive forms, propositional knowing through words and
concepts, and practical knowing-how in the exercise of diverse skills – intrapsychic,
inter-personal, political, transpersonal, and so on. These forms of knowing are brought to
bear upon each other, through the use of inquiry cycles, to enhance their mutual
congruence within the collective inquiry group as a whole (inclusive of inquirer and
inquiry group members.)
There are, as well as validity procedures, a range of special skills suited to such allpurpose experiential inquiry. They include fine tuned discrimination in perceiving, in
acting and in remembering both of these; bracketing off and reframing launching
concepts; and emotional competence, including the ability to manage effectively anxiety
stirred up by the inquiry process.

•
•

•

The inquiry method can be both informative about, and transformative of, any aspect of
the human condition that is accessible to a transparent body mind, that is, one that has an
open, unbounded awareness.
Primacy is given to transformative inquiries that involve action, where people change
their way of being and doing and relating in their world – in direction of greater
flourishing. This is on the grounds that practical knowing-how consummates the other
three forms of knowing – propositional, presentational and experiential – on which it is
founded.
The full range of human capacities and sensibilities is available as an instrument of
inquiry (Handbook of Action Research, Chapter 16, 2001; pp. 179-80).

Soft Systems Methodology in Action Research
Soft systems thinking is concerned with situations as they are defined through action concepts
(Checkland 1981; Checkland and Scholes, 1990). Its intellectual framework of ideas might be
described in the following manner: People have intentions that constitute each action that they
perform, where neither observation nor theory provides sufficient comprehension to be certain of
those intentions. For example, a high level of excitement observed in a person’s action might be
theorised as threatening or conversely joyous behavior. It is therefore essential to progress
beyond observation and theory to establish an ‘authentic’ exploration about what is taking place
in the minds of involved participants and hence meaningful action can be taken.
Checkland and Holwell (1998, p. 157) describe the underlying principles of Soft Systems
Methodology in action research, and its’ formalised process as follows.
•
•

•

SSM is not concerned with well-defined technical problems in organisations, it is
more concerned with the ill-structured problem situations with which managers of all
levels and kinds have to cope with.
In the 1970s it was very much accepted for organisations to ignore their
environmental contexts and address technical development problems isolated from
their social relations. However, with this very competitive IS driven era in which we
live in today, it is very difficult to ignore the term ‘socio-technical systems’ and only
adopt ‘hard system’ approach in our organisations. The connection of social elements
to technology presents the challenge of continual change as social reality in human
groups is continuously socially created in a never-ending social process, and hence it
is not absolute but will change through time, sometimes slowly, sometimes very
rapidly. Hence the persistence of human institutions and their change has to be
explained.
SSM assumes a more fluid social world, one that both persists and changes rapidly
with the dynamic introduction of technology. Hence SSM provides a basis for
research interpretation and learning as opposed to optimisation. The questions to be
answered are of the kind: how do these particular people, with their particular history,
currently construe their world? How did they construe it in the past? What leads to
some situations being seen as problematical? What would constitute improvements?
What accommodations are possible, leading to what actions? How would they be
judged? Checkland and Holwell (1998, p. 157)

Checkland and Holwell (1998) note the fact that the SSM approach may be considered as a
radical way of conducting research since the work of Orlikowski and Baroudi (1991)
discussed the approaches and underlying assumptions in research papers in IS and found that
95 percent of the papers studied were in fact based on a positivist epistemology. The
Formalised process, ‘novice’ SSM, as presented in Checkland and Holwell (1998, p.160) is
as follows:
•

•

•

SSM’s focus of concern is a human situation which at least one person considers
problematic. The development of the approach stemmed from the realisation that all
such situations had at least one element in common: they contained people, and
people were trying to take purposeful action. Hence methods of building such
models were developed. The ‘human activity system’ consists of two sub-systems: a
set of activities linked together according to their dependent relationships so that the
whole system would be purposeful; and a monitoring and control sub-system so that
the whole system could in principle survive in a changing environment. In order to
build such models there needs to be a careful consideration of the ‘root definition’
also referred to as RD; and guidelines of well formulated RD have stood the test of
time as demonstrated in (Smyth and Checkland 1976) work;
Purposeful action can always be interpreted in multiple ways. This interpretation
depends on all stakeholders’ perceptions that are involved in the event. Hence the
need for acknowledging ‘soft systems’ in defining purposeful action for particular
events or development of ‘hard systems’ is necessary to be able to identify relevant
action required for the task;
SSM as a methodology is a set of principles of method as opposed to a precise
method—it is adapted by its’ users both to the demands of the situation they face and
to their own mental modes and casts of mind. Users of SSM have to learn their way
to versions of the approach to which they are comfortable Checkland and Holwell
(1998, p.160).

Background
The study is concerned with the establishment of communication-bridges between stakeholders,
in particular between front line staff and Management of information systems in a public sector
higher education institution western Sydney (HEIWS), to manage expectations and involve all
stakeholders concerned in decision-making processes.
The information system was implemented to deal with student enrolment matters, and is the
creation of an interstate Australian University that customised the system based on Government
directives over five years ago. Eleven other Australian Universities “joined the boat” for the
implementation of this system, as opposed to exploring off-the-shelf information systems
options. This was mainly due to the Universities lack of financial independence as individual
bodies. One of those Universities’ is the organisation where the situated inquiry was conducted.
Generally speaking, as is the case with information systems, the need for the system to be
updated surfaced as Universities continued to follow new Government and legislative directives,
and organisational processes continued to evolve and change within an evolving organisational

culture. Hence, module implementation projects were required to customise the system in order
for the system to meet the demands made on the organisation by the system’s stakeholders and to
integrate the system to its evolving organisational structure and business processes.
The researcher was to work with a one person team on a module implementation project, as part
of a larger systems team, and the larger organisational context.
Co-operative inquiries, reflections and discourse analysis, and purposeful action sessions, were
conducted with both the operational manager participant (the “one members” team, on a weekly
basis), section tactical-executive manager participants (at the time, through holding two
interviews), three end users of the system (“once-off” interviews), and a department tactical
manager participant (at the time, conducted two interviews), for the period of three months
during the first cycle of participatory soft systems methodology.
A steering committee had already been established to monitor the implementation and evolution
of the information system within the organisation, and the committee was comprised of Strategic
and Tactical Management memberships. There were approximately twenty members on the
committee and meetings used to be held on quarter yearly basis prior to the researcher joining the
organisation.
One steering committee meeting was attended by the researcher during the first cycle of action
research, and was part of the purposeful action phase of the devised methodology.

Methodology: Participatory Soft Systems Methodology – The
Progressive Learning Processes Model
With this stance in mind, the author identified the area for inquiry, to be bounded within social
construction through social interactions, meaning that individuals are enveloped within a certain
perceived organisation’s social context and working on an information systems module
implementation project. Hence, adapting Checkland and Holwell (1998) and Heron (1996), the
PSSM Progressive Learning Generic Model shown below in Figure 1 emerged, as a result. The
model is cyclic in nature and complex in the overlapping interrelationships existing between its
phases.

1. Co-operate Inquiry -Established Social Construct
Condition Through the Eyes of
Selected Participants

External
Environment
Influences

b. Identification of
a. Inquiry
Learning Opportunities c. Social
Methods &
Constructionism Processes

3. Purposeful
Action

Progressive
Learning
Process

2. Reflections
and Discourse
Analysis

Figure 1 PSSM Progressive Learning Process Generic Model

Every encounter of human interaction encompassed within each phase of the model, and
enveloped within a specific situated inquiry, potentially contributes to a progressive learning
process experience, which may be considered as weak social construction at that particular
instant, yet when lessons learnt progress over an accumulated period of time or completed cycles
of the generic model, they would eventually lead to strong social construction. It is in many ways
considered to be an evolutionary change of socially constructed old habits to develop new habits.
Participants in this generic progressive learning process are not passive in the sense that they
have a say into constructing the learning experience. Researchers undergoing this type of
methodology in their research work need to also understand that they too are involved in the
progressive learning process, hence; to be aware that experiences at all instants of the process
will also impact on their outlook and world view.

Co-operative Inquiry -- Established Social Construct Conditions Through
the Eyes of Selected Participants
This phase is mainly aimed at exploring the social context encapsulating co-operative inquiry,
not just based on theoretical scholarly research, but, also through the eyes of the participants. Its
core purpose is for the researcher to discover the “what?” element of the inquiry, and by
exercising active listening skills, also enable participants to better articulate the situated inquiry.
In developing a picture through and by the eyes of the participants, the researcher and coresearchers can accurately ascertain the reality of the situation as they know it.
Assorted methods from general qualitative and quantitative methodologies can be used, such as;
observations, semi-structured interviews, prompting questions, generic questions, silent listening,
active listening, surveys, document analysis, and so on. This is due to the generic nature of the
model and its associated phases. Once the purpose of the first generic phase is achieved, the
second phase of the model can resume. Because this phase incorporates minimum social

interaction activities, it therefore contributes to the slow initiation of constructing new realities,
and jump-starting the progressive learning process.

Reflections and Discourse Analysis
Coming from a social constructionist approach, this phase is mainly concerned with empowering
participants to be engaged in interpretive procedures that are mainly concerned with knowledge
that is situated within their local culture. It aims at initiating thinking and reflective processes
focused on the system of power, which plays a large part in communicative behavior and
practices in the workplace. By allowing participants the room to reflectively answer “the ‘why?’”
aspect of the evaluative sub-phase of the Progressive Learning Process, participants are
sanctioned to examine their own desires that drive certain behaviors and practices, which they
may have followed for a number of years, without really understanding as to why they act in this
particular manner.
Hargadon (2002) presents the accumulation stage in teams of practice as ‘access’, which includes
two philosophies of recombination and divergent thought worlds. Firstly, Hargadon (2002) notes
that proficiency is derived in some way from the prior existence of its techniques. In
organisations, new information often materialises from the recombination of existing
incongruent ideas or is activated by applying a new standpoint to an existing expertise. Thus, this
phase is about finding reasons through communicative interactions, to further contribute to the
construction of new realities, and progress of the learning process. The aim is not achieving
dramatic and fast results; rather it is the purpose of this methodology to achieve sustainable
change for the researcher and co-researchers alike.
This phase of the methodology is more structured, based on the four stages model for
communication processes and behaviors. The first stage is one during which experience is
formed within a common context or focused within a single point from diverse organisational
areas (Drach-Zahavy and Somech 2001; Gibson 2001). In the second stage information is shared
through interactive processes (Drach-Zahavy and Somech 2001; Gibson 2001; Jarvinen and
Poikela 2001; Nonaka and Takeuchi 1996). Third, individual staff work together and
individually, to interpret, analyse and evaluate the available information, or shared realities
(Crossan 1999; Drach-Zahavy and Somech 2001; Gibson 2001; Jarvinen and Poikela 2001;
Nonaka and Takeuchi 1996). The final stage is one in which members integrate and construct the
information they have communicated and developed into a new understanding or reality that
aims to progress the organisation’s cognitive task (Gibson 2001; Jarvinen and Poikela 2001).
Mapping this knowledge across to the emerged model, researcher and co-researchers use social
interaction processes of: (a) Internal, i) Reflection & Evaluation; (b) External, i) Collaboration;
ii) Empathetic Listening; and iii) Planning and Decision Making.
Figure 2 below, provides a diagrammatical representation of the processes involved in the
second phase of the model, and their interdependencies with the generic progressive learning
process model shown in Figure 1:
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Figure 2 Reflections and Discourse Analysis Processes

As stated above, this is a complex infinite process of change, development, progress, and growth.
The unbounded nature of this model, as previously considered, is mainly due to the multidirectional nature of impact made on and by participants and their social construct, and
multifaceted nature of surroundings, as well as subjectivity and “valued” contribution of: (a)
individual; (b) group; (c) inquiry setting; (d) external environment; and (e) the “Global Village”.
As this “valued” contribution continues to evolve with discovery and learning, so would the
“valued” knowledge associated with these dynamic elements that contribute to the Progressive
Learning Process model. This process takes place on an individual level, by all participants
(including the researcher), and is not at any point of the inquiry requested to be disclosed (unless
it is disclosed under the consenting free will of the individual), as information collected in the
process of conducting this inquiry/research, while maintains anonymity, does not promise
confidentiality. Hence, it is essential that participants, when consenting to co-search in the
inquiry, are aware that this process is important to be undertaken by them, on an individual level
– all participants do so in trust – and outcomes do not have to be shared in co-researchers’
external communication processes meetings, as meetings are focused on the inquiry and not
individual’s personal self-discovery journey.
Empathetic listening is not concerned with the immediate reaction of human beings to provide
the individual with what they consider to be a needed answer, nor is it concerned with playing
back one’s statement to them, to allow them to listen to themselves, through the words of another
(such as that practiced in active listening), nor is it as passive as silent listening. Empathetic
listening is concerned with the display of the listener’s empathy towards the speaker’s feelings,
while maintaining their desire for the speaker to reach the answer they are looking for on their
own. The listener’s aim is to empower the speaker to obtain a resolution in relation to the matter
being discussed, as they are prompted to search deeper within themselves for the answers, and

subsequently move to the final process of the second phase, planning and decision-making
through reflections and discourse analysis.

Purposeful Action
The purpose of this phase is to address the scope of the inquiry; “the ‘how?’” element of the
inquiry. It is concerned with doing, implementing, acting, and executing the collective decisions
made in the previous phase, to obtain, certain agreed upon outcomes, results and resolutions
concerned with the inquiry of constructing better workplace realities. This phase, embedded in
progressive learning process, then seeks for the (a) Researcher to; i) Observe; ii) Obtain
Feedback; and for (b) Researcher & Co-Researchers to; iii) Evaluate; and iv) Establish Lessons
Learnt, in the final phase, and the over all cycle, of the progressive learning process. Figure 3
further illustrates the processes incorporated within this phase.
Researcher & CoResearchers
Act
Progressive
Learning
Process

Reflections
and Discourse

Observe

Evaluate &
Establish
Lessons Learnt

Researcher

Researcher &
Co-Researchers
Obtain Feedback
Researcher, CoResearchers &
Observees

Figure 3.Purposeful Action Processes

The dotted spheres and arrows in the above diagram demonstrate the generic nature of the model
and suggests that the model can be used in alternate ways as customised to various situated
inquiries or the same situated inquiry, depending on the changes implemented in the surrounding
environment, willingness, abilities, perceptions, and level of experience of researchers and coresearchers.
To supplement the researcher’s informal knowledge of the Higher Education Institution Western
Sydney (HEIWS), the researcher undertook various investigations into the organisation’s
established social construction through adopting various methods, both to gain a comprehensive
picture of the organisation, and to enhance our understanding of the cultural context.
Document analysis, unstructured and semi-structured interviews, and recorded reflective sessions
were conducted with co-researchers and selected participants. Interviews, and reflective session
times varied between forty five (45) minutes to an hour and a half (1.5 hours). Interview

questions allowed co-researchers and selected participants to share without constraints their
opinions and views. Observations were also noted at meetings, interviews, and reflective
sessions by the researcher.
Interviews, reflective sessions, and observations were then used to devise a change plan. This
plan was discussed and collaboratively implemented to improve the organisation’s performance
in the information systems module implementation project, and to establish lessons learnt for the
organisation. Established lessons learnt, as observed by the researcher at attending one
Information Systems (SISC) steering committee meeting, which lasted for one hour and forty
five minutes (1.75 hours) at the termination of the third phase of the Progressive Learning
Process Model, are used as an input into the second cycle of the Progressive Learning Process
Model, and so forth, as this learning journey continues.
Only one cycle of the Progressive Learning Process model was implemented during the
researcher’s work in the situated inquiry, and the cycle’s duration with the organisation was for
the period of three (3) months; from 4th April 2004 to 7th July 2004.

Discussion
This section is organised by the phases of the model discussed above, and not by individual case
studies for each co-researcher and selected participant. The data collected is grouped into the
phases of the model that seemed most appropriate.
We did not aim to test of the model’s validity, as the model in itself does not offer “answers” that
may be perceived as valid or invalid. Instead, the model focuses on the type of data collected
through the situated inquiry and various ways of interpreting this data – that the author believes
are required to understand communicative acts in certain situated inquiries. Individuals are given
pseudonymous to preserve their anonymity.

First Phase
Interviews with Selected Participants
The Acting Academic Registrar X, (AARX) states that the decision to use SISC as HEIWS's
student system was made by the Board of Trustees;
“so the decision was made that we would adopt the UODV System – subsequently known
as SISC and so that was made at the Board of Trustees I think probably about 97, 98.”
An end user and Associate Professor in one academic department (NAPC), confirmed that the
decision was ‘imposed’ on end-users by Executive management, and states the following;
“In terms of making decisions about SISC I have no input what so ever, I think that is a
decision which was really made by others and basically, and I use the word ‘imposed’ in
little bit, bits, I don’t know that would’ve been… it would’ve been nice to have been
consulted about what do you need, so that people could design a system which didn’t just
meet a particular organisations, but they could actually as an end user, what I consider

as an end user, I could extract stuff from. And in that context we were not consulted at
all.”
When a Senior Lecturer (ESLD) was questioned in relation to stakeholder involvement in
the information systems implementation project, she was more in favor of involving
administrative staff as opposed to academics, and stated;
“I think it in our level here; we have an exceptionally fantastic wonderful manager of the
School. In our school we have a really brilliant Manager of the School, if she gets an
email from in this instance been PMMN, - “she’s right, she’s dealing with it, and she
comes back to us”. In the greater scheme of things, probably for me there is not level of
priority, I’ve got ‘bigger things’. Yes it’s viably important, but it’s one of 300 things I’ve
got to do where as one of the major things my admin manager is trying to fine tune
because it’s needs to happen so the enrolments are accurate etc., we don’t get students,
we don’t need units, and other people can go and do it …”
NAPC’s perceptions of stakeholder involvement was different to both AARX’s and ESLD’s,
NAPC stated;
“Yes, I think it is important, because at the end of the day, we had to service that, we feed
the beast, and we also take information out from the beast, so I think that it is fairly
important that people a. know how to use it; b. I think everyone should know how to get
into it, look up particular information, but I don’t necessarily think everyone should write
to it, I think I would like to see a real trial with that one. Because too many people can
hack in and corrupt it and do wonderful things like that at UOT where for a very small
fee you could get a distinction.”
Checkland and Holwell (1998) present effective and modern organisations as open systems and
living organisms, which are formulated through the amalgamation of individuals who are
empowered to engage in open discourse.
At terminating the recordings, AARX commented;
“My bureaucratic responses do not help your research, however, I am indoctrinated with
bureaucracy that it is a habit.”
Bakhtin (1929, 1973) comments on the influence of social constructionism on social interactions
and states that the immediate social environment and broader social milieu wholly determines –
and determines from within, so speak – the structure of an utterance (p.86). Utterance as such is
wholly a product of social interaction, both of the immediate sort as determined by the
circumstances of the discourse, and of the more general kind, as determined by the whole
aggregate of conditions under which any community of speakers operates (p. 92).

Second Phase
Reflections with Co-Researchers
o Project Manager, (PM)
PM states;
“I was instructed that these were going to be the courses that were offered by two
colleges; now, why two colleges rather than four, I don’t know, but only two colleges
were asked to nominate courses which they wish to have SISCR implemented in I suspect
these colleges were chosen because they had courses that needed SISCR to help minimise
administrative loads.”
The PM also noted that she has been asked twice to provide feedback to Senior Management on
the project’s progress, and she so obliged. She comments;
“whilst I’ve been asked twice to provide feedback to SISC Steering Committee about
where I’m up to, I have written a report at the beginning of this year about what I felt,
made recommendations about what things needed to be changed, what I thought could be
improved upon,”;
In addition, the PM comments;
“But I do feel fairly isolated as I am, I don’t sit on any of the committees that are
associated with SISCR implementation – there are non. So my voice is diluted through
AARY. I give him bits of paper, now what happens to it, it might get presented at SISC
Steering Committee, but I don’t know, unless I actually go and specifically ask AARY
what happen with it, I don’t ever get any specific feed back, I don’t get any copies of
minutes, I don’t get any.. I’ve never had any feedback from that steering committee. Not
even in terms of saying what did they think of the pilot, which are the sorts of things I
probably hadn’t really thought about until I was speaking to you, and I thought, ‘yes, it’s
true I’ve never had any feedback from them; good or bad about how the project is
going.”
People in organisations develop divergent awareness bases or view points because they belong to
parallel segregated functional contexts (Dougherty, 1992), which are infrequently connected
through anything more than intermittent ad-hoc interactions. The connection of these segregated
contexts provides an opportunity for exchange of expertise that is unique to each mode of
practice. Likewise, (Granovetter, 1973) emphasises the importance of casual associates or frail
ties as sources of unique information.

Planning and Decision Making through Discourse Analysis
o

Assistant Academic Registrar (AARY) and PM

The below dialogue between Department Head, AARY, and Project Manager, PM was
facilitated by the researcher to empower discourse through open dialogue and social interactions.
AARY: “That’s right unless these people communicate to their own people, then yes,
there is no formal communication mechanism in place.”
PM: “What happens when sitting out there in isolation with no tentacles going out, it’s
interesting!”
AARY: “Doesn’t report to anybody and there is no formal communication mechanism
from this committee to any of the constituents may be represented by these people.”
As the dialogue evolved, the PM and the AARY both decided that the most efficient and
effective plan of action was for the PM to attend the next SISC Steering Committee meeting.
Bakhtin (1929, 1973) states:
“It is not experience that organises expression, but the other way around – expression
organises experience. Expression is what first gives experience form and specificity of
direction” (p. 85)

Third Phase
Observations of Steering Committee Meetings Dialogue
PM attended the Steering Committee meeting to interact immediately with Senior Management.
The Chairman directed the attention to the AARY to report on the progress of the SISCR module
implementation project. The AARY stated that the paper he sent prior to the meeting in that
regard is self-explanatory; however, PM attended the meeting to answer any questions. The
Chairman then stated;
“PM, do you have anything to add?”
The PM resumed by explaining that because she is a one person team it makes it virtually
impossible for her to meet all the demands in the project’s set timeframe. The PM also continued
to express her concerns in relation to the unrealistic expectations, without consideration to the
circumstances surrounding the situation.
The Chairman was encouraging towards PM and supported her. In addition, it became apparent
that members of the committee were interested to hear and assist the PM through her expressed
predicaments. The Chairman also supported the view that additional staff are to be recruited in
the PM’s team, he stated;

“If there is budget, then we’ll do it.”
“There needs to be a business plan in place to recruit staff. While PM’s efforts are
impressive, there needs to be a team to re-affirm the important role of the SISCR module
and SISCSC implementation projects as they run in parallel.”
Due to applying more effective decision-making mechanisms within the situated inquiry, and
through slightly shifting the organization from Mechanistic to Open Systems view, better
decisions were thought out and reached by stakeholders of the information system.
Following the meeting, the researcher spoke with the PM in relation to her views about the
events that took place in the meeting. The PM expressed satisfaction as she stated;
“At least they know the situation now, and they have the full picture.”
As for the support she received from the Committee, the PM stated;
“All what we can do now is sit tight and watch if circumstances would improve and if
commitments made would be delivered or actioned. In the meantime, I am going to
continue with my work feeling less pressured and misunderstood”

Conclusions
The research conducted in a public sector higher education institution in Sydney examined the
issues in connection with decision-making processes in the organisation.
Using Grounded Theory, a model of Participatory Soft Systems Methodology in action research
emerged to help answer research question within the situated inquiry. The model takes a learning
approach, as organisations shift and change in response to external changes that continuously
occur in the surrounding “Global Village”. Hence, the model provides an interpretative
framework, and uses better communication practices and behaviors as co-researchers work
together through reflection and dialogue to participate in discourse analysis with the aim of
undertaking purposeful action for change within the situated inquiry.
Participatory Soft Systems Methodology is an interpretive methodological framework that
emerged as a result of researching communication behaviors and practices within the workplace,
in the context of implementing information systems module projects within the public sector
higher education institution. The model focuses on using effective communicative behaviors and
practices to jump-start the progressive learning process within the organisation and in turn
slowly shift the organisation’s culture from a Mechanistic organisation to an Open Systems
organisation to change the already established decision making mechanisms in the organisation.
The model has three overlapping phases, these are: (a) co-operative inquiry – established social
construct through the eyes of participants; (b) reflection and discourse analysis; and (c)
purposeful action, and is cyclic and generic in nature. Hence, the model is flexible to be

customised to various situated inquiries, is subject to falsification, and is aimed to aid in the
continuous contribution of scholarly work in the information systems field of application.
Various methods were used throughout the phases of the model, such as unstructured, semistructured interviews, and recorded reflective sessions with co-researchers and selected
participants. Interview allowed co-researchers and selected participants to share without
constraints their opinions and views. Observations were also noted at meetings, interviews, and
reflective sessions by the researcher.
Interviews, reflective sessions, and observations were then used to devise a change plan. This
plan was discussed and collaboratively implemented to improve the organisation’s performance
in information systems module implementation projects, and to attempt to establish lessons
learnt for the organisation. Established lessons learnt, as observed by the researcher at attending
one SISC steering committee meeting, which lasted for one hour and forty five minutes (1.75
hours) at the termination of the third phase of the Progressive Learning Process Model, would be
used as an input into the second cycle of the Progressive Learning Process Model.
The researcher attended one SISC steering committee meeting at the final phase of the model.
Only one cycle of the Progressive Learning Process model was implemented during the
researcher’s work in the situated inquiry from, from the 4th April 2004 to the 7th July 2004.
The researcher then tested the validity of the model within the chosen situated inquiry, while
maintaining reservations in relation to the model being perceived as offering an answer or a
solution to research area. The model’s aim is to offer an interpretive framework for researchers
in the workplace.
In the first phase, co-operate inquiry, a description of organisational culture and social contexts,
was established through document analysis of e-mail correspondences and exchanges, and
communication of a cross section of staff of the organisation. Through the opinions and
perceptions of staff, it was established that the organisation’s culture is in line with the
Mechanistic view. Many staff described the organisation’s culture in ways that could be
interpreted as a rational-legal, process culture (minimal feedback, highly bureaucratic). The
existing culture appeared to have dehumanising effects on staff, which had a direct impact on the
quality of the information systems module implementation project. It was also discussed that in
order for the organisation to better adapt to change, and more specifically change related to the
introduction and implementation of information systems and technologies in the organisation, it
is better for the organisation to consider a shift from the conventional view to an open systems
view.
Through the second phase of the inquiry, reflections and discourse analysis, it was established
that the organisational culture interfered with effective decision-making processes in a number of
ways. The project manager felt isolated in the workplace, and the organisation’s top-down
bureaucracy and low feedback culture delayed the progress of the project. Through initiating a
dialogue between the researcher and co-researchers using a collaborative approach, coresearchers reached a decision for a purposeful action to deal with the pressing and main issue of
concern for the project manager.

This resulted in jump-starting the progressive learning process amongst individuals in the
organisation. However, there remains a need for the organisation to consider a shift from the
conventional view to an open systems view in order for the organisation to be better equipped to
deal with change associated with the introduction and implementation of information systems
and technologies in the organisation.
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Abstract
We as a species have been endowed by nature with an intelligence superior to all other species on Earth. With
that intelligence, though, we have created technologies and engaged in enterprises that have allowed our
populations to grow unchecked, at least temporarily, creating vast ecological damage that threatens our very
survival as a species. If we were as “dumb” as non-human species, nature would keep us better in check. But
are we smart enough to correct for our destructive ways, overriding certain behaviors encoded in our DNA
that once served our survival, but now turn against us in our modern circumstances of planetary limits? A look
at the collapse of ancient societies and at modern conditions of widespread environmental assault, suggests we
indeed may not be smart enough to survive as a species. Thus, it would seem we are in a “zone of jeopardy” in
our level of intelligence. The circumstance is tragic, because intelligence evolves slowly, much slower than the
rate at which ecological destruction occurs by our own hands.
There is, however, hope. Technology has led to environmental harm but can also lead us out of the malaise. By
a concerted process of widespread “informatization” on both local and global scales, we can construct the
knowledge and wisdom to extend our intelligence and moderate our destructive behavioral traits. Novel
“global groupware” is proposed and conceptualized for this purpose, based in part on GIS (geographical
information system) technology within a WYSIWIS (What You See Is What I See) visual framework to
capitalize on our highly visual nature as a species. The global groupware, tentatively named EarthVisionware,
would be an actual Internet-based, technological product and would function to create a shared mental model
between members of society on all its scales (from local to global), through visual images, critical data,
computational tools, and compiled information that is readily comprehended by everyone. As with astronauts
returning from the spectacular view in space with a new sense of Earth, its citizens, and themselves, the global
groupware with its visual framework will serve to catalyze epiphany through dynamic images of Earth, but will
also engender and direct positive action, and, through a watchdog feature, monitor exploitative or injurious
behavior that springs up in our ranks. The global groupware will not be stand-alone. It will work in
coordination with other ongoing and planned sustainability initiatives.
Keywords: species intelligence; DNA-driven behavior; global groupware; WYSIWIS framework; GIS;
sustainability; evolutionary processes

Introduction
The title of this paper suggests, disturbingly, that our intelligence as a species may lie within a “zone of
jeopardy” – somewhere between not so dumb and pretty smart in the scheme of things – that would tend to
limit or preclude our survival. We concern ourselves here with species-level, or collective, intelligence, which
is not the same as individual intelligence, but is certainly related. The implication is that to survive we
collectively have to be much smarter or much dumber. The latter, of course, suggests an impossible return to a
much earlier state in our evolutionary development. Because all non-human species are below a certain
threshold of intelligence, they are limited in population growth by nature’s checks and balances, hence in their
ability to destroy the environment. A divine state? Perhaps. But it seems apparent that if they could wreak
ecological damage, they would. They simply are not able to do so in any wholesale way.
Intelligence evolves slowly and ours has remained nearly constant since our hunter-gatherer days. It is ironic,
but most likely consistent with evolutionary processes, that while nature has endowed us with a “superior”
intelligence compared to other species, we have used that intelligence over an amazingly short span of
historical time to create technologies and social structures that permit us to override, at least temporarily,
nature’s very guidance on population limits that works for “lesser” species. 1 But there’s more to the story.
Certain features of our DNA code compel behaviors that served our survival and growth as a species in earlier
evolutionary times, but now conspire against us (e.g., self-interest, overeating, status seeking, aggression, shortsightedness) in our modern circumstances. 2 A key point to be made in this paper is that these same behavioral

traits manifest also at the level of the group, including institutions and corporations. So, it is far more than our
intelligence, per se, that is crucial here, and our survival would seem to hinge also on the ultimate balance
between opposing behavioral tendencies (e.g., altruism vs. selfishness) within each of us and our institutions. 3
We thus have an intriguing interplay and dichotomy between our intelligence and our behavior, two sides of
the same coin, as individuals and as groups. Our genetic code cannot evolve quickly enough to adapt our
intelligence or behavior to modern circumstances. Thus, we are at an interesting crossroads in our
coevolutionary journey with and as a part of nature. The journey necessarily goes beyond genes. 4 So, where
will we go from here? Where does our destination end, survival or extinction? 5
To begin, we must not think of ourselves as separate from nature, nor that we are “bad” and that nature is
“good.” 6 Such schism in thought only serves to create barriers to understanding and solving our problems of
survival and flourishing as a species among many on Earth. 7 Furthermore, the argument can be made that
earlier humans (and modern day indigenous peoples), by virtue of immersion in their wild surroundings,
understood systems to a high degree, probably more than we do in our comparative isolation from nature’s
processes and cycles. However, they were limited in their ability to imagine and understand events on larger
scales of space and time that exceeded the extent of their immediate surroundings and lifespan. We generally
share that limitation today, notwithstanding the “extenders” provided by our archives of knowledge and our
science and technology. 8 Earlier humans were superstitious and bounded in their rationality, which is
something that applies equally to us today and tends to limit our intelligence. 9 We also share the general
inability to understand complex physical and biological systems with multiple links and interactions. 10
In the face of our growing populations and declining environment, all of this sums to a “zone of jeopardy” in
intelligence level and in behavioral traits that threatens our very existence. 11 There are no easy solutions. Three
guiding questions launched and catalyzed this paper:
1) How much smarter collectively do we need to be to survive and how do we get there?
2) Beyond the question of intelligence, how do we deal with behavioral traits and other constraints
imposed by our ancient genetics that may burden our path to “successful” intelligence and survival in
these modern times?
3) Should we be smart enough to act dumb in certain ways in order to survive?
In seeking a solution to limits in our intelligence and the burdens of certain of our ancestral behavioral traits,
we propose a novel “global groupware,” based in part on GIS (geographical information system) technology,
for empowering and guiding our intelligence, and for controlling aspects of our behavior that conspire against
us. The proposed global groupware is more than a concept. We envision the development, incrementally over
time, of an actual technological product for wide-scale, global use through Internet connection. 12 However,
the groupware will be at most a partial solution and it must work flexibly in conjunction with other
sustainability efforts currently underway, those planned for the future, and those not yet imagined. With our
“global groupware,” we strive to empower and guide human actions at individual, societal, and global levels,
using the analog of business software for teams in pursuing a sustainable world for all species including our
own. The crux will be the widespread dissemination of critical and comprehensive information to “societal
teams” on local and global scales. 13
In conceptualizing our global groupware, we employ and expand, beyond the individual to the group and
entire species, Sternburg’s concept of “successful intelligence” for survival in a given environment, while also
taking a broader view of “environment” to include the built environment and its evolution. All of these ideas
potentially tie into a sustainable world, manifested as a benevolent complex adaptive system (CAS) 14 of
humans interacting with other humans and the environment, but it is recognized that such a CAS is both the
consequence and driver of the sustainability.

The Three Guiding Questions
Questions 1 & 2: How much smarter do we need to be collectively to emerge out of the “zone of jeopardy” in
our level of intelligence in order to survive, and how do we get there? A related question is how do we deal
with behavioral traits and constraints imposed by our ancient genetics that may burden our path to “successful”
intelligence and survival in these modern times?
We are in an awkward evolutionary phase in which it seems apparent that our genetically driven behavior
overrides our deeper sensibilities, based on our intelligence, to ensure survival. It is particularly unsettling that
this condition translates to our organizations and institutions, as well. E.O. Wilson (2002) claims that we are an
environmentally abnormal species in that we were the wrong species for nature to select to endow with
superior intelligence through its evolutionary processes. He then demurs and states: “Perhaps a law of evolution
is that intelligence usually extinguishes itself.” The implication is that any species that evolves to superior
intelligence over other species would be in the same boat. To paraphrase Wilson, we fret over petty concerns,
respond vehemently to any threats to our status and tribal security, but are often oblivious to, or in denial
about, deeper threats posed by natural disasters and environmental destruction. We can act in terribly selfish,
unkind ways to our fellow humans and to other species, and we can be self-destructive and irresponsible. As
American comedian Flip Wilson’s Geraldine would say: “The devil made me do it!” 15

The race is indeed between growth in species intelligence and environmental degradation. The profound
dilemma is that our technological prowess enabled population growth and unprecedented resource
consumption to create environmental threats so suddenly that the resultant deleterious effects could not “kick
in” evolutionary responses fast enough to produce a compensatory increase in species intelligence and
modifications in obsolescent encoded behavior. It seems a Greek or Shakespearean tragedy (i.e., we have too
much power and too little wisdom).
So, will we become smart enough before we commit collective suicide? Even if we could rid through genetic
reengineering what have now become destructive traits encoded in our DNA, we would not survive then
either. We would no longer be human, and the world would likely become a grotesque place. How can we
possibly give up all those love songs and unrequited passions? How can we give up our emotional affairs and
occasional barroom brawls? Our aspirations and wayward dreams? Our flights of fancy, joyous outbursts, acts
of kindness, and tantrums? Our evolving rituals and myths? But we should and indeed must give up war. Not
anger or certain aspects of hatred, though.
We do need to be smarter and we need to do that by means that accept our basic nature. Like Ulysses, we
must embrace but put some restraints on our inner nature by having ourselves tied to the mast while leaving
our ears unplugged. We must indulge ourselves sparingly and in moderation, but indulge we will and must. We
need to get smarter, but it will not likely be through evolution of our basic genes, it will be through
reengineering our technology, our social structures and networks, and our mental models and paradigms, on
local and global scales. How much smarter is an open question.
Question 3: Should we be smart enough to act dumb in certain ways in order to survive?
What is suggested by this question is not that we give up our intelligence, but rather that we look at what it
actually is and how we wield it. There are various definitions offered for intelligence. Robert Sternberg’s view
of intelligence (Sternberg, 1996a), specifically what he terms “successful intelligence,” seems the most relevant
and useful, and, quite frankly, the most consistent in characterizing human mental savvy and skill for surviving
and flourishing in a given environment. The three ingredients that make up successful intelligence are 1)
analytical, 2) creative, and 3) practical. Concisely paraphrased from Sternberg, with some augmentation, the
analytic component of intelligence allows us to discover and understand a problem as a whole from its
interactive parts, and to find good solutions; the creative component allows us to find good problems; and the
practical component allows us to make solutions work. All three components work in concert to form total
intelligence. Sternberg’s theory of intelligence pertains to the individual, and any given individual has varying
proportions of the three components. There are individuals who are strong in one component and relatively
weak in the other two. Some are strong in two and weak in the third. Far fewer individuals are strong in all
three. Success, then, usually requires that we team with others that compensate for our weaknesses. But
sometimes we find that we have to work alone as individuals in making decisions or solving problems.
Although Sternberg’s model of intelligence was developed for explaining intelligence in the individual, we can
extend its meaning and utility to social groups or even our species as a whole. Psychologists talk of the
transactive memory of groups, and it is not a great leap to speak of transactive intelligence. We argue that
Sternberg’s triarchic model of intelligence lends itself to a collective intelligence. Thus, as a species we have all
three components of intelligence. As already stated in this paper, however, our species-level intelligence, in
and of itself, may not be sufficient to ensure our survival. Behavior encoded in our DNA that has now become
maladaptive in our evolutionary present seems capable of overwhelming our intelligence in a race for survival.
But, perhaps there are ways to be successfully “dumb” with our intelligence and behavior.
How can we be successfully “dumb” to good purposes? For one, we can own up to the fact that our
fundamentally superstitious nature, our limitations in comprehending large and small scales in space and time,
and our flaws in understanding probabilities often lead us to shortsightedness and wrong decisions. The ideas
of Gigerenzer et al. (1999), Gigerenzer (2002), and Taleb (2001) give us insights, guidance, and thinking tools
in dealing with these shortcomings. Sternberg (1996b) also points out that one can know either too much or too
little in solving a problem. So, while we must guard against our superstition, we should not be overly
analytical and drive ourselves into “analysis paralysis” or “over fit” the data and information around us in
assessing risks and making our decisions. There are times when ignorance is bliss. We also should not put our
trust entirely in experts and those overly specialized. There is a collective wisdom (and sometimes foolishness)
in groups of people in society and we should have more people trained as generalists (Naess, 1993; Wilson,
1999).
Another way to be successfully “dumb” is to look at “wild” nature from which we sprang as a source of ideas
in how to do things. For example, Seeley et al. (2006) suggest that group decision-making in humans can
possibly benefit from the group decision processes in honeybees. Vital points in honey bee success as a group
include: 1) an open competition of ideas, 2) promotion of diversity of knowledge and independence of
opinions, and 3) aggregating opinions in a manner that exploits breath of knowledge within a group, but within
a reasonable time constraint (a time to decision that is neither too long or short). Seeley and colleagues present
evidence that this structure leads to group wisdom rather than group folly. Groupthink, described by Janis

(1972), is an example of how group folly can occur in humans. As we learn more about “swarm intelligence”
and complex adaptive systems (CAS) based on models in wild nature, we can apply this knowledge
successfully to our human enterprises.
Yet another way to act “dumb” is to embrace Wilson’s (2000) explanation of why we should honor nature’s
whole-systems expertise and wisdom over our own when it comes to the complexity of ecosystems. In doing
so, we certainly can continue to engage in our human activities and in creating our built environment, but we
should let wild nature do its own thing in which we learn to harmonize better with nature and accept our role
in it. Our built environment indeed has validity. It is a rich, vital source and reflection of who we are as a
species. It cannot be denied and it will continue to evolve. Tsui (2000) provides one perspective in how we can
engage in more purposeful architecture in a built environment that blends and works with nature’s principles.
But regardless of how much knowledge and capability we gather, we could never be able to successfully take
on the tasks required to build and maintain ecosystems. Only wild nature is capable of that. To quote E.O.
Wilson:
Each species occupies a precise niche, demanding a certain place, an exact microclimate, particular
nutrients and temperature and humidity cycles with specific timing to trigger phases of the life cycle.
Many, perhaps most, of the species are locked in symbiosis with other species; they cannot survive and
reproduce unless arrayed with their partners in the correct, idiosyncratic configurations.
Even if the biologists pulled off the taxonomic equivalent of the Manhattan Project, sorting and
preserving cultures of all species, they could not put the community back together again. It would be like
unscrambling an egg with a pair of spoons. The biology of the microorganisms needed to reanimate the
soil would be mostly unknown. The pollinators of most of the flowers and the correct timing of their
appearance could only be guessed. The “assembly rules,” the sequence in which species must be
allowed to colonize in order to coexist indefinitely, would remain in the realm of theory.
But all of this does not suggest that we give up the mind’s quests and flights of fancy into art and science.
Again, we have to honor our own nature, as well. It simply means that we have to understand the limits of our
intelligence, 16 our place in nature, and our responsibility to it.

Global Groupware and Successful Intelligence
The Proposed Global Groupware and Its Visual Framework
In our “global groupware”, we incorporate such mechanisms as “cognitive templates,” 17 using a WYSIWIS
(whiz-ee-whiz: what you see is what I see) 18 visual framework, to accommodate our highly visual nature and
to engender more cohesive shared mental models at the community, national, and global levels in our quest to
harmonize better with wild nature and survive. We tentatively call our groupware EarthVisionware. A form of
GIS (geographical information system), coupled to the Internet, is conceptualized for the global groupware.
We must be mindful, however, that demons lurk in the shadows of our goals of providing essential information
to the world community: information saboteurs, pirates, and hoarders. One example is transnational
corporations that, in the name of free trade, exploit workforces and the environment in countries all over the
globe and maintain their power by controlling, concealing, and distorting information. 19 We must find a way to
defeat such information terrorists. Thus, we propose to incorporate a watchdog function in our GIS-based
global groupware application. 20
The GIS-based groupware, still at the conceptual stage, will be comprehensive and vast in its structure and will
be designed to allow access to all global citizens, not just the technologically elite. Its purposes will be to enable
a broad-based visual context to events and activities on Earth; to bring awareness of the state of social,
geopolitical, economic, and ecological environments on multiple levels; to formulate templates for visualizing
and comprehending complex physical, biological, and social systems; to provide valuable data and knowledge
for analysis; to compensate for deficits inherent in human perceptions with respect to time and spatial scales
(thus it also will include insightful time-lapse information of the past and multiple future scenarios); to help
with limitations due to “bounded rationality” in assessing risks and making decisions; to orchestrate team and
group actions; and to provide a roadmap for “successful intelligence” to achieve a sustainable future within
nature.
Our Visual and Social Natures
We are a visual species, so we do best with what we can see, and on spatial scales that are within our range of
eyesight and perceptual acuity. In our ancestral times, we drew pictures on cave walls, told graphic narratives,
and performed group rituals to communicate between ourselves and create meaning and understanding. We
preferred to live on savannas with their open views for surveillance that afforded us our deepest sense of
security and success in survival. We also were social and worked in teams, as we do today, not that we didn’t
and don’t engage in solitary activities, as well. But our triumph as a species hinged, and continues to hinge, on
our social, group coherence. In our team endeavors, it is best when we are collocated (i.e., in proximity of each

other). Hunting squads that ventured forth in “teams” of 5-6 in our hunter-gatherer days remained in close
contact, operating visually and with calls and whistles when the view between team members was obstructed
by foliage or terrain.
There is another very crucial side to our visual nature that was manifested most deeply when our technology
catapulted us into space. It has profound implications. Virtually every astronaut who has returned from space
has spoken of experiencing an epiphany sparked by the view of Earth while orbiting around it. A quote from
Edgar Mitchell, former American astronaut, summarizes the experience: “Each man comes back with a feeling
that he is no longer an American citizen -- he is a planetary citizen.” Russell (“Rusty”) Schweickart, another
former American astronaut, says it more expansively, in an effusive, palpably emotional tone, full of awe and
deep appreciation: 21
You realize that on that small spot, that little blue and white thing, is everything that means anything to you –
all of history and music and poetry and art and death and birth and love, tears, joy, games, all of it on that little
spot out there … You recognize that you are a piece of this total life … And when you come back there is a
difference in that relationship between you and that planet and you and all those other forms of life on that
planet, because you’ve had that kind of experience.
It can be certain that throughout history epiphanies have occurred while looking down from mountaintops or
other high perches, in which the view is massively expansive in comparison to the scale of the human
experiencing it. But it seems that the view from space is so overwhelming and total as to crystallize a greater
experience than is possible from anywhere on Earth. Our visual nature enables such grand vistas to overpower
our minds. Our imaginations go wild, our senses are overloaded, and our wiring is transformed forever in rather
short order. The Whole Earth Catalog , which was created by Stewart Brand and colleagues, was inspired by
the epiphanies of our astronauts. It is no longer published, but became the inspiration for Web search engines.
(Go to: http://en.wikipedia.org/wiki/Whole_Earth_Catalog)
An important aspect of the proposed, visually oriented groupware is to provide images of Earth on multiple
scales that can inspire the same sort of epiphany experienced by those who have traveled into space. It is
understood, however, that epiphany is but the first step to action that can lead to sustainability on Earth.
Modern Day Teams and Groupware
Modern day teams can operate in “virtual” collocation through communication technology and software. But
in many cases, absolute, physical collocation is the best bet for achievement because it retains visual connection
and an essential real-time context. Think of airline flight crews and surgical teams. As the technology gets
better, though, surgeries will be done with incredible precision and efficiency, despite great distances between
key team members. Groupware, the term for software that connects members of “virtual” teams, keeps
improving, and with advancements in such features as WYSIWIS (what you see is what I see), the ability to
create a highly faithful, shared mental model through graphic and pictorial means is imminent. We have already
experienced success with groupware in international business teams, in which geographically dispersed
members with unique individual skills are not in the same physical space. This is done synchronously and
asynchronously, as the case may require, and with various levels of visual connection. Likewise, in dealing
with events that by their very nature are of wide geographical scope beyond human visual and audio range,
and which require high synchronization among widely dispersed team members, such as in disaster response
or air traffic control scenarios, groupware has been indispensable. The advent of highly advanced WYSIWIS
technologies is enabling virtual teams to work at the highest levels of effectiveness. A next step will be the
ability of teams of various scales, from local to global, to monitor and care for ecosystems, natural resources,
and industrial processes in a whole-systems context.
What is GIS? And Why GIS for Global Groupware?

A Geographic Information System (GIS) is a computerized information system designed to gather, manage,
analyze, and display multiple categories of geographically referenced information. The crucial element in GIS
is in the display, or visualization, of information. This could mean satellite photographs, aerial
photogrammetrics obtained by aircraft, streaming video, or annotated graphical representations of such things
as ecosystems, air quality, water resources, agricultural products, and so forth. Also included are database
management, statistical analysis, the ability to archive and display time-lapse data, and many other functions
that amplify and clarify the meaning of information. Geographic information is a rather broad concept that
encompasses virtually everything in the entire world of any spatial extent beyond an immediate neighborhood
as defined by the scale of a human individual. It would seem certain that GIS would eventually find its way
into dealing with the “geography” of the solar system and even the universe. The original intent of GIS
applications has been vastly expanded to a remarkable encyclopedic extent. A non-exhaustive list of examples
include modern cartography, ecological studies, emergency medical services, urban and regional planning,
epidemiology, economic geography, forestry, wildlife management, fire fighting, natural resource management,
cultural geography, and remote sensing (including satellite remote sensing).

There are some current web-based GIS applications that can be used by the average, computer literate person,
but most GIS today is geared for highly specialized use by people in distinct disciplines in which they receive
intensive training to deal with the GIS technology.
GIS is an excellent technology to start with in developing a global groupware application. The key will be to
turn it into a groupware application with a strong WYSWIS framework to engender awareness and to
orchestrate and synchronize actions on the team, group, and institutional levels globally. Its basic concept can
be extended and adapted to be more all encompassing and unifying of multiple disciplines; it can be structured
to require less specialized use and training; and it can be modified to include various forms of watchdog
functions. It will be web-based for general access and utility. Users can zoom in and out to view Earth and its
various ecological and social systems on all scales. Its users will range from communities to nations to global
organizations. Clearly, though, there will be people in our own poverty-stricken areas and in villages in 3rd
World nations who would not be able to access the global groupware. For those folks, access would have to be
through envoys or agents. In time, we can manage to engage all of Earth’s citizens.
Lessons from Collapse and The Clock of the Long Now and the Role of Global Groupware (EarthVisionware)

In Collapse, Jared Diamond (2005) imparts insights into the various ways that numerous ancient societies
experienced demise by their own hand and lack of vigilance. Increasingly, these insights apply in modern times
to the global scale. His analysis validates the conceptual basis of a global groupware (EarthVisionware) and
provides guidance to its features and scope. Here are some main points:
Societies that lacked archived historical data and information on droughts, signs of environmental
degradation, etc., particularly illiterate societies, had a built-in impediment against corrective action to
preclude collapse. For example, the Anasazis in the second drought of that society were too young to
know of the first drought and its devastating consequences. Not enough historic environmental
information is archived throughout the globe in modern times and EarthVisionware can serve as a
repository of such vital data.
Tragically, even when we know about negative events, we soon forget. A few years after the 1973 oil
embargo, we were back to gas-guzzling cars. The severe droughts in the 1950s in Tucson had only a
temporary effect on water conservation until water-hogging golf courses were again
built. EarthVisonware’s data banks and annotated visuals can help to prevent our short-term memories
from leading us down the wrong path.
The Vikings applied a false analogy between their soil-rich homeland and the weak soil base of
Greenland, and consequently did not handle the soil resource correctly. The lesson is that similar
mistakes can be made in current and future times. EarthVisionware would house the knowledge in its
databases to deal properly with resources at any global location.
Managers at a distance cannot truly understand local circumstances and activities. This occurred in
ancient times and goes on today. On-the-spot managers aware of and in visual contact with their
environment can manage it well. This speaks to the utility of the WYSIWIS framework
in EarthVisionware that provides a solid representation of events and conditions and glues together
teams and managers, even if large distances separate them.
Slow trends of decline are not noticed, such as with the Easter Islanders, Mayans, Mesopotamians, and
other ancient societies. Such lack of awareness is a modern malady as well. EarthVisionware can
correct this deficit with a “time-lapse” data feature. Likewise, time-lapse can warn of “creeping
normalcy,” in which members of a society think conditions are normal when they are not because of the
slow, imperceptible change of the environment around them.
Diamond argues that even when societies are aware of environmental decline they don’t always act, for
a variety of reasons, not just one. The vigilance of all the world’s citizens through EarthVisionware can
lead to outsiders warning those in danger and urging and assisting them in their corrective measures. We
are all in this together and the demise of one geographical area can potentially affect neighboring regions
or even the entire globe. The notion of a cohesive “Earth Team” resonates here, but not at the expense of
local cultures and enterprises.
Exploitation of “good” guys by “bad” guys (e.g., individuals and transnational companies that are
“selfish”) can lead to eventual collapse. “Bad” guys may even know they are acting immorally, but there
is no law to curb their exploitative behaviors, hence the utility of EarthVisionware’s watchdog and
vigilance features.
Societies may fail to respond to obvious decline because they are overwhelmed or lack ecological
knowledge. This applied primarily to the past, but we now have that knowledge and can embed it in
the EarthVisionware database.
Diamond also speaks of how distorted “groupthink” in societies can lead to decline, if not collapse.
Again, EarthVisionware, which connects all global citizens, provides checks and balances on
potentially bad decisions and actions at local levels.
The Clock of the Long Now by Stewart Brand (1999) unveils a profound and enticing idea, based on a slow
clock and comprehensive archival library (i.e., containing scientific studies, a record of policy decisions and
long-term consequences, and a record of social responsibility). The Clock will be an actual full-scale device in

a specific geographical location for all to visit directly or to access through the Internet. It will evolve over time
as knowledge on how to improve it grows. Brian Eno proposed the “long now” measured in centuries. Other
team members added their own skills, designs, and insights. The purpose of the Clock is to provide, through
myth and archived information, the “long view” in order to remedy the shortsightedness of humans. Through
archived knowledge on the environment, the intent is to prevent humanity from blunders that lead to
obsolescence and to embody deep time for humanity in a manner analogous to the epiphany sparked by the
view from space. The Clock and Library will be connected to the Internet to provide publications and offered
services.
The purpose of EarthVisionware is parallel to that of The Clock of the Long Now, but the two can be viewed
as complementary, not in opposition. Perhaps EarthVisionware would be joined with the Clock/Library to
augment its utility in an operational sense. Certainly, the ideas set forth in Brand’s book can help catalyze the
design and use of EarthVisionware, in terms of archived data and how to deal with time.
Here are some of the informative ideas to be found in The Clock of the Long Now:
The Greeks distinguished two kinds of time, kairos (opportunity, cleverness, immediate) and chronos
(ongoing time, the time of wisdom). We would do well as a species to look deeper at our “sense of
time.” EarthVisionware can augment the Clock in creating a deeper sense of time.
There is the short “now” of youth and the longer “now” of elders. It is interesting that in his book The
Sibling Society, Robert Bly (1996) describes America’s current society as a citizenry of adolescents
incapable of responsibility to its children or respect and caring for its elders. It would seem that many
adults in our ranks may be caught in the short “now” of youth, putting society in an imbalanced state.
The existence of a hierarchy of fast to slow time elements in a system makes it resilient and able to
absorb shocks. In our civilization the time frames from shortest to longest are: 1) fashion/art,
2)commerce, 4) infrastructure, 4) governance, 5) culture, and 6) nature). Similarly, the time scale of the
individual is in years, the family in decades, the nation in centuries, the culture in millennia, species in
10s of millennia, and the Earth in eons. The time hierarchy, while crucial to system stability, also creates
divided loyalties within it. For example, the accounting system of commerce does not understand the
investment in infrastructure, so governance and culture must lead the vision and garner the capital.
Events are so fast in our current society that we are too burned out from dealing with our rapid present
to imagine a future.
The future is impossible to predict. Therefore it is imperative to do imaginative scenario planning, as
also indicated by Taleb (2001), to compensate for an uncertain, unknowable future. Scenario planning
leads to a longer sense of time and practical awareness, and thus a greater social responsibility on the part
of national or transnational corporations. EarthVisionware could certainly be utilized to do scenario
planning as regards the environment, but its watchdog function is likely to be as important as, or more
important than, strict scenario planning.

Conclusions
If we can judge from the demise of the Rapa Nui (Easter Islanders), Mayans, and Mesopotamians, to name a
few societies that collapsed essentially by their own hand, and if we look at the current global degradation of
our ecosystems, we humans are not smart enough as a species to survive. The crux of the matter is that our
intelligence on its own is not sufficient to compensate for the maladaptive, destructive behaviors encoded in
our genes that once served us but now undermine our ability to survive. But with our social constructs and
technology, we can circumnavigate our limitations, monitor our bad behaviors, and set ourselves on a survival
path. The key lies in making available the right kind of information in the right form, within a pictorial/
graphical framework consistent with our highly visual nature, to provide all of us with a shared awareness of
things both local and global, to catalyze and enable our decisions, to show us productive paths, and to guard us
against exploitative elements in our ranks. The GIS-WYSIWIS global groupware proposed in this paper
(tentatively called EarthVisionware), but yet to be developed, may well give us the information and
knowledge we need, guide us from epiphany to action, serve to orchestrate our activities, and, along with other
initiatives afoot, help us in our quest for sustainability and survival.

Notes
Smart and dumb, and superior and lesser (inferior) are used intentionally as provocative terms here. It can be
argued that while we humans may be a superior species in some senses, we certainly are not in other senses.
Level of intelligence, or smartness, is one criterion, but even the notion of intelligence is relative and tied to an
“environment”, as explained by Sternberg (1996a) in his definition of, and treatise on, “successful” intelligence
in the individual. We explore Sternberg’s ideas to a level within the scope of this paper, taking a broader
perspective to include group, or species, intelligence.
1

Wilson (2000), for example, coins the “juggernaut theory” of human nature in which genetic coding of
behaviors that served us well in earlier evolutionary times now impede our global awareness, responsibility,
and action in the face of modern, deteriorating ecological conditions, to the extent that it may become too late
for corrective measures at a critical, as yet unknown, point in time.
2

Clayton and Radcliffe (1996), among other thinkers, refer to the necessary roles of both selfishness and
altruism, and elucidate these roles separately and in a systems context, seeking a proper balance between them.
This argument applies at the group level, too, as with organizations, corporations, and institutions. Greed and
selfishness are not “bad” in and of themselves; in fact they serve a useful purpose for survival, except when
out of balance with such behaviors as philanthropy, kindness, and altruism. One can argue that what was the
proper balance for survival of the human species in earlier evolutionary times is different from what would be
required in today’s circumstances.
3

Salk (1983) explains how we humans have reached a point in our evolutionary path in which we need to
become co-creators with nature of our evolutionary future if we are to survive. Again, we are part of nature, but
a distinction is made between “wild” nature and humans for purposes of discussion. Salk speaks of “survival of
the wisest”, going beyond the Darwinian notion of survival of the fittest. Broswimmer (2002) states that
culture, particularly by virtue of language, was always a stronger determinate of human success over nonhuman primates than biological evolution per se. Other thinkers, such as Ken Wilbur (2000), talk about
“memes”, the cultural counterpart of biological genes. It is argued that “memes” potentially can override any
negative, destructive behavior encoded in our genes. However, it is also clear that certain “memes” throughout
human cultural history have been of a counterproductive sort.
4

Meadows et al. (1972, 1992) paint scenarios that suggest critical time lines in which humanity must act to
counteract the currently declining global environment, lest we collapse as a species. Both Wilson (2000) and
the Meadows and colleagues suggest that a positive outcome is certainly possible if humans rally their
awareness and pursue certain corrective interventions, sooner rather than later. At the heart of Wilson’s thesis is
that we need to acknowledge nature’s wisdom with ecological systems and to honor our own limitations in
wisdom in pursuing our technological enterprises. For convenience, a distinction is made here between
humans and nature, despite the fact that humans are truly part of nature.
5

Too many authors to mention take the stance of humans as “bad” and separate from nature, in contrast to
nature as whole and “good”, and it would be unfair to single out and cite only a few such authors. On a related
note, the interested reader may already know about or chose to research scholarly works on Manichean
dualism, which in modern times often manifests as simplistic “black and white” thinking.
6

7

Naess (1993) through his introduction of the concept of “deep ecology” creates a helpful bridge between
humans and all other species in nature. He does not denigrate humans in favor of nature, seeing humans as part
of nature’s fabric; he recognizes that humans should tend toward being generalists (or generalist-specialists),
making them more whole, rather than overly specialized and fragmented; he seeks to legitimize human activity
by redefining rather than denying technological and social progress; he embraces science and mysticism and
wonder; and he seeks life quality in humans instead of sheer materialism.
Events and processes too large, too small, too slow, or too fast escaped our ancestors’ immediate senses and
comprehension. As a consequence, they created and embraced myths and rituals, which provided cohesion and
guiding knowledge to their lives. Wilson (2002) informs us that we tend to think only one or two generations
ahead. Some modern indigenous cultures have a perspective of seven generations beyond their own immediate
lives. Our current technology lets us see and understand time and spatial scales much larger, smaller, slower,
and faster than ourselves, which allows us to understand Earth’s processes and systems better. The technology
keeps improving, but we remain limited in our perceptions and have a tendency to revert to our ancestral
tendencies of superstitious belief and behavior.
8

Simon (1956) introduced the concept of “bounded rationality” in which he describes the reality that in making
decisions humans have limited brainpower, limited data, and limited time. This notion contrasts with the
philosophers of old that assumed infinite brainpower, all the data, and unlimited time in deciphering a problem
and finding a solution, or processing a decision. Taleb (2001) explains our superstitious nature and our
inherent inability as a species to comprehend probabilities, and shows illuminating examples of how we are
fooled by randomness in our daily lives. Prospect Theory, developed by Daniel Kahneman and Amos Tversky
and winning the Nobel Prize in Economics in 2002 for Kahneman (Tversky died several years prior),
describes flaws in human decision making under uncertainty, and provides methods for improved decisions.
Similarly, in the face of bounded rationality, Gigerenzer et al. (1999) and Gigerenzer (2002) explore an
ecological rationality model, with simple heuristics, to yield better decisions under uncertainty. Prospect Theory
and simple heuristics open a portal to powerful new ways to circumnavigate human superstition and bounded
rationality.
9

This is known as the dissipation effect, as described by White (1998), and relates to naïve ecology, that is,
ordinary people’s understanding of causal processes in nature. Through education and technological tools,
however, limitations in understanding causal links and processes by humans can be ameliorated. Such a tool is
proposed in this paper.
10

Diamond (2005) and Broswimmer (2002) elucidate the collapse and extinction of human societies and of
non-human species. There is a “natural” process by which species go extinct, but it is measured in very long
11

time frames. Many human societies such as the Rapa Nui (Easter Islanders), Mayans, Mesopotamians, and
Anasazi collapsed in rather short order because of ecological damage perpetrated primarily at the hands of the
people themselves in those societies. More often than not, the ruling elite contributed to the collapse by not
responding to the signs of demise. In some cases, demise is slow enough that human’s do not perceive the
effects of the ecological damage they wreak until conditions are truly disastrous. The historical record reveals
that in circumstances where the elite can isolate themselves from the immediate consequences of their
behavior, there is little or no corrective action until it is too late, even when the oncoming demise is observed.
Thus, the selfish, exploitative behaviors of humans, particularly of the social elite, are often a root cause of a
society’s collapse. (The ruling elite can take the form of corporations in modern times.). Intelligence seems
insufficient to modify these destructive traits. Diamond suggests, though, that we moderns with our knowledge
of history of past collapses and our enabling surveillance technology, perhaps can elevate ourselves out of the
trends of the ancient past.
The global groupware proposed in this paper has resemblance to the concept of the Digital Earth introduced
by Al Gore in 1998, but was independently conceived. Various similarities and differences between the two
concepts will emerge more fully over time. One distinction is that EarthVisionware is conceived as a
groupware platform in that it focuses on group communication and cohesion and allows team members to be
aware of each other, either synchronously or asynchronously. The fourth Digital Earth symposium, the first
with a specific focus on sustainability, will be held in August of this year in Auckland, New Zealand. (http://
www.digitalearth06.org.nz). The following year, the fifth Digital Earth symposium will be held in San
Francisco. (http://www.isde5.org).
12

Laszlo (1994) elaborates on the historical progression and critical importance of “informatization” in life and
society, from primitive ancient times to computerized modern times to an even more daunting technological
future, but emphasizes that it must be relevant and factual. A quote from Laszlo hits the mark squarely:
“Creating worldwide access to relevant information is a sound recipe for updating today’s cultures and
overcoming the dinosaur syndrome. It is the best way to enhance the responsiveness of peoples and societies,
so that they can gain control of their destiny.” (Note: the dinosaur syndrome is the condition in which societies
that do not adapt to a changing environment become obsolete, extinguishing themselves.) On another front,
Wilson (1998) provides us a warning: “We are drowning in information and starving for wisdom.” The
solution in Wilson’s mind is synthesis, so he suggests that the world will belong to the synthesizer of
information. Thus, we need to be mindful of this fact and incorporate “smart agency” with the information we
dispense. Evan Vlachos (2006) states that the proper progression is from information to knowledge to wisdom.
13

A complex adaptive system (CAS) is a nonlinear system of interacting parts that leads to complex behavior
that is difficult to predict. A brief list of examples of CAS includes ant or termite colonies, cells, social
networks, human or animal nervous systems, and human economies. A study of CAS principles has profound
utility because so many phenomena on Earth are best described from a CAS framework. The diligent reader
can discover more about CAS at http://en.wikipedia.org/wiki/Complex_system.
14

Flip Wilson, American comedian and influential cultural figure in the 1970s, spoke through various
characters he created, using a whole series of provocative expressions to satirize human behavior and
institutions. He had a unique way of making us look at ourselves and see both the folly and the beauty of our
behavior. “The devil made me do it!” is one of his well-known utterances spoken through the voice of his
character, Geraldine.
15

Socrates noted 2500 years ago that the beginning of wisdom is to acknowledge that we don’t know as much
as we think we do. This piece of wisdom remains true in these modern times of technological arrogance.
16

Cognitive psychology is revealing a deeper understanding of how the mind works, with many practical
applications that can improve the way we engage in activities and relate to the world around us. Theories on
“chunking” and cognitive templates that apply to individuals and groups, with their transactive memory,
comprise one example. Exemplar theory and prototype theory, are other examples. The idea is that
understanding how the mind perceives, learns, stores, and accesses information in memory can yield powerful
tools to augment human performance as individuals and teams. Particular advantage is in providing graphical or
visual contexts for people. An explanation of “chunking” can be found in Gobet et al. (2001) and Gobet
(2005). Cognitive templates are described in Gobet and Simon (1996) and Gobet (1997). Prototype and
exemplar theories are found, for example, in Zaki et al. (2003). The power of these ideas in groups is
elucidated in Hayne and Smith (2005).
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WYSIWIS (What You See Is What I See), an increasingly common term in groupware applications, means
that members of a virtual team or group all see the same thing and coordinate well at all times. The idea is that
on all levels from local communities to the global village we are all team members who can interface and
function well through an appropriate form of global groupware. WYSIWIS is derivative of the well-known
term WYSIWYG (What You See Is What You Get) that is employed in commercial technology products, such
as in word processing devices and computer-aided design and drafting tools. Specifically, what you see on the
computer screen is what you get in printout of documents created through high quality computer software. Flip

Wilson, American comedian and cultural icon, is credited for inspiring the term WYSIWYG, based on his
character, Geraldine, who would exclaim about herself that “What you see is what you get!” in response to
other characters with whom she was interacting.
(Go to http://en.wikipedia.org/wiki/Flip_Wilson)
Ross (2006) provides a deep exposé of the selfish, exploitative acts of many transnational corporations that
undermine the economic welfare and security of workers in all nations, not only in the United States. That is,
the United States is not the only country victimized by the specter of manipulative job outsourcing and related
tactics by unscrupulous corporations. This is an example of how the sort of selfish, shortsighted behavior that
is encoded in our genes can manifest in our organizations. Specifically, it is the devious, self-serving manner in
which many transnational corporations operate that is at issue. Again, corporations can do beneficial things and
create wealth, but if only a select few individuals benefit at the expense of the rest of the work force, the
system is out of balance.
19

A watchdog function in our global groupware can be powerfully effective in stopping exploitative and
injurious actions by governments, corporations, institutions, and various organization or groups, in general.
Many of us remember the famous “tankman” of Tiananmen Square in 1989, a 19-year-old male student who
stood in defiance before a row of military tanks. Western journalists filmed the event from 400 yards away
from an upper floor in a nearby hotel and published the video to the world. It has been argued that the Chinese
government did not harm the student, realizing that the entire world would have responded with outrage. Such
is the power of watchdog information. However, the sad fact is that most young students in China today do not
know about Tiananmen Square and “tankman.” The Chinese government continues to practice strict
censorship of information with its citizens.
20
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Both quotes are from the book The Awakening Earth by Russell (1982).
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Abstract
In the 1990's, California's paralyzing conflict over the San Francisco Bay-Delta led to the
creation of the CALFED process, a collaborative effort involving 25 state and federal
agencies and dozens of major stakeholders that evolved to adaptively manage this
massive water system. Unlike traditional governance institutions based on hierarchical
command and control structures, CALFED is characterized by networks of stakeholders
and agency officials who have worked together in a largely self-organizing way. This
process has led to adaptation of system operations and created innovative practices such
as the Environmental Water Account, which is a complex water banking system designed
to deal in a real time way with environmental needs. CALFED has had significant
success in improving water and ecosystem management practices. The story of CALFED
reflects emergent practices of governance and illustrates the challenges that arise as
collaborative self-organizing governance coexists with traditional forms. The science of
complex adaptive systems provides a rich source for understanding governance models
such as CALFED and their potential to improve public policy. This paper reports on
some of the results of over ten years of research carried out by scholars at the Institute of
Urban and Regional Development at the University of California Berkeley (wwwiurd.ced.berkeley.edu) and the Center for Collaborative Policy at California State
University Sacramento (www.csus.edu/ccp).
Keywords: adaptive management, collaborative governance, resource management,
sustainable development
The Challenge of Governance in the 21st Century
The problems facing policy governance in the 21st century seem to be overwhelming the
organizations society depends upon on to address them. Uncertainty and complexity,
fragmentation and diversity, interdependence, new dynamics for trust, and new spaces for
decision making all contribute to a changing context for policy governance. Almost 40
years ago J.D. Thompson, in his now classic book warned “Bluntly speaking, social
purposes in modern societies increasingly exceed the capacities of complex
organizations, and call instead for action by multi-organization complexes.” (Thompson
2003, 157) The field of public administration is beginning to catch up with his insights.
Kettl’s review of the field of public administration contends that, “The challenge facing
government administrators in the twenty-first century is that they can do their jobs by the
book and still not get the job done.” (Kettl 2002, 22-25) He argues that fundamental
1
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transformations are occurring in policy governance, but fields of practice and scholarship
have not integrated these. Freeman, an administrative law scholar, argues that traditional
governance reform does not respond to the most serious weaknesses of the present system
of policy governance because it is based on an adversarial administrative decisionmaking process driven by interest representation. To address natural resource issues
requires, in her view, collaborative governance, joint problem solving, broad
participation, sharing of regulatory responsibility across the public-private divide, and
flexible, engaged agencies (Freeman 1997).
A growing literature documents experiments in emergent forms of ecosystem governance
in, for example, the Everglades, Chesapeake Bay (Koehler 2001) and other large water
systems: New York-New Jersey Harbor (Mandanaro 2005); the Sacramento Region
(Connick 2006); the New York Bight (McCreary 1999); Queensland Australia
(Margerum 1999); Oregon (Margerum and Whitall 2004); and Florida (Scholz and Stiftel
2005). A companion literature analyzes and interprets such efforts (Wondolleck and
Yaffee 2000, Sabatier, et al. 2005, Fiorino 2004, Connick and Innes 2003). Those which
go beyond immediate conflict resolution to ongoing management are typically caught in
the challenges of traditional governance. In response they develop hybrid versions of
governance, trying to combine traditional norms and practices with the emergent ones.
The challenges of policy governance raises the question of whether the science of
complexity may offer some insights about the dynamics of emergent forms of governance
and provide guidance about how organization of policy governance based upon these
insights may be more effective than traditional policy governance. Certainly there is a
large and growing literature exploring the implications of complex adaptive systems
(CAS) thinking for organizations (Stacey 1996, Axelrod and Cohen 1999, Stacey 2001,
Allen 2001, McKelvey 2001, Cilliers 2001, Capra 2002, Bar-Yam 2004, Richardson
2005, Tsoukas 2005). Over 20 years ago the futurist Alvin Toffler seemingly anticipated
a CAS approach to business: “Instead of being routine and predictable, the corporate
environment has grown increasingly unstable, accelerative, and revolutionary…The
adaptive corporation, therefore, needs a new kind of leadership. It needs managers of
adaptation equipped with a whole set of new, nonlinear skills.” (Toffler 1984, 2) More
recently there is a significant literature focusing on case studies from business that offer
possible lessons from CAS. For example some of these look at product design, (ChivaGomez 2004), innovation (Rose-Anderssen et al. 2005), organizational development (van
Eijnatten and van Galen 2005), and business process and strategy (Allen et al 2005).
Studies of the rapidly evolving, complex, and unpredictable technology industry have
focused attention on the evolution of emergent modes of governance. Saxenian (Saxenian
1994), for example, found that the most successful high tech businesses work
cooperatively to jointly stay at the cutting edge of the industry. Another study found that
the most successful of six computer companies in adapting to continuous change, worked
with a combination of clear management responsibilities and defined project priorities,
while leaving other decisions up to the product design teams. They did not rely on formal
plans or reactive behavior, but rather on extensive communication across projects and a
wide variety of low-cost probes of the future (Brown and Eisenhardt 1998). Another
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study showed that success in the computer industry involved adaptive strategies like
experiments, testing, milestones, and multifunctional teams (Eisenhardt and Tabrizi
1995).
To date there have been few similar studies in public policy, although there are notable
exceptions to this assessment such as case studies on urban regeneration (Moobela 2005)
and health services (Kernick 2005). In our prior research on emerging collaborative
planning practices we have taken note of the potential importance of CAS for
understanding the dynamics of these practices. We have theorized about the central
aspects of collaborative planning: Diversity, interdependence, and interaction based upon
heuristics of authentic dialogue (Booher and Innes 2002). We found that traditional
approaches used to evaluate public programs did not make sense for evaluating
collaborative planning and suggested an evaluation framework based upon CAS (Innes
and Booher 1999a, Connick and Innes 2003). We also have suggested the potential
importance of CAS for collaborative metropolitan development planning (Innes and
Booher 1999c) and for the use of indicators for sustainable community development
(Innes and Booher 2000). This and other research has led us to sense a potentially
important convergence between the practices of collaborative planning we have been
studying and the research and theory on CAS and organizations (Innes and Booher
1999b).
This paper is meant to build on that potential convergence by looking at the case of a
unique water management process in California, the CALFED Bay-Delta program.
CALFED is composed of 25 federal and state agencies and 35 stakeholder organizations.
It began in 1994 as a self-organizing entity without any federal or state legislative
structure. Since then in a very untraditional and sometimes messy way it has
implemented numerous innovative actions to better manage water resources and had a
major effect on the historically conflictual culture of California water politics dramatized
in the classic film Chinatown. In this article we will delve into the example of CALFED
to inquire into how one might think about governance with the analogy of CAS and the
practices of collaborative policy in order to understand how a new and emergent form of
governance may be seen as an alternative to traditional policy governance.
In the next section we will summarize five of the key societal trends that public policy
scholars have identified as factors in the need to investigate new versions for policy
governance and we will relate them to the CALFED process. We will then summarize the
emergent practice of collaborative planning. We next will briefly describe the research
supporting this article and then provide a short overview of the context for the beginning
of CALFED in 1994. Next we will describe the structure and several of the innovative
governance practices that emerged in CALFED and relate them to CAS. Finally we will
speculate about the potential differences for working with governance from a CAS
perspective compared to working within traditional governance perspectives.

3

Complexity and Adaptive Policy Systems
Trends Challenging Governance in Contemporary Society
Scholars have identified five key trends challenging politics and policymaking in
contemporary society that are factors in the emergence of new processes of collaboration
(Hajer and Wagenaar 2003, Booher 2005). First, new “spaces” are being created for
governance. In traditional policy making the political “space” is based upon government
institutions in a hierarchy with clear roles and responsibilities. Local fits within regional,
regional fits within state, and state fits within national. Each of these levels of
government has their areas of authority and responsibility, both geographically and
substantively. But increasingly these traditional spaces for political decision-making are
being augmented by new spaces that include both collaborations among traditional
agencies and institutions outside traditional political institutions. For example many
complex policy problems, such as environmental protection and transportation, transcend
jurisdictional boundaries. Public agencies find they must collaborate with other public
agencies to find solutions to these shared problems in the context of shared power. As we
will see, the case of CALFED represented the creation of such a new space.
In a second trend, the complexity of contemporary society has created an increasing sense
of uncertainty. To some extent policymaking has always been constrained by uncertainty.
However, the failures of traditional government agencies have created a new awareness
among the public of the unintended, sometimes perverse consequences of large scale
planning and the limits to centralized hierarchical control by government agencies (Scott
1998). Not only is the public uneasy about this uncertainty, but also public officials are
more aware of the impact of this uncertainty on the public. Yet policy must be made
despite the lack of complete knowledge. In California water policy, uncertainty permeates
the decision making environment. CALFED emerged to a great extent because decision
makers had become dissatisfied with the ability of existing institutions to deal with this
uncertainty.
The third trend is a result of increasing diversity in society. Solving policy problems now
requires decision makers to deal with an array of publics with different languages, values,
perspectives, cognitive styles, and worldviews. The importance of difference increases
the problem of communication and decision-making among the public and for public
leaders seeking solutions for complex and controversial policy problems. The diversity of
California is well known and in the case of CALFED the diversity of views and values
around water have been a central obstacle to forging policy.
The fourth trend is increased awareness of interdependence among policy makers in
policymaking. While diversity poses challenges of communication and understanding,
interdependence creates the need to overcome these challenges. When publics and public
agencies recognize they cannot solve problems alone, because they share the same
resource or physical space or because they share the same social or environmental
problem, they recognize that a solution will depend on collaboration. If traditional
government agencies are unable to produce accepted solutions then other means must be
found to create the capacity to interact, share power, and find shared problem definitions
with paths to solutions. From before 1994, after stalemate and dialogue, the agencies and
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stakeholders in the CALFED process recognized their interdependence and viewed
CALFED as a vehicle to manage this interdependence.
Finally, the issue of the dynamics of trust has changed. Trust has always been a factor in
politics. For traditional government, trust and confidence by the public originates in the
legitimacy of agencies established by law. In the new context though, in which actors
must collaborate across institutional boundaries, they can no longer assume trust. If
problems can no longer be solved by traditional government practices and the public feels
the need to address them, then new practices must be invented. Creating the dynamics of
trust for these practices becomes a critical challenge. Policymaking is not simply about
finding solutions but also creating processes for collective action and problem solving
that generate trust among the actors. In California the long history of adversarial
relationships over water had resulted in mistrust among many agencies and many
stakeholders. For CALFED success depended on establishing and nurturing trust among
them and greater trust was one of the outcomes from their involvement.
Collaborative Planning Practice
Collaborative planning is a broad term encompassing many types of cooperative efforts
(Healey 1997, Innes and Booher 1999b, Booher 2005). This paper focuses on processes
in which individuals representing differing interests engage in long-term, face-to-face
dialogue, seeking agreement on strategy, plans, policies, or actions. The processes are
often ad hoc and self-organizing. They are sometimes established by government
agencies or legislative bodies to deal with what seem to be intractable problems, and
sometimes put together by private players frustrated by years or conflict and stalemate, or
by loss of a limited, common resource (Ostrom 1990). Processes range in size from a
handful of participants to hundreds organized into interlocking groups, each working on
different aspects of complex questions. Collaborative planning is summarized here at its
purest form as a process that is truly facilitated, as opposed to merely chaired. A
professional neutral facilitator or a chair acting as a neutral facilitator can help change
normal heuristics for interaction and achieve the ability to have a free-wheeling dialogue.
The processes use special meeting management techniques that ensure a civil
environment where all can express their interests and become informed, where
constructive dialogue can occur despite conflict, and where consensus is the goal
(Susskind et al. 1999). Such face-to-face communication allows the sincerity, legitimacy,
comprehensibility, and accuracy of statements to be tested, and the inclusion of opposing
stakeholders makes it highly likely that assumptions are questioned. We have equated this
communicative ideal to communicative rationality as articulated by the philosopher
Jurgen Habermas (1984) (Innes 1998). A process of joint fact finding is often used to
explore assumptions (McCreary 1999). Notably our research has shown that story
telling, role playing, and group intellectual Bricolage are more prevalent forms of
discussion and joint reasoning than trade offs and logical argumentation (Innes and
Booher 1999b). The techniques discourage the taking of positions, instead following the
interest-based model of bargaining (Fisher and Ury 1981).
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A number of conditions distinguish ideal collaborative planning from other forms of
cooperation:
1. Inclusion of a full range of stakeholders.
2. A task that is meaningful to the participants.
3. Participants who set their own ground rules for behavior, agenda setting, making
decisions, and many other topics.
4. A process that begins with mutual understanding of interests and avoids positional
bargaining.
5. A dialogue where all are heard and respected and equally able to participate.
6. A self-organizing process unconstrained by conveners in its time or content and
which permits the status quo and all assumptions to be questioned.
7. Information that is accessible and fully shared among participants.
8. An understanding that “consensus” is only reached when all interests have been
explored and every effort has been made to satisfy these concerns (Innes 2004).
The Research
The data for this article is based upon ten years of research on the CALFED process. It
included interviewing numerous participants, observing scores of meetings, and
reviewing hundreds of documents (Innes et al. 2006). When the research began we were
looking at the phenomenon of collaborative planning practice. It was only recently that
we began to see the potential importance of CAS thinking to help understand the
dynamics of CALFED and its importance as an emergent form of policy governance. As
we mined the data for new insights we embraced the views of many researchers in the
field of complexity and organizations that complex adaptive systems are not objective
realities that researchers can stand outside of and observe so that they can be modeled,
predicted, and in some way controlled (Stacey 2001, Cilliers 2005, Tsoukas 2005). We
agree with Stacey that “…we have to give up the notion that we can understand the
system by formulating hypotheses and then seeking to disconfirm them. Instead we have
to reformulate what we are doing as trying to make more sense of our own and others’
experience of organizational life” (Stacey 1996, 262). As we interpreted the data we
recognized that meaningful use of CAS in this case depended upon flexible application
and translation of complexity concepts (Uden 2005). Our purpose followed from Stacey’s
argument that “The purpose of the theory and research is then to undertake how
conditions might be established within which spontaneous self-organization might occur
to produce emergent outcomes” (1996, 264).
To inform our interpretation we used five features of CAS drawing on Stacey (2001),
Cilliers (2005), and Tsoukas (2005). We particularly found useful Stacey’s argument that
it is most productive to focus on the interactions and relationships rather than the
“system” as a whole when applying analogies from CAS. The five features we used are:
1. Agents: The system comprises large numbers of individual agents.
2. Interactions: The agents interact dynamically, exchanging information and
energy based upon heuristics that organize the interactions locally. Even if
specific agents only interact with a few others the effects propagate through the
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system. As a result the system has a memory that is not located at a specific place,
but is distributed throughout the system.
3. Nonlinearity: The interactions are nonlinear, iterative, recursive, and self
referential. There are many direct and non direct feedback loops.
4. System behavior: The system is open, the behavior of the system is determined
by the interactions, not the components. Hence the behavior of the system cannot
be predicted by examination of the components. Coherent and novel patterns of
order emerge.
5. Adaptation: With sufficient diversity the heuristics will evolve, the agents will
adapt to each other, and the system can reorganize its internal structure without
the intervention of an outside agent.
Water in California and the Origins of CALFED
In California water is perhaps the most deeply contested and most economically
important issue. With rain only six months of the year and most of the water stored in the
snowpack of the northern Sierra Nevada, a vast infrastructure of dams, channels, levees,
and pumping facilities is required to move water to the urban populations and the state’s
massive agricultural industry. At the center of this water system is the San Francisco BayDelta, which funnels Sierra water to more than 22 million people, through a maze of
marshes, islands and sloughs the size of Rhode Island. This ecosystem nurtures half of
the Pacific flyway and 80% of the state’s commercial fisheries. A thousand miles of
poorly built and aging levees protects the Bay-Delta and prevents flooding of the city of
Sacramento. The Bay-Delta and California’s major rivers are also home to endangered
species, including important anadromous fish. California’s “water wars,” which date back
more than a century, became even more contentious in the early 1990s after court
decisions which essentially required the release of more water into the Delta to protect
the environment. Figure 1 shows the basin for the San Francisco Bay-Delta.
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In a context with more claims on the water than can be met and periodic droughts further
limiting supply, state and federal agencies with conflicting mandates for supplying water
or protecting the environment could only work at cross purposes. Water suppliers’ usual
recourse of pressuring Congress or the state legislature was increasingly ineffective as
public support for new dams dwindled and their efforts to increase water supply were
stymied by environmental lawsuits. Economic growth was jeopardized by the limitations
on the supply of water while its unreliability threatened the state’s agriculture. The formal
governance system of pluralist pressure on legislatures, hierarchical public agencies with
narrow and conflicting mandates, and adversarial legalism through the courts offered no
opportunity for collective problem solving (Freeman 1997).
CALFED was possible because of the social, political and intellectual capital that
stakeholders and public agencies had accrued in the years before through a series of
collaborative processes and dialogues, including the San Francisco Estuary Project (Innes
and Connick 1999), a policy council set up by the governor, and years of dialogue among
the three major stakeholder groups. These dialogues created a favorable interest group
configuration (Rieke 1996), in which interests from the north and south, as well from
8
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agriculture and urban water purveyors and from environmental groups, had already
created coalitions as they had come to understand that they could not get their needs met
working on their own.
In the summer of 1994 federal and state officials, flanked by stakeholders, announced
joint state-federal Principles for Agreement to protect Bay-Delta natural resources and
provide reliable water supplies. One of the architects of this agreement said it “heralded
more water for the environment, less water but more certainty for agricultural and urban
users, and a return to state primacy in water-quality decisions” (Rieke 1996, 349). In
December the state and federal agencies signed a memorandum of understanding in
which they committed to jointly address: 1) substantive and procedural aspects of water
quality standard setting; 2) improved coordination of water supply operations with
endangered species protection and water quality standard compliance; and 3)
development of a long-term solution to fish and wildlife, water supply reliability, flood
control, and water quality problems in the Bay-Delta Estuary. This became known as the
Bay-Delta Accord, and it laid the foundation for CALFED.
The Structure of CALFED
CALFED operated within the shadow of the existing institutions, that is, within the
existing legal framework of environmental protection, water rights, and agency mandates,
but not as an agency with its own mandate, procedures or rules. It can be understood as a
shadow system at work amidst the traditional system (Stacey 1996). As Stacy has pointed
out this has a major implication for management: “…the tremendous importance of the
shadow system as the generator of the mess and disorder that are vital if a learning,
evolving system is not to be trapped on a local fitness peak” (Stacey 1996, 264).
CALFED did things for which there was no official authorization, in ways that were not
business as usual. Moreover the CALFED process deeply engaged stakeholders in teams
which actually did the work of designing programs and participated directly in water
management decisions. Agency heads participated, contributed resources, and even
adapted their agencies’ activities, but the CALFED process remained for eight years an
informal, self-organizing networked system.
Although there were 25 agencies and 35 stakeholder groups participating in the CALFED
process, all of these agencies and groups had numerous agents actually participating,
including agents working at local and regional levels. An accurate account of the total
number of agents is probably impossible because of the fluidity and open nature of the
system. However, there were at least hundreds of direct agents and probably thousands of
indirect agents. The structure was characterized by the “patching” hierarchy that
Kauffman (1995) has articulated. As Stacey has proposed, “patching reduces the number
of connections across the whole system and so tends to stabilize it enough to avoid the
destructiveness of highly unstable dynamics” (Stacey 2001, 177)
The CALFED process was led by a Policy Group made up of heads of state agencies and
high level officials from federal agencies. It was directly accountable to the governor and
the U.S. Secretary of the Interior. The group met regularly, presided over by an executive
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director. The meetings were hours long, closed to the public, and provided the
opportunity for agency directors to get to know one another and understand each other’s
perspectives, worries, and objectives. They built social and political capital among
themselves. They built intellectual capital in terms of shared understanding of water
management issues and constraints. A Management Team of agency deputy directors
turned Policy Group decisions into action.
The CALFED process provided for stakeholder and public involvement in the early years
through its Bay-Delta Advisory Council (BDAC), made up of nongovernmental
stakeholders drawn from agriculture, environmental justice, business, tribal, and other
interests. BDAC became a forum for stakeholders to air concerns. Agencies looked to
BDAC, in the words of one participant, as a group where they could “gauge the likely
zone of agreement” and “vet proposals [to] find out if you’re in the range of a deal.”
BDAC meetings in different parts of the state also served as a “moving road show” for
CALFED to present its ideas to the public, obtain information, and try to win support.
Subcommittees to BDAC did real work that became part of what CALFED did, and they
operated in an informal way, relying more on collaborative interactions. These groups
focused on a range of tasks including ecosystem restoration, assurances, finance, water
use efficiency, water transfers, drinking water, and watersheds. Subcommittee
composition depended on the topic, but each committee included a diverse set of
knowledgeable stakeholders, experts, and agency personnel.
The CALFED process involved a shifting set of ad hoc task groups, engaging over time
hundreds of players and typically building trust and joint learning as well as finding
creative solutions to issues or setting direction. These work groups offered forums for
ideas to be aired, developed, tested, and improved. The groups created many of the
processes and ideas that have carried forward till today. The CALFED structure is
roughly depicted in Figure 2.
Figure 2: The CALFED Structure
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Making Sense of the CALFED Experience
In this section we will look at the functioning of CALFED. In particular we will look at
how CALFED adapted to the existing formal governance requirements in order to pursue
a CAS based governance practice. In addition we will describe three of the innovative
practices that emerged. These include new norms and heuristics governing interactions
(what Stacey has characterized as “local rules”) (2001), developing and applying
distributed intelligence, and the Environmental Water Account. We will next describe a
few of the tangible outcomes so far and consider the continuing challenges.
Adaptations to Requirements of Traditional Governance
Since the CALFED process was a new space created in the shadow of the traditional
system, the agents participating in CALFED were faced with how to sustain such a new
practice within the limitations of traditional governmental requirements. As Stacy has
noted from the perspective of CAS “The key notion here is that of a space for creativity at
the operational level, which consists of a psychological state in the shadow system that
puts it in tension with the legitimate system” (Stacey 1996, 265). We identified two of the
most interesting adaptations the agents evolved. The first of these is a modified approach
to planning, and the second is the instrument they created to move to implementation: the
Record of Decision (ROD).
Critical to the degree of success that CALFED had was the fact that the agencies began
with an agreed-on framework for working together on an agreed-on set of issues. No one
had to pre-commit to anything. Moreover they did not set up detailed procedures. They
could develop their interactions in their own way, relying on trial and error. The
CALFED planning approach can be understood as emerging from a tension between the
need to comply with the procedural mandates for agency decision making and the desire
to have a long range planning process, using extensive stakeholder involvement, for an
extremely complex resource system.
To comply with procedural mandates Phase 1 of CALFED followed standard early steps
for linear planning: defining problems; identifying possible actions; and refining them
into alternatives for evaluation. This phase produced a mission statement, definition of
problem areas and program, identification of critical conflicts, definition of the
geographic solution area, articulation of a set of general objectives and solution
principles, and three alternatives. In collaborative interactions, however, defining issues
takes time and only occurs once agreement begins to emerge on solutions. Much happens
simultaneously as agents become aware of the complexities and uncertainties. They
needed a package of actions with linkages among them and assurances to all the agents
that their interests would be met. This could not be done in a linear way. Stepwise
decision making would not assure the balanced outcomes necessary to resolve conflicts
over the course of the program. Accordingly the CALFED process moved away from the
standard approach in Phase 2 as they jointly looked for a path they could all follow and
began taking agreed on actions.
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CALFED developed six solution principles in Phase 1 that did provide useful heuristics
for further discussion. These were criteria for choosing actions: Solutions should be
affordable, equitable, implementable, and durable and they should reduce conflict and not
redirect negative impacts. Establishing such principles early on exemplifies the notion of
interest based negotiation (Fisher, Ury, and Patton 1991).
In the second adaptation, the collaborative creation of the ROD moved the CALFED
process from a planning phase to an implementation one (CALFED Bay-Delta Program
2000). Although the agents used words like “plan” and “blueprint” for the ROD, it was
not really a plan or blueprint, but rather a marker of the agreements so far to guide the
process. But it had gaps in it and areas that remained unsettled. The idea of a plan was
not necessarily compatible with the ongoing collaboration. By contrast a
contemporaneous water management project, the Sacramento Area Water Forum, created
an agreement and at the same time set up a collaborative “successor effort” to address
the emergent challenges it would have in the implementation phase especially as
conditions and knowledge changed (Connick 2006).
In keeping with its shadow governance approach CALFED never sought legislative
adoption of a plan. State and federal law would however require an environmental impact
report before implementation of the ROD actions (though aspects of the ROD were
already underway as different partners modified their activities). The ROD came to be
embodied in a Programmatic Record of Decision2 which was approved by the quasijudicial State Water Resources Control Board and signed by the state Secretary of
Resources. This approach was novel. The term “record of decision” normally refers to the
findings of the decision making body about the proposed program and not to the program
itself. The use of the concept was an ad hoc adaptation of the EIR/EIS process. The ROD
did not have the force of law behind it, though it had an understanding among the players
that they would jointly implement it. This informality had its advantages in that none of
the agencies or stakeholders had to make formal commitments, which might have been
politically difficult. They could however follow the ROD in practice. Operating in the
shadow system was at the time in most agents’ interests.
Innovative CALFED Governance Practices
We identified three important innovations that emerged from the CALFED process. First
the agents created new norms and heuristics for governing their interactions, something
they came to call “the CALFED way.” Second the agents developed a system of
distributed intelligence that they used to operate the release of water in California. Third
the agents created a new method to provide for environmental use of water while
protecting the reliable use of water for agriculture and urban interests.
The CALFED Way
CALFED has transformed norms and heuristics for interactions of those involved in
California water management. CALFED staff, participants, and observers refer to “The
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CALFED way” as shorthand for the difference between the new way of doing
governance and the old. Staff identified seven elements of this contrast depicted in Table
1,3 to which we have
Table 1: Comparison of Governance Heuristics before CALFED and after
___________________________________________________________________
Before CALFED
After CALFED
________________________________
_________________________________
Gridlock and litigation driven process
Collaborative process
Project-by-project decisions

Comprehensive framework with linkages
and balancing requirements

Single agency, single purpose projects

Multiple purpose, interagency projects

Centralized decision making

Emphasis on local and regional solutions

Limited public involvement

Extensive
leadership

Internal agency science; no peer review

Independent science reviews

Limited
or
transparency

no

accountability

public

involvement

and

or Public governing body and planning and
tracking systems

Mechanistic decision-making based upon Flexible, adaptive management and
assumptions and mandates
learning
_______________________________________________________________________
added an eighth. The “CALFED way” means, first, that collaboration has largely replaced
gridlock and litigation as a form of governance. Secondly instead of each agency making
project decisions independently, the ROD is the framework into which all decisions must
fit. Participants understand that there must be balance and linkages among projects to
keep all stakeholders at the table. Most recognize as well that they need to support the
whole package and thus the whole system. The “CALFED way” also involves a shift
from single agencies pursuing single-purpose projects, to coordinated multiple-purpose
projects which meet several objectives. In the past, grants for projects were offered and
administered by separate agencies, each with its own requirements and timelines, but
CALFED developed an integrated grant-making process. Another major change is a shift
toward more local and regional initiative and problem solving to replace top-down,
centralized decisions. CALFED provided technical and fiscal support to regional efforts;
conducted statewide grant programs that required regional review; appointed regional
coordinators and teams; conducted regional workshops; and integrated regionally
developed goals and objectives into CALFED implementation.
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CALFED was more open and inclusive of public involvement than its member agencies
were, with its many stakeholder teams and open meetings. CALFED also made an effort
to improve the quality and accuracy of science used in decision making by establishing
its own independent science program. Before CALFED, scientific research for California
water policy was conducted solely by internal agency scientists or consultants to the
agency. No matter what agency sponsored the study, many regarded the data as
untrustworthy. CALFED was also predicated on transparency, opening up the workings
of various agencies to each other and to the public. Finally CALFED embraced adaptive
management and learning to address the uncertainty, rapid change, conflict and
complexity of California’s water system.4
Developing and Applying Distributed Intelligence
Small work groups played key roles in what became CALFED’s system of distributed
intelligence and adaptive policy making, as the members linked to agents across the state
and brought in up-to-date information from their direct knowledge about conditions and
political issues. It exemplified the notion of a networked water space (Medd and Marvin
2005). Four interlinked groups played a central role by collectively providing advice
about changes in operations5 of the water projects, advice which the Policy Group
typically followed. These groups were made up of stakeholders and agency staff from
around the state. The Operations group (Ops) coordinated operations of the water
projects; another evaluated water supply alternatives; a third looked at the effects of water
diversions on fisheries, and a fourth was a coordinating team made up of members of the
other groups. Members of the groups provided indicators about fish or water levels,
which they monitored in their areas. They met by conference call when conditions
required and worked together to analyze the implications of the data. They thus operated
on a real-time basis, reacting quickly to changing conditions. This is in stark contrast to
the traditional governance style, where formal decisions would have to await formal
analysis, rule-making, and public comment. Though this process did not follow
conventional practice, it had a remarkable degree of legitimacy among stakeholders
because they were engaged in it themselves and the effort was so transparent.
The Environmental Water Account
The Environmental Water Account (EWA) also exemplifies collaborative governance
and the ways it can provide for adaptive management of a resource. It was born in 2000
in dialogues of Ops and its associated groups and supported by almost all major interests.
The state Legislative Analyst’s Office (LAO) in 2001 described its understanding of
EWA.
The objective of the program is to acquire water for endangered species protection
and recovery and to hold this water in reserve to use when endangered species
need it most. The goal is to reduce the likelihood of fishery agencies placing new
restrictions on the operations of state and federal water projects that could reduce
deliveries to agricultural and urban users.6
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LAO was not satisfied with EWA’s informal approach. Its report contended that EWA
should be established by the Legislature. The LAO was working in the traditional
governance model: namely everything should be worked out in detail before anything is
started. However the Legislature chose to ignore the LAO recommendations and EWA
was able to move forward.
One of EWA’s original architects emphasizes how it differed from the traditional, formal
governance approach.
EWA creates a water supply for fishery needs without relying on
regulatory edicts. Instead, its operators …acquire water for the
environment from existing water right holders or from maximizing the use
of water project facilities. With this water supply at their disposal water
project operators can make timely, critical adjustments in operations to
make water available to fulfill the needs of listed species and project
contractors while preventing reductions in deliveries due to such
adjustments.
EWA … [works] better than fixed prescriptive standards that restrict water
project operations for the benefit of several particular listed species. Such
an account can share the benefits of wet hydrology and new facilities,
allowing both the ecosystem and water users to enjoy improved conditions
(Brandt 2002, 427-428).
Setting seasonal pumping restrictions by biological opinion under the Endangered
Species Act does not allow for a quick response to constantly changing
conditions. Under the earlier regime, only when project operations exceeded
official fish take limits did the fishery agencies seek pumping reductions. At that
late stage, the required reductions are often substantial, as well as too late to
prevent the excess fish take. With EWA water as collateral, the fishery agencies
can instead call for early and moderate pumping reductions, which are less
problematic for other water users. Thus EWA is anticipatory rather than solely
reactive. It involves extensive data gathering and detailed modeling, done in a
transparent, inclusive, and collaborative way, which assures buy in from the
stakeholders. It uses computer modeling of the water flows and fish impacts, and
gaming and simulations among the stakeholder experts to develop and improve
the models, as well as to anticipate scenarios. Stakeholders question data and
bring new information and insight into the process. Participants share their
knowledge and understanding, which in turn become part of the analysis. This is a
clear case of joint fact finding (McCreary 1999).
According to an independent review panel,7 EWA has assured supply reliability
to contractors while providing a level of fish protection probably higher than
could have been attained by the fixed standards that would have otherwise been
applied. The panel found that EWA got agencies and stakeholders to work
together in real time collaboration to provide water for fish protection. The report

15

Complexity and Adaptive Policy Systems
also said that the ability to make timely, reasonable decisions in the presence of
scientific uncertainty had become one of the hallmarks of the program.
Importantly too, the panel found that EWA advanced scientific knowledge and
that new insights were incorporated into improved models. These insights, in turn,
fueled critical and creative thinking and formed a basis for more effective
management. The gaming and modeling, the panel found, were valuable in
identifying unanticipated consequences of proposed actions and allowing rapid
management response. Finally the panel noted that management criteria have
grown more complex as it moved away from using a single indicator (usually fish
take at the pump, a simple measure which works with a traditional regulatory
approach) to looking at multiple, interrelated dynamics of the fish populations.
Tangible Outcomes and Continuing Challenge
By 2004 the CALFED process had produced significant progress in sustainable
management of the state’s water. It reached agreement on the ROD. Its stakeholders
jointly built the public support to raise billions of dollars in state bond issues to support
projects and operations, including major ecosystem restoration efforts. CALFED added
500,000 acre-feet to the state's water delivery system, and it maintained or improved
some 700 miles of levees. Real-time cooperative management of water operations
allowed timely response to changing water and fishery conditions impossible under a
traditional governance model. Through EWA the CALFED process has helped assure
water supply reliability while protecting fish and it has built knowledge, identified
unanticipated consequences, and developed a more nuanced and systemic approach to
management than was possible with reliance on a single trigger indicator. It has
coordinated agency actions and the agents have evolved new cooperative norms and
heuristics. The interactions of the agents have resulted in social, political and intellectual
capital among opposing agencies and stakeholders who formerly could not work together.
As one CALFED leader noted "we have kept the various factions at the table - they
haven't been going to court,"8. CALFED has weathered three changes in governors and
one in presidents. It has provided a way for stakeholders and agencies to move forward
together in the face of continuing conflict, ended policy paralysis, and achieved balance
and understanding among most players.
Perhaps the most significant challenge facing CALFED is the tension with the traditional
form of governance. In 2003, in an effort to formalize CALFED, the Legislature set up
the California Bay-Delta Authority (CBDA). It was to be an oversight body combining
public members, key agency directors and, ex officio, legislators. The Policy Group and
Management Team ceased to meet. Ironically the new entity did not actually have
authority over the agencies, which remained free to fulfill their own mandates. Ironically
also, according to some staff, during the first year of CDBA operation preparing for
presentations to Authority meetings drained agency attention away from coordination and
joint planning it had been doing. The idea of creating a formal oversight structure, in a
networked and self-organizing system, is paradoxical since a formal hierarchical
authority is a very different concept of governance from CALFED’s CAS form of
structure based upon collaborative interactions.
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The state’s Little Hoover Commission in the fall of 2005 reviewed CALFED’s
governance system. Commissioners and witnesses seemed to agree the CDBA is largely
toothless, but disagreed on whether it can be “fixed” with more authority and different
membership or whether it should be abolished. Clearly collaboration and cooperative
action was considerably greater before CBDA was established than afterward. Some
faulted it for not resolving the thorny issue of increasing water storage capacity. Others
simply could not make sense of how CALFED works, much less trust the process. For
many who looked at this through the lens of traditional governance and authority the
“structure” was mystifying. One member of the Commission for example exclaimed: “I
have no concept in my mind as to who is running this ship. I don’t get it” (Taugher 2005).
In the end the Commission recommended that the newly created CBDA be eliminated
and a new structure established by the State Legislature to govern CALFED (Little
Hoover Commission 2005). While the report was couched in the language of traditional
governance, ironically the Commission’s proposal looked very much like the structure
prior to the establishment of the CBDA. The California Legislature is currently engaged
in debate about this new proposal, but it’s not clear what, if anything, the Legislature will
do.
CALFED as a Collaborative CAS
As we discussed earlier, CALFED’s emergence reflected the trends challenging policy
and politics in contemporary society. We think it is clear the form and patterns that
became the CALFED process took on the features of a CAS listed earlier. In addition, the
patterns of interaction that emerged could be characterized as collaborative practice.
Hundreds of self-organizing agents made up CALFED. There was no external legislative
direction and no formal traditional governance structure. Instead they organized
themselves into a network of patches, many of which were ad hoc. These subcommittees
in turn were connected through their members to many other groups of interested agents
in a distributed networked water space throughout the state (Medd and Marvin 2005).
The focus of the process was on the interactions in the many subcommittees and other
connected groups.
The agents interacted dynamically, exchanging information and energy. The heuristics
they evolved to guide these interactions can be characterized as collaborative. For that
reason the CALFED process might be called a collaborative CAS. It had many players
working in diverse task groups that linked to each other and to the agencies based upon
their perceived interdependence. Its networks extended among agencies and stakeholder
groups and into many regions and communities, each with differing knowledge and
perspectives. Information flowed both to and from CALFED about regional conditions,
needs, priorities, and ideas. These networks provided rapid feedback on how things were
working in the field and on new challenges. CALFED interactions functioned as a CAS
in considerable part because its process of interaction and selection largely applied the
conditions for authentic dialogue in the small groups and in the Policy Group and
Management Team. CALFED staff assured diversity on the task groups. Each group had
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a clear purpose, but groups were self-organizing and allowed to pursue their work in their
own way. They had access to high quality information and could do joint fact-finding
among themselves. They could and did challenge assumptions, as the many innovations
amply demonstrate. As participants challenged one another, offered one another
unfamiliar information, and created shared understandings, they produced new strategies
for dealing with thorny issues. Innovation emerges from such free-flowing, networked
systems among interdependent agents because it brings diverse ideas into play along with
diverse needs. They did not settle on the lowest common denominator solutions, but
hammered out packages that dealt with the needs of all the players before sending
recommendations forward. Not all groups achieved all of this. Even the least successful
did achieve some of the outcomes we outlined in earlier papers on evaluating consensus
processes (Innes and Booher 1999a; Connick and Innes 2003) like relationship building
and learning, which in turn, built the system’s adaptive capacity.
Although there were a myriad of groups engaged in the interactions and not all agents
interacted with all other agents, the information propagated through the system, resulting
in a memory that was distributed, not located in a specific place. The resulting
interactions were nonlinear, iterative, recursive, and self referential, with many feedback
loops among the groups.
The system was open. Indeed it is hard to identify a specific boundary to the CALFED
process. Its behavior was determined by the interactions and relationships, not the
components. As a result the agents did adapt, evolving their interaction heuristics,
regularly reorganizing their internal structure by creating new subcommittees and
eliminating others, and creating new practices for governance of water.
It is important to recognize that the interactions and the subsequent patterns did not
eliminate conflict or remove the constraints of power. However as Stacy has argued
power enables as well as constrains (Stacey 2001). While at times conflict and power
disrupted the collaborative interactions, as Stacey has also argued “…without such
disruptions to current patterns of collaboration and power relations there could be no
emergent novelty in communicative interactions and hence no novelty in any form of
human action. The reason for saying this is that disruptions generate diversity (and) …the
spontaneous emergence of novelty depends upon diversity.” (149).The resulting dynamic
was one of both stabilizing continuity and transformation, also consistent with Stacey’s
argument. “Nevertheless, coherence emerges in the vast complexity of communicative
interactions across enormous numbers of local situations because of the intrinsic capacity
of self-organizing interaction to pattern itself coherently” (2001, 176).
The experience of the CALFED process and other similar processes raises the question of
whether policy dynamics characterized by uncertainty, diversity, and interdependence
require policy governance systems that take advantage of the features of collaborative
CAS.
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Collaborative CAS as an Alternative Governance Process
Drawing on the experience of CALFED and the literatures of CAS, collaborative
planning, and social network theory (Kickert et al. 1997) offers sufficient information to
suggest that a new process for governance is emerging that is in sharp contrast to
traditional processes of governance. Understanding these differences can help us
understand “how conditions might be established within which spontaneous selforganization might occur to produce emergent outcomes” (Stacey 1996, 264) for shadow
systems like CALFED. It seems to us that they differ along at least 14 dimensions as
portrayed in Table 2. Traditional governance is characterized by a top down hierarchy
under central control with a closed boundary and a single authority. In contrast a
collaborative CAS, similar to CALFED, is characterized by interdependent network
clusters under distributed control with an open boundary and divided authority.
Table 2. Comparing Traditional Governance and Collaborative CAS Governance
Governance Dimension
Structure
Source of direction
Boundary condition
Goals
Organizational context
Role of manager
Managerial tasks
Managerial activities
Leadership style
Nature of planning
Criterion of success
System behavior
Democratic legitimacy

Traditional Governance

Collaborative
CAS
Governance
Top down hierarchy
Interdependent
network
clusters
Central control
Distributed control
Closed
Open
Clear
with
defined Various and changing
problems
Single authority
Divided authority
Organization controller
Mediator, process manager
Planning
&
guiding Guiding
interactions,
organization processes
providing opportunity
Planning, designing, leading Selecting
agents
&
resources,
influencing
conditions
Directive
Generative
Linear
Nonlinear
Attainment of goals of Realization of collective
formal policy
action
Determined by components Determined by interactions
Representative democracy
Deliberative democracy

The goals of agencies in traditional governance are ideally clear with defined problems.
The goals in a collaborative CAS are various and changing, again similar to CALFED.
The management and leadership functions are also different. For traditional governance
the manager is an organization controller who plans, designs, and leads in order to guide
the organization processes. The best leadership style is believed to be directive. For
collaborative CAS the manager is a mediator and process manager who selects agents and
resources and influences conditions, in order to guide interactions, and provides
opportunities for the agents. The optimal leadership style is generative (Roberts 1997). In
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traditional governance planning is linear and the criterion for success is attainment of the
goals of policy. In collaborative CAS planning is nonlinear and the criterion of success is
the realization of collective action by the agents. Although planning was nonlinear in
CALFED, because it functioned in the shadow of traditional governance it was constantly
under pressure to establish goals and be judged by their achievement.
Finally in traditional governance the theory of democratic legitimacy that is thought to be
appropriate is representative democracy. It may be more appropriate for the legitimacy of
collaborative CAS to be founded on deliberative democracy (Richardson 2002). Again
because CALFED operated in the shadow of traditional governance there was constant
tension between its patterns of interaction and the demands of representative democracy
for direction by the Legislature. This was evident, for example, in the proposal by the
Legislative Analyst’s Office for the EWA to be reviewed and decided by the Legislature.
As we have learned from physical and biological systems, a complex adaptive system is
constantly at the edge of chaos. CALFED and similar experiments can help us understand
the tensions between traditional and collaborative CAS governance. The experience from
the CALFED process indicates a need to think in terms of new processes for governance
for controversial, complex, and fast changing issues. Charles Lindblom offers a vision of
a self-guiding society in which solutions to problems emerge, not from design or central
authority, but from continual reconsideration of problem definitions and mutual
adjustment of volitions. In this context there “exists no route to be discovered, only routes
[participants] must create.” (Lindblom 1990, 302). CALFED exemplifies such a selfguiding system, its agents trying in a turbulent context to create their own shared path to
the future.
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Abstract
In every known culture, humans operate in a systematic manner: to survive as a society, they reproduce, raise and educate their young, devising new
and useful ways to do so, and pass these creations on as gifts to the future. In other words, humans everywhere deal with three important jobs: to
learn an available portion of his/her culture, to contribute to that culture in some way, and to pass on what s/he has learned to the next generation.
Alfred Korzybski called this process time-binding, and noted that anyone holding this view of the human process must view all humans as
valuable contributors to the world.
In the United States, most of us live in a rich and wasteful culture. We throw garbage into “dumps” and once it’s out of sight, we don’t think about
it any more. Our culture produces lots and lots of garbage.
One of the most important—and least noticed—kinds of garbage we create consists of people. Since we can’t throw them on a literal garbage dump,
we have to find other, less obvious ways of getting rid of them. After that, we can forget they ever existed. We have many ways of assigning people
to the “garbage” category, and have invented many ways of “dumping” them: prejudice, colonialism, poverty, exile, taking (and misusing) their
land, assimilation, genocide, and now biocide.
Some psychologists claim that humans “instinctively” divide people into “known/friend” or “unknown/enemy.” Others claim that humans
“naturally” dislike anyone who might compete with them for resources or wealth. We must interrogate both “instinct” and “nature” when applied to
humans. Time-binding creates a more just and humane way to deal with our fellow humans; without a variety of humans, culture cannot survive. I
recommend that we try it.
Keywords: Time-binding; “human nature”; culture; social justice

A Model We Couldn’t Stand
When Europeans first explored the North American continent, they found most of the inhabitants living in tribal cultures.1 Many of the cultural
systems they encountered upset them greatly: the people shared their subsistence (no one went hungry unless all were hungry); they worshipped as a
natural part of their daily life, rather than setting aside one time to do so (and acting the rest of the time as though their worship made no difference);
they accepted many different ways of forming associations, rather than insisting on “one (female) wife to one (male) husband”; they valued each
member of their group for the particular abilities he or she showed; they selected multiple leaders according to their various abilities, rather than
electing one by “popular” vote, etc. Most egregious of all, they did not demand that every other group follow the religion of their tribe. While the
native people showed kindness to the invaders at first, they grew suspicious of and later hostile to them, as the invaders came to demand support,
food, land, and complete acceptance of their customs whether the natives approved or not.
Although one of the groups best known to the English settlers, the Haudenosaunee (the tribes of the longhouse) provided some of the fundamental
structures encoded in our Constitution, social justice, a vital aspect of their system, was never adopted by the framers of the Constitution; in fact, it
probably never even came to their awareness.
The traditions of the Iroquois League claim that at one time the various tribes lived in a kind of perpetual war of each against all, until a young man,
known as the Peacemaker, decided to do something about it. Moving from group to group, he argued that they needed to talk with each other and
find ways to end the violence. (His associate, Hiawatha, was later borrowed by Longfellow without his permission and misrepresented beyond
recognition.) The Peacemaker brought a double message: violence makes you crazy, and no culture can survive without social justice. The tribes,
each of which spoke its own language, came together in a political, economic, and cultural system which lasted for hundreds of years, to their
mutual benefit (Wallace). The Haudenosaunee are rebuilding their culture today, based on the same values.
From 1689 to 1763, the dominant culture, needing allies for their “French and Indian Wars,” broke up the alliance using bribery and corruption.
Then, as now, we seek to annihilate or assimilate people who don’t do things our way.

A Model We Have Chosen
Our dominant culture2 systematically arranges to throw people away. You already know how it works. To quote President John F. Kennedy, “There
3

is inherited wealth in this country and also inherited poverty.” “Inherited poverty” assigns entire groups to the garbage dump. Only a few weeks
before he died, he challenged American education to help repair this. We have singularly failed to do so.

As a culture, we consider ourselves “fallen,” in need of salvation. Since we don’t like or trust ourselves much, we can’t like or trust others.
Therefore, we systematically evaluate people on a number of interlocking scales of value, and find ways to “dump” those we find “less valuable”—
rated lower on the specific scale(s) in use at the time. These scales may include, but are not limited to, economic status, religion, ethnicity, education,
and location—where people live. We apply these scales without thinking about them. Then we act to keep “those people” in their “place,” preventing
in large measure any attempt they may make to “better” themselves.4 We enlist a number of agencies in this: the school system,5 the legal system, the
economic system, etc. Without the good basic education a privileged group receives, these groups do not obtain higher education, nor do they
qualify for good (read “high-paying”) jobs. Therefore they cannot afford to live in cleaner, safer areas, but must reside in locations near factories,
toxic waste sites, confined animal feeding operations, etc. 6The single most important factor in predicting the location of hazardous-waste sites in the
United States is the ethnic composition of a neighborhood. Three of the five largest commercial hazardous waste landfills in America are in
predominantly black or Hispanic neighborhoods, and three out of every five Black and Hispanic Americans live in the vicinity of an uncontrolled
toxic waste site” (Encarta).7 As a rule, “those people” cannot obtain affordable health insurance; either they rely on welfare, or they go without.8
Poorly educated, overworked, often ill, “those people” perform valuable tasks for the community. They provide the essential but low-paid services
we take for granted: garbage collection, janitorial work, farm labor, etc. Then we evaluate them by their wealth, not by how much we depend on the
work they do. We see these evaluations as “normal”; “normalizing” requires only “doing terrible things in an organized and systematic way”
(Herman, 97). After all, “too many” of “them” lower property values, and eat up “our” overabundance. At the same time, we expect a certain level
of unemployment, to keep “their” pay low. Thus, we make throwing them away part of an organized and apparently socially useful process.
What about the rest of the world, the part we call “underdeveloped”? External development usually dispossesses the poorest people. If done for
environmental purposes, no aid is provided for the dispossessed. If done for programs sponsored by World Bank and other international
organizations, some (minor) compensation gets offered, usually land: we force people off rich (often ancestral) agricultural land which will get
flooded for a power-generating dam, and give them an equal portion of thin highland soil on which crops don’t grow very well.
“It’s no coincidence that developing countries rich in gold and diamonds have the poorest populations. According to the Worldwatch Institute,
‘Mineral dependence has been shown to slow and even reduce economic growth in developing countries—a phenomenon economists have dubbed
“the resource curse.” ’ In Africa, for example, 60 percent of all private investment goes to the mining sector, and extracting raw materials for export
provides no added value. Countries like the Philippines are left with a dwindling patrimony and a legacy of environmental degradation” (Snell, p.
36).9
Our culture systematically robs the “underdeveloped” nations of their population and their environment, through a combination of economic
pressure and failure to allow them to create indigenous educational, health, occupational, and social systems. (They had them before “we” entered as
colonialists, declared them “primitive” and destroyed them.) If they try to protect themselves, we disrupt their politics by clandestine means. If they
complain, we enforce sanctions on them, or attack them. We “throw away” both the people and their land, which we render medically uninhabitable
(Bertell).
Quite aside from other ecological disasters, we have rendered a large part of the Near East dangerously radioactive through our use, continuing since
the first Gulf War, of depleted uranium10 to enhance the penetration of the bombs we drop and the bullets we fire from our anti-tank cannons and
machine-guns. These projectiles catch fire before they leave the barrel of the gun, creating radioactive colloids which remain suspended in the air for
long periods of time, and then mix with the local soil to be kicked up by passing vehicles or foot traffic. While the alpha radiation emitted by these
particles does not even penetrate clothing, when breathed in it damages body tissue both by radiation and heavy-metal toxicity. It remains dangerous
for over 4 billion years. Not only do we still send our troops there without protection, but we lie to them about the danger. We do nothing to protect
the Iraqis whose homeland we have rendered toxic. In other words, we willingly “throw away” the people who serve in our armed forces as readily
as the local people who must try to survive there, and will send Halliburton employees, oil well workers and other American “experts” there as
well.11

What to Do?
Some psychologists have declared that the brains of humans are “hard-wired” to distrust anyone outside their own social group, and that this builtin distrust comes from our “primitive” roots. “Studies suggest that our brains still have this protective programming—a psychological need to divide
people into groups” (Begley, p. 43). The study focuses on racism, but the implications reach much more broadly. After all, seeing people as
members of a group does not necessarily mean that we also discriminate against the group, or devise ways to throw that group away. Everyone
associates with several “groups” on racial, ethnic, economic, educational, social, political, occupational, and other levels. We see a number of these
groups as both beneficial and important, when we belong to them. One “group” however, should take precedence: human.

A Definition for the Species-Term "Human"
Most definitions of “humans” seem rather absurd—“featherless bipeds” for example. And most definitions try to say what humans “are.” Alfred
Korzybski organized his assessment in a different way: what do humans do that makes them different from other living organisms.12 His
profoundly important answer provides a way to unify our ideas of humanity: every human born assimilates some portion of the cultural heritage
available to him/her at the time: language, history, ways of making a living, etc. Every human makes some contribution to that cultural wealth
during his/her lifetime, enriching the generations yet unborn. And every human has the responsibility to leave the world—the environment—richer,
more supportive, as a legacy for the generations to come. For this reason, Korzybski called humans the “time-binding class of life” (1950, p. 60). It
matters when a human gets born.

Thus, every human shares both the opportunities provided by the environment, and also the responsibility for making sure that such opportunities
will be available to his/her successors.
Clearly, as we engage in “business as usual” by throwing away the health, opportunities, welfare and lives of millions of people at home and
abroad, we fail in this responsibility. We then assume that the contamination we spread will remain “there” and never impact us “here.” Moreover, as
we enrich ourselves by destroying the physical, political, and emotional environment at home and abroad, we ensure that our children and their
children will have to try to survive in a much less supportive world.

Applying Time-Binding to Our Culture
Contemporary psychologists argue that “linking the origins of racism to early humans could be misleading” and that the “latest research into human
genetics further weakens the case for innate racial bigotry” (Begley, 44). Moreover, we as humans can quite readily change the definitions of “us”
and “them,” and also the ways in which we apply such categories.
Time-Binding claims that all humans do contribute to their culture and to every human now alive, and also to future generations, even though we
don’t know what specific contribution any one person may make. Therefore, to “throw away” any human damages not only our future but perhaps
our own health and well-being. Seeing all humans as sharing the time-binding heritage should prevent us from discriminating among humans on
any basis whatsoever. Does this mean we have to appreciate every person equally? Of course not. But it does mean that we must not judge people
based on their race, religion, economic status, personal cleanliness, etc., and we must support all people to live, learn, and work to their (and our)
best advantage.
A number of programs already in effect in “underdeveloped” nations can help us understand this. The Hunger Project claims that “chronic hunger
occurs when people lack the opportunity to earn money, be educated, learn skills to meet basic needs, and have a voice in decisions that affect their
lives” (Hunger Project). The Project provides support to local people working towards food self-sufficiency, and rewards many Indian and African
scientists and social reformers who make significant contributions to the nutrition and well-being of their own people, using low-cost tools and
innovative (often pre-colonial) techniques.
Those techniques may prove extremely useful, even life-saving to us in the developed world as fossil fuels become scarcer and more expensive.13
Those corporations who improve their bottom line by outsourcing jobs and moving offices offshore to avoid paying taxes may find that their efforts
prove counterproductive. They have forgotten (if they ever knew) the principle on which the Ford Motor Company built its early success: paying
their workers enough so that they could buy the product they manufactured.14 Imagine what might happen to the U.S. economy if every working
person in the United States (and even in the “underdeveloped” world) could afford to buy U.S. goods (assuming that we ever return to
manufacturing them). Imagine what could happen to our own disregarded, “thrown away” people if they were treated as responsible human beings,
with valuable contributions to make, and their lands considered intrinsically worth conserving. Trickle-down economics has proved both
unsuccessful and irrational. We need to “trickle-up” instead. Granting every human his/her essential value makes much more sense than throwing
anyone away. Basing our relationships, as did the Haudenosaunee, on communication and social justice would provide a foundation for a more vital,
human-friendly world. I suggest that we try it.

Notes
1

The Aztec, first encountered by Cortez, had invented a hierarchical system very much like the Spanish. They were not tribal. Many of the cultures
that allied with Cortez against the Aztec, however, probably were.
2

I define the “dominant culture” as follows: 1) it practices totalitarian agriculture; 2) it “locks up” the food, so that people must “pay” to access it; 3)
it considers all humans “fallen” or corrupt; and 4) it attempts to stamp out or “reform” any culture that does not follow these principles. In this I
follow Quinn (1992, 1997).
3

John F. Kennedy, from his Convocation Address at Amherst College, Amherst MA, on the occasion of his receiving an honorary LLD and
celebrating the groundbreaking of the Frost Library, October 27, 1963.
4

If they fail to “better” themselves we blame them for their failure. If they succeed, we either find ways to devalue their efforts, or remove them.

5

Education: the very system President Kennedy looked to for improving the inequality of economic status. Yet our schools frequently identify
“those people” and track them into remedial classes (whether they need them or not) or into technical trades.
6

CAFOs inflict their pollution mainly on rural residents, especially those engaged in small farming operations. They, too, are being “thrown away.

7

Many of the remaining such sites are located on Indian reservations.

8

This may not be true in other countries, but it is the standard practice in the United States.

9

Anyone who travels in Nevada, Colorado or South Dakota can see the results of gold mining on the once-verdant hillsides, now covered with the
insides of mountains being treated with acid to remove the gold. This leaching kills plant and animal life and pollutes the entire area, including
ground water.
10

“British and Americna coalition forces are using depleted uranium (DU) shells in the war against Iraq and deliberately flouting a United Nations
resolution which classifies the munitions as illegal weapons of mass destruction. According to a August 2002 report by the UN subcommission,

laws which are breached by the use of DU include: the Universal Declaration of Human Rights; the Charter of the United Nations; the Genocide
Convention; the Convention Against Torture; the four Geneva Conventions of 1949; the Conventional Weapons Convention of 1980; and the Hague
Conventions of 1899 and 1907, which expressly forbid employing ‘poison or poisoned weapons’ and ‘arms, projectiles or materials calculated to
cause unnecessary suffering.’ All of these laws are designed to spare civilians from unwarranted suffering in armed conflicts” (The Sunday Herald
[Scotland] March 30, 2003, available on the Common Dreams News Center.). The United States and Great Britain tried to prevent the UN SubCommission on Protection and Promotion of Human Rights from coming to a vote on DU, but the sub-commission “clearly decided that depleted
uranium weaponry qualify as weapons of mass destruction (WMD)” (Campaign against Depleted Uranium). See also War Crimes Tribunal, which
notes that “16 judges from 11 countries…found U. S. and NATO political and military leaders guilty of war crimes against Yugoslavia in the March
24-June 10, 1999 assault on that country.” (23 April 2006.)
11

We have also failed to protect, move, or provide significant health care for the inhabitants of areas in the United States contaminated by uranium
mining, bomb testing, etc., many of whom live in areas deemed 100 times more radioactive than anyone should stay in (Eichstaedt; Return of Navajo
Boy).
12

This forms part of his ascending scale of definitions: plants “bind” chemicals but don’t move around much; animals eat those plants (or animals
that eat plants) but can move around, thereby “binding” space; humans not only “bind” chemicals and space but also time. It matters when a human
gets born.
13

See, e.g., The End of the Age of Oil by Dale Allen Pfeifer, “The End of Cheap Oil” in the June 2004 National Geographic, and other useful
books and articles.
14

Not that Henry Ford was a humanitarian—far from it. He hated unions, and his way to stop unionization of his plants was to raise wages enough
that the workers did not feel the need to form a union. The success of his product––affordable automobiles––was simply a bonus to his corporation.
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Abstract
In late last year the Post Office of Guangdong (GD) province (China) needed to make a new
enterprise development strategy because of the intense competition situation in the post market.
On the basis of systemic metaphors we first present a new idea for the research on enterprise
strategies, i.e. to choose the proper methodology of strategy research schools.
In accordance with this idea, we choose the methodology of Positioning school to research the
development strategy for GD Post Office. Based on this methodology, we integrate Porter's
model of five competitive forces [1981] with his method of industry scenarios analysis [1985]
and hence present a new framework for competition strategy research that consists of two
phases: competitive situation analysis and competition strategy formation.
Moreover, in the phase of competitive situation analysis we embedded M. Chen's model of
competitive rivalry [1996] into Porter's model of five competitive forces to classify the
competition rivals. Results of the rivals' classification are directly introduced into the industry
scenarios analysis in the second phase to form the competition strategy.

Keywords: systemic metaphor; strategy research schools; Guangdong Post Office

Introduction
Recently the Post Office of Guangdong (GD) province of China crucially needed to work out a
new development strategy because of the following reasons. Firstly, traditional post products are
facing tough competition from modern substitutes which grow up accompanying with the
progress of technology and the change of the ways in which people communicate. Secondly, a
lot of privately-owned enterprises, having some advantages over the government-owned post
office, grow up under the reform-and-open-up policy of Chinese government and gradually
invade the Post Office’s domain so that make the post market more competitive. Thirdly, after
China joined the WTO, some foreign enterprises entered China’s post market, bringing their

A new idea on enterprise strategy research based on systemic metaphors and its ap... Page 2 of 7

advanced management ideas and styles, and are a significant new competitor in the market.
These entire let GD Post Office face a new situation of competition.
Authors of this paper undertook the task of helping the Post Office to work out the development
strategy. One of the first things to do is to choose a methodology of strategy research schools
that most suitable to fulfill this task. However, according to M.H. Mintzberg’s classification,
there are as many as 10 schools of strategy research methodologies. They are respectively the
Schools of Design, Planning, Positioning, Entrepreneurial, Cognitive, Learning, Power, Cultural,
Environmental and Configuration.
On the basis of systemic metaphors, we produce a new idea to research the enterprise
development strategy.
In accordance with this idea, we choose the methodology of the Positioning school to research
GD Post Office's current development strategy, i.e., its competition strategy, and present an
integrated framework for competition strategy research.

The New Idea on Enterprise Development Strategy Research based on
Systemic Metaphors
The new idea on enterprise strategy research based on systemic metaphors can be illustrated as in
Figure 1.

Fig.1. The new idea on development strategy research based on systemic metaphors
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1) Thinking: begin from metaphors
The metaphor, expressing a concept by another concept, is the meta-paradigm of human’s
thinking. People use systemic metaphors to make systems thinking to problem contexts of
enterprises or other organizations. Flood and Jackson [1991] pointed out that there are 5
popularly used systemic metaphors, these are machine metaphor, organic metaphor,
neurocybernetic metaphor, culture metaphor and political metaphor. Later (1995), in his book
"Solving Problem Solving", Flood abandoned the set of metaphors in favor of an exploratory
process that draws out the metaphors already existing in people's dialogue - not just those
confined to machine, neurocybernetic, etc.
2) Analysis: systemic metaphors of strategy research schools
Since people think about the world by metaphors, the methodologies of strategy research schools
as the results of thinking should have their metaphors as assumptions. Furthermore, an enterprise
is often regarded as a system, so these metaphors should be systemic metaphors. Therefore, in
this paper we first analyze the systemic metaphors of all the schools. The result of analysis is
listed as follows, every school's name followed by its corresponding metaphor. Design and
Planning: machine metaphor; Positioning, especially the idea of industry scenario: mainly the
organic metaphor and also some idea of machine metaphor; Entrepreneurial: neurocybernetic
metaphor (intuition); Cognitive: neurocybernetic metaphor (cognitive process); Learning:
neurocybernetic metaphor (learning, emergency); Power: political metaphor; Cultural: culture
metaphor; Environmental: organic metaphor.
Methodologies other than those listed above may be considered in the strategy research and then
the researcher should analyze the systemic metaphors that are implied in these methodologies.
3) Exploring systemic metaphors of the problem context of the enterprise
Systemic metaphors of the problem context should not be decided by analyzers. Instead, they
should be produced from the perception of the enterprise staff. We can organize meetings for
relevant people to discuss the problem context and explore systemic metaphors used by them
from the discussions. Afterwards, we need to verify the metaphors by submitting questionnaires
to the people who are in the problem context.
4) Choosing: strategy research methodologies
The purpose of choosing strategy research methodologies is to produce a proper development
strategy for the enterprise to face its problem context. Therefore problem context of the
enterprise is the foundation of choosing the strategy research methodology. On the other hand,
we consider metaphors the tool for thinking about the relation of problem context and
methodologies. Metaphor is the bridge that connects the specific context with the corresponding
methodology. Therefore, we should make the comparison and choose the methodology that has
the same systemic metaphor as the problem context. This is our principle of choosing strategy
research methodologies.
5) Action: using the chosen methodology to research the development strategy for the enterprise

The Application to the Development Strategy Research for GD Post Office
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On the basis of above-described idea we make the development strategy research for GD Post
Office.
1) Choosing the Positioning School
Through many interviews, discussions and questionnaire-investigations, relevant staff members
in the Post Office consider that the systemic metaphor of their problem context is principally the
Organic. This is consistent with the metaphor of Positioning school, especially its idea about
industry scenarios. So we choose methodology of this school to research the strategy for the Post
Office. Positioning school, one of whose embodiments is M.E. Porter’s theory, claims that it
researches competition strategies and hence happens to meet the needs of GD Post Office to face
the drastic competitive situation. So we think our choice is correct.
2) An integrated framework for competition strategy research
A new framework for the competition strategy research is presented in this paper. Based on
theory of the Positioning school, we integrate Porter’s model of five competitive forces [1980]
and his industry scenario analysis [1985] and hence produce a model for competition strategy
research that consists of two phases, i.e. "competition situation analysis" and "competition
strategy formation". In the phase of competition situation analysis, we insert Chen's model of
competitive rivalry [1996] into Porter’s model of five competitive forces and then classify the
competition rivals. So the integration is the feature of this research.
Our integrated framework is a consistent whole for the following reasons. First, the competition
situation is analyzed by the five competitive forces; in the phase of competition strategy
formation we still use the five competitive forces to produce the scenario variables. Second, the
most important competition rivals identified in the first phase by Chen’s model are directly
introduced into the second phase of research.
The relation between deferent parts in the framework is shown as figure 2.
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Fig.2. The integrated framework of competition strategy research for GD Post Office

3) Extended industry scenarios method
According to Porter theory, the competition strategy should be made for every possible industry
scenario, especially the most possible scenarios. But it is somehow difficult to think which
scenarios are most likely to occur. So we build up an AHP model to solve the possibility of
occurrence of every scenario.
4) The case study
Based on the research framework described above, we research the competition strategy for four
groups of important post products of GD Post Office, i.e., banking; express mailing and logistics;
direct mail and philately; electronic post enterprises and press distributions. Afterwards we
synthesize the research results of all the post products and form a comprehensive competition
strategy.
Here we take one of the post products - direct mail - as the example to briefly show the research
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process and results.
The competition situation analysis reveals that direct mail market in GD is non-matured and has
a big potency of growth. At present GD Post is in an advantageous position in this market
because of the favorite policy from the government. Its rivals are relatively weak but have
potential possibilities to grow quickly to threaten GD Post's dominant position.
The direct mail of GD Post has three groups of rival in the market, i.e. commercial presswork
manufacturing and delivery enterprises (group1), self-distribution newspaper groups (group2)
and community delivery enterprises (group3). On the basis of detailed investigations and Chen's
model of competitive rivalry the relative “resource similarity” and “market commonality” of the
rivals versus the direct mail of GD Post is calculated. The results show the group1 and group2
have higher resource similarity and market commonality than group3 has. According to Chen's
hypothesis on rivalry, from the angle of the direct mail GD Post, it is more likely to attack
group3 than the other two groups.
Porter’s industry scenarios method is referenced to analyze the development of the direct mail of
GD post market and then correspondingly to draw up competition strategy. After analysis to the
uncertain factors of the direct mail market we obtained the important scenarios variables. They
are 1) degree of openness of the market; 2) social demand for direct mail; 3) degree of
development of the substitutes; 4) The rivals’ reaction to innovations.
On this basis the inner-consistency analysis is made and four typical scenarios of the industry are
consequently constituted. Among them the most possible scenario is featured as "low degree of
open, high degree of social demand, high degree of technological development". Behaviors of
the most closely involved rivals are considered and then competition strategies under all the
typical scenarios are produced. Especially, competition strategy under the most possible scenario
is thoroughly researched.

Conclusion
In this paper we present a new idea for the strategy research based on systemic metaphors and an
integrated framework for the competitive strategy analysis that are applied to the case study of
the GD Post Office.
The case study proves the effectiveness of our new idea on the enterprise strategy research and
the new integrated framework for competition strategy research.
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Abstract
Gregory Bateson construes mental process as the flow and transform of differences
in a system whether the system be a single human or a complex ecology. Stuart
Kauffman uses NK Boolean systems to model the self-organization of order in
biological evolution. Because the Boolean base (0, 1) maps to Bateson’s idea of
difference, we are able explore new implications of Bateson’s epistemology using a
Boolean system. This paper will map Bateson's difference-based epistemology to
nonlinear dynamic systems theory (NDS); more specifically we will use a Boolean
simulation model (E42) to examine and extend his deep epistemological insight that
the relations between double (multiple) descriptions generate new knowledge where,
following Bateson's definition of mental process, a "description" is a specific flow of
differences in a network. This connects Bateson to mathematical developments in
NDS theory and makes explicit implications derived from Bateson's work. We will
present perceptual demonstrations of how the relations between double descriptions
generate knowledge in two very different realms: Form perception and hierarchies
of knowledge. In the first realm, we will propose a perceptual model in which
dynamic visual form self-organizes from the phase relations between two such
descriptions. Using Java applets generated by the freely available, open-source E42
simulation software, we will demonstrate perceptually how dynamic form perception
emerges from the phase relations between what can be called systemic processes
(the flow of differences in the system itself) and representational processes (the flow
of differences that generate perceptual experience of the system's behavior).
Moreover the relations between systemic and representational processes will be of
two kinds: visual forms that code fundamental characteristics of the system itself
versus visual forms that arise solely from the relationship of systemic process and
representational process; the latter are not map-able to any characteristics of the
system per se. We will call the first kind of form "fundamental forms" and the
second "derivative forms." Regarding the second realm, Bateson proposes that
differences themselves differ and that categorizing the differences in differences
produces a hierarchy of knowledge. We will demonstrate that taking differences in
differences in the flow of differences in a Boolean system results in perceptual
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hierarchies in visual perception. In this second realm, the first description is defined
as any flow of differences in a system while the second description is defined as the
flow of differences that are generated by taking the differences in the differences in
the first flow. The perceptual hierarchies (in the context of the Boolean model) will
allow us to define precisely the distinction between ideas about the evolutionary
processes that generate the emergence of biological forms in evolution and ideas
about the mental processes that generate the hierarchies we use to categorize those
biological forms (e.g. Chordata, Aves, Corvidae, Ravens).
If you have hard copy, all the links can be found by searching
www.pysch.utah.edu/dynamic_systems (there is an underscore between dynamic
and systems). Preview dynamic form applets at:
www.psych.utah.edu/dynamic_systems/exemplar1
at: www.psych.utah.edu/dynamic_systems/exemplar2
and at: www.psych.utah.edu/dynamic_systems/exemplar3
Certain browsers in combination with certain operating systems require a Java
plugin. (Click here to Get Java plugin or go to http://java.com/en/)
Keywords: Epistemology; Mental Hierarchies; Form Perception; Bateson, Dynamic
Systems.

Introduction
Gregory Bateson (e.g., 2002, p. 85ff; 2000, p. 457-460) construed knowledge to be
the propagation of "difference" in a complex network, noting (2000 p. 460) that "the
transform of difference traveling in a circuit is an elementary idea." In a Boolean
system the idea of difference is coded as 0 and 1. Kauffman (1993) developed NK
Boolean computer simulations as a way explore how the structure of genomes might
self-organize into emergent form (see Kauffman, 1995, p. 76 for a simple, concrete
example). The N in NK Boolean systems refers to the number (N) of abstract
entities called nodes; in Kauffman's simulations N was very large, as high as
100,000 (1995, p. 83). The K refers to the number of inputs (from other nodes in the
network) that each node has. Kauffman states that "While this [a Boolean model] is
surely an idealization, we can extend it to networks of genes and their products
interacting with one another in enormous webs of regulatory circuitry," (1995, p.
99). This reasoning will parallel our own, below, when we speak about
epistemological process as grounded in neurology; the Boolean model is not meant
to model neurology except in the most idealized and abstract way. The Boolean
model is intended to model Bateson's verbal statements about differences flowing in
networks as the basis of knowing. Another connection between the Boolean models
developed by Kauffman for evolutionary process and Bateson's ideas is that Bateson
includes genetic activity as a part of mental process, stating that "the phenomena we
call thought, evolution, ecology, life, learning and the like occur only in systems that
satisfy these criteria," (2002, p. 86). Mind and nature are, as his book title (Bateson
2002) states, a necessary unity.
A major conceptual thrust of nonlinear dynamic systems theory in general and
Kauffman in particular is that such systems self-organize. In this paper we will
examine coupled systems which are a rather general subset of dynamic systems. A
coupled system is one that has multiple (at least two) processes and that the outputs
of some processes are the inputs for other processes (in what Bateson calls a
"circular chain of causality," 2002, p. 86ff). To speak clearly of the implications
coupled nonlinear systems requires a distinction in levels of analysis. At one level
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of analysis, we will refer to the coupled processes as "generating processes" (akin to
Holland, 1998); in our discussions the generating processes will be the N nodes. At
a higher level of analysis is some phenomenon that emerges from the the
interactions of these generating processes, In this paper this phenomenon will by
visual form. For example, in a seminal paper Turing (1952) referred to process by
which forms (e.g., camouflage patterns in an animal's fur) self-organize from the
interactions of coupled nonlinear processes as "morphogenesis." This selforganization of form is a pivotal idea and leads to new approaches in many
theoretical realms. Kauffman and Turing both propose that biological form
emerges spontaneously (see p. 75, Kauffman, 1995 and Turing, 1952) from the
interaction of nonlinear processes in coupled systems. Kauffman's work led him to
conclude that "sources of order in the biosphere will now include [natural] selection
and self-organization." In Kauffman's view, natural selection is seen to act on those
forms that self-organize from the coupled interactions of genes, selecting against
some of them and favoring others. This rescues natural selection from having to
take vast random walks to arrive at the great diversity of form in biology since form
will self-organize spontaneously from genetic interactions; but those forms survive
or do not survive based on the processes of natural selection.
We leave biologists to decide about the processes that produce order and form in
evolution and return to a Batesonian epistemology and to the emergence of visual
form from coupled generating processes in a system characterized by mental process
(see Bateson, 2002, chapter 4 for heuristic criteria for defining mental process).
Particularly we are interested in how visual form and knowledge in general emerges
from the interaction of lower-level processes which we will discuss in terms of
double description in the next section. While we leave evolution to biologists, we
point out, consistent with Bateson's approach, that what we are going to say about
human visual form perception is deeply grounded in at least one modern approach to
biological evolution via Kauffman's Boolean systems. For our purposes we don't use
Kauffman's programs but have developed our own Boolean simulation program,
E42.
Double Description. A fundamental aspect of Bateson's epistemology (2002, p. 27)
is the metaphorical distinction between map and territory: A map we use to navigate
around Sonoma, CA is not Sonoma, CA itself. In the same way a sentient
being's knowledge of a thing is not the thing itself (ding an sich, Bateson, 2000,
p.460 ). Moreover, in a Batesonian framework maps (knowledge) are of their very
nature flows of difference; what gets onto a map from the territory is a difference
(2000, p. 457). A summary of the above points as a visual representation of the
map/territory relations can be seen by clicking here. Given that foundation,
knowledge emerges from the relationship between two or more descriptions of the
territory. One example offered by Bateson (2002, p. 64ff) is that the immediate
perceptual experience of spatial depth emerges from the relationship between the
two slightly different descriptions of the two eyes in binocular vision. To state this
in more general terms, a mental system has multiple of flows of difference (multiple
descriptions) of the territory it is mapping (see Bateson, 2002, chapters 3 and 5) and
it is from the relationships among these multiple flows of difference that what we
call knowledge arises. This paper will focus on how this succinct Batesonian idea
leads to deep and complex ramifications in visual form perception. The core idea is
double description; it is the idea that knowledge arises from the relations between
two descriptions, that is, between two flows of differences in a network. We will
use this idea twice in this paper in two slightly different ways. The first will
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generate a model of dynamic form perception; the second will generate hierarchical
categories of visual forms.
Availability of Interactive Materials. All simulations and applets are open source
and freely available.
If you have hard copy only, all the links can be found on
www.pysch.utah.edu/dynamic_systems (there is an underscore between dynamic
and systems). An HTML version of this paper with all figures is also available at
that url. Click on "Page Contents" and look for tutorials or other materials. The
applets for dynamic form are at:
www.psych.utah.edu/dynamic_systems/exemplar1
www.psych.utah.edu/dynamic_systems/exemplar2
www.psych.utah.edu/dynamic_systems/exemplar3
Certain browsers in combination with certain operating systems require a Java
plugin. (Click here to Get Java plugin or go to http://java.com/en/)

The Emergence of Visual Form in a Boolean Network
We will not present the mathematical details of Boolean systems in this paper; the
mathematics (truth table logic) is simple and straightforward but takes a fair amount
of space and some effort on the part of readers not already familiar with the ideas.
Details can be found on an informal online tutorial (click here) and in Malloy,
Jensen and Song (2005). That said, we will present a brief overview of the major
conceptual points of Boolean systems particularly addressing how the flow of
Boolean process can be represented as visual form. Suppose we have a very simple
Boolean system that has only four nodes (N=4) each node taking input from two
other nodes (K=2). Thus this is an N=4, K=2 Boolean system. At any point in time
(called iteration T) each of the four nodes will be in one of its two states; these two
states can be named ON, OFF, or 0,1, or WHITE, BLACK, or whatever we wish.
To describe the system's state at time T we define a state vector, S(T). The state
vector, S(T), is an ordered list of the states of the four nodes from the first to last.
Thus if the first node is ON, the second OFF, the third OFF, and the fourth ON at
time T, then we can write S(T) = {1001}. For convenience in publishing, we have
written S(T) as a row vector but the reader is asked to imagine it as a column vector
(with the left most value in the row vector, which represents the state of the first
node, being the top value in the column vector).
A Boolean system iterates in discrete moments of time; that is, at every moment in
time each node looks at its two inputs (K=2) and using a logical truth table (that
defines various logical relations among the inputs such as AND, OR, XOR, etc.)
decides if it will be ON or Off on the next iteration (T+1). Put another way, the
logical relations among the inputs (the states of other nodes at moment T) determine
if a particular node is ON or OFF on the next iteration T+1 (for more details click on
the tutorial). Thus at T+1 the system will move to another state vector; in the small
system shown in the tutorial S(T+1) must equal {1101}. Please note that we are
skipping the derivation by which S(T) = {1001} moves to S(T+1) = {1101}. What is
important is that the system is deterministic, that there is a derivation by which we
can demonstrate how a state vector at T must move another state vector at T+1 based
on truth tables which determine how each state vector at T+1 flows from the
previous state vector at T. Thus for example in the tutorial if S(1) = {1001} then S
(2) must equal {1101}, S(3) = {1111}, S(4) = {1011}, S(5} = {1001}, S(6) =
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{1101}, etc. Look at that sequence carefully; you will notice that S(1) = S(5) and S
(2) = S(6), etc. That is, as the system generates state vectors across time the state
vectors repeat themselves in the same order every four iterations; since this flow of
differences is deterministic it will cycle endless through same state vectors. This is
called an attractor cycle. Vectors are mathematically one-dimensional and so the
flow of state vectors is like a line or edge or boundary moving through time. Note
that the nodes are not things but sets of logical relations between the states of other
nodes; a node is simply a truth table for deciding what its own state will be based on
the relations between the states of other nodes. The system, simply as a
consequence of its logical relations, self-organizes into emergent structural
characteristics, most notably attractor cycles. The emergent structure of the example
derived in the tutorial is given in Figure 1 which shows that this system selforganizes into three basins. A basin consists of an attractor cycle along with all the
tributaries (transients) that flow into the attractor. For example, the attractor cycle
for Basin 1 in Figure 1 is the endless repeating sequence of state vectors {1001}
==> {1101} ==> {1111} ==> {1011} which we labeled S(1), S(2), S(3), S(4) above.
The other vectors in Basin 1 (e.g., {0111}), if they ever do occur pass directly into
the attractor cycle and are never repeated, thus the name transient or tributary. It
will be useful to define a variable L for later use. L is the length (in number of
iterations) of the attractor cycle. In this example shown in Figure 1, L = 4 for the
attractor cycles of basins 1 and 2 and L=1 for the attractor cycle of basin 3. Here we
return to the distinction of levels we discussed above. In this case the coupled
generating processes are the logical relations defining the nodes and the higher level
phenomenon is the basin structure shown in Figure 1.

Figure 1: Dynamic Systems Basin Structure
The important conceptual point is that this basin structure deterministically emerges
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from the coupled generating processes (the interconnected nodes). If
the connections between the nodes are changed, or if the logical relations among
the nodes are changed, or if anything is changed, then a different basin structure will
emerge. But given the exact generating process, then the system will self-organize
into the basin structure that is shown in Figure 1. Given that a basin structure has
emerged in a system, it is worth noting that once in a basin, a system will flow to an
attractor and then cycle in that attractor endlessly unless it is perturbed from the
outside or unless it perturbs itself (supposing that a system has self-perturbing
capabilities which most complex systems do). The systems in E42 are selfperturbing but that is a topic not covered here. At a minimum, a perturbation
consists of changing the value of one node in one state vector. For example, look
on Figure 1 and notice that if you are in Basin 1 and the state vector for some
specific moment of time is {1001} and you change the first node from 1 to 0, the
resulting state vector will be {0001} which is found in Basin 2. Once in Basin 2, the
system will stay until perturbed again. Thus systems can shift basins of attraction
through internal or external perturbations.
Now let us turn to representing attractor cycles as visual forms. As we noted we can
express the binary distinction as 0,1, or ON, OFF, or BLACK, WHITE. Let us
replace 1's in our state vectors with black squares and 0's with white squares. And
let us rotate the state vectors from their easily typed row format to columns. Thus
the sequence of state vectors mentioned above [{1001}, {1101}, {1111}, {1011}]
rotated to be columns and with 1's = BLACK and 0's = WHITE, becomes Panel A in
Figure 2. Examine Figure 2, Panel A, and note that if you rotate {1001} and replace
1's with BLACK and 0's with WHITE you will get the first column of Panel A (with
the first node at the top). Panel C shows Basin 2 from Figure 1 and Panels B and D
show the perceptual effects of starting the visualization at different points in time.
Panels E through H show "tiling effects;" that is, if you let the system run through
an attractor cycle multiple times and then visualize it, the resulting visual form will
have Gestalt characteristics akin to those resulting from tiling a floor or wall.

Figure 2: Temporal Forms
Returning to the larger conceptual point, flows of difference in a Boolean system,
when the differences are expressed as black and white squares, self-organize into
temporal visual forms generated by something like an ever-changing line moving
through time. These visualizations are conceptually parallel to those made by
Turing in his morphogenesis paper; indeed, the tutorial shows how this type of
visualization can produce camouflage-like zebra stripes. The basic can be illustrated
with Figure 2.
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Dynamic Form
Think of sitting on the ocean beach watching the waves roll up on the shore and
think of the complexity of the moving patterns as they play across each other making
dynamic patterns within dynamic patterns while sheets of water race from the surf
up to your feet. These patterns playing across patterns making other patterns is an
example of what Bateson called moire patterns (2002, p. 74) which he defined as a
combination of two patterns producing a third pattern. As another example think
about the flow of a swiftly falling rapids on a river. A river runner (boater or
kayaker) standing on the bank looking at the rapids will see standing waves (large
and small), holes (generally to be avoided) and small sub-rivers where the river's
moire current snakes across the surface and hints at ways a kayak might get through.
The boater's success in the rapids depends critically on extracting dynamic patterns
and sub-patterns from what at first may seem to be the chaos of the thundering fall
of water. This pattern extraction becomes even more complex once the river runner
puts in and is sucked into the rapids since the boater will be moving in relation to
river's patterns. How are coherent patterns extracted from such complexity? River
rapids or autumn leaves shaking in the wind and partially masking a herd of deer
moving down a steep mountainside are examples of a kind of form perception that is
of central interest to, at the very least, large mammals. But these patterns are
difficult to capture in a way that can be easily shared among people. Taking a still
photo leaves most of the moving pattern out of the picture so to speak. And words
often fail when we use them to point to a subtle aspect of such patterns and we are
left with saying, "Look at that cloud that looks like a camel." There is no
"camel" (ding an sich) in the cloud (and indeed our friend may or may not seen
anything in the cloud that resembles a camel). The camel we see in the cloud is a
co-construction of the dynamic movement of the cloud and the dynamics of our own
perceptual processes. We will use an NK Boolean simulation as a model of
Bateson's idea of double description as a way to demonstrate how a living being may
co-construct dynamic forms through the relationship between two flows of
difference (two descriptions). As a preview, examine Exemplar 3 which
demonstrates this approach experientially with wave-like dynamic forms and sets
some frames to motivate the details that follow. If necessary for your operating
system/browser combination, get the Java plugin. Recent Apple computers using
the Safari browser do not require the plugin. For PC's we recommend the Firefox
browser with the Java plugin (http://java.com/en/).
Kauffman, as noted above, indicated that his Boolean models were extremely
idealized models of genes. In the same way our Boolean dynamic systems are not
models of neural activity except in the most idealized way. The simulations are
intended to model Bateson's difference-based epistemology. That said, like
Kauffman did with genes, we will make a broad parallel to neural activity in order to
have a concrete context from which to generate examples. Suppose in this idealized
sense, the neurons of the retina can be idealized as as a system of interconnected
Boolean nodes. A Boolean node at a particular moment in time is either 0 or 1; the
neuron at a particular moment is either not firing or firing. Assuming that neurons
are interconnected then their on-off patterns of firing can be construed to selforganize into attractor cycles in some way abstractly related to Boolean systems. In
particular we are interested in framing retinal neurons as capable transforming
differences in the territory (movement, color, etc.) into a flow of differences in a
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neural circuit that can reverberate in attractor cycles like those found in Boolean
models. We therefore model the retina as a net of interconnected Boolean nodes
(again, see the Map/Territory illustrations) which transform differences in territory
into differences within the knower. Bateson (2000, p. 460) discusses in detail the
distinction between external (may be analogue) and internal flows of difference.
Malloy, Jensen and Song (2005) offer a more detailed mapping of Bateson's
epistemology to Boolean systems.
As above, we will not describe the mathematical details of the double Boolean flow
of differences that constitute our double description; an easy and informal tutorial is
available (click here). But we will present the main ideas. Examine Figure 2 once
again. Notice that Panel A and Panel E show the same attractor cycle but that Panel
A shows that cycle for four moments of time (iterations) while Panel E shows that
cycle across sixteen iterations. Another way to say this is that Panel A shows the
system passing only once through its attractor cycle while Panel E shows it passing
through the attractor cycle four times (the pattern repeats four times). This is a
fundamental question in representation: What is the temporal chunk size? If we
have a flow of differences and we want to represent that flow we are required to ask
how long a segment of the flow am I to represent? It is as if we have a window (or
snapshot) into the flow of process and that window by its nature must have a width.
We can show only one iteration through the window or four iterations (Panel A) or
sixteen interactions (Panel E), or whatever length we want. But the length of the
window into the flow must be specified. We will call the number of iterations in the
window W. So Panel A is a window of size 4 (W=4) into the flow of state vectors
in Basin 1 and Panel E is window of size sixteen into the same basin (W=16).
Panels C and G in Figure 2 show W=4 and W=16 for the flow of differences in the
attractor cycle of basin 2. Another way to think of this is that the window is a static
snapshot of system's process and that snapshot can be was wide or narrow as we
want it to be.
System Process versus Representational Process. Recall that we defined the
length, L, of the attractor cycle as the number of iterations it takes to cycle fully
through the attractor (that is, for the sequence of state vectors to begin repeating
itself); in basins 1 and 2 of the running example L = 4. Note that L is an emergent
characteristic of the dynamic system because the attractor cycles themselves are
emergent characteristics of the system as argued above. In contrast, W is a
characteristic of a second system; the second system represents the emergent
characteristics (attractors) of the original system. The original system could exist
without any such secondary system to represent it; undoubtedly in nature many
systems exist without any intrinsic representation of their process. W arises because
we want to have a representational window into the flow of the system's process. In
epistemological theory these are very different kinds of variables, L indicating
something about the process of the original system itself and W indicating
something about the processes by which the emergent dynamics of the original
system are represented. In our Boolean simulations that distinction is between
mathematical algorithm generating an ongoing systemic process in a computer's
CPU and the representation of that processes by painting what is going on in the
CPU to a monitor. For purposes of representation to the screen, the E42
program tracks the systemic process (a series of state vectors) for W iterations; then
E42 paints those state vectors to the screen (as a snapshot of black and white
squares), then it tracks the next W iterations and paints another snapshot over the
previous one, and so on. What is seen on the screen is a series of snapshots
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presented, rapidly, one after the other so that we can see the ongoing flow as the
system runs in the CPU. Note that cinematography works by similar principles;
movies present the viewer a series of slightly different still frames, briefly and
rapidly, to create motion. A major difference between cinematography and our
simulations is that movies are recordings motion. Whereas in our simulations
nothing is recorded; they are real-time representations of process and real-time
interactions with the ongoing process are possible. This is the difference between the
passive nature of old media and the interactive nature of new media. On a technical
note, most computers calculate Boolean functions faster than monitors can
accurately paint so the simulation program has a "Delay" control that allows the user
to slow down the speed of the system (and consequently of the painting).
Fundamental Frequencies. In the general case a system can self-organize in a way
that has sub-cycles within the attractor cycles (circles within circles). The on-off
firing of some nodes fall into patterns that repeat themselves more frequently than
the attractor does as a whole. In Figure 2, Panel D, for example, notice that
(counting from the top) the first node repeats its on-off pattern every two iterations
as does the fourth, bottom, node. But if you look at rows 2 and 3 you will see that
nodes 2 and 3 fire only once every four iterations. Nodes 2 and 3 are responsible for
an attractor cycle length of L=4. But node 1 (and node 4) fire at a faster frequency
so we will use the notation sub-L to describe the short length of their faster
frequencies. In the case of these two nodes sub-L=2. Both L and sub-L's emerge as
formal characteristics of the system and we will refer to both as the fundamental
frequencies of the system.
Modeling Double Description. Now we can describe more precisely the nature of
the double description that will produce dynamic form. The first description is the
flow of differences within the original system (defined rigorously by a sequence of
state vectors) and the second description is a parallel flow of snapshots of the
original flow. That is, we have two flows of process (two descriptions), systemic and
representational; and visual form arises in the relationship between the two. We will
demonstrate that dynamic visual form is a co-construction of systemic and
representational flows. Let us expand these idea,emphasizing two points. First,
regarding representational process, there will be a series of snapshots of the system's
flow of state vectors, each snapshot of length W and each occurring rapidly, in
order, one after the other. As noted, this rapidly occurring series of snapshots works
like a movie; one still frame is followed quickly by another.. The second point is
that we can adjust the length, W, of the snapshots in real time as we go. Doing so, in
mathematical terms, adjusts the phase relations between the frequency of the
system's attractor cycles and the frequency of the recurring representational process.
We will show a simple model in which dynamic form emerges from the the phase
relations between systemic and representational frequencies. Let us map this
Boolean model to Bateson's epistemology using an idealized notion of the retina. As
Bateson points out, somebody could (theoretically) go out and put the on-off
responses of individual neurons in the retina onto a piece of paper (2000, p. 460); to
keep up with ongoing changes in the retinal system across time such a person would
have to draw a series of snapshots and would consequently end up with an ordered
stack of papers. This Batesonian thought-experiment maps directly to our series of
snapshots.
Apparent Stability and Apparent Motion. We now place these two descriptions in
relation to each and define their phase relationship. Figure 3, which has time
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(iterations) on the horizontal axis and two nodes of a hypothetical Boolean system
on the vertical axis, shows what happens when L is not equal to W, specifically
when L=4 and W=5. To be concrete, let B (black) indicate that a node "fires" and W
(white) indicate that it does not in Figure 3. Notice in Figure 3 that the top node is
cycling BWWW every four iterations (it fires once every four iterations) while the
bottom node is cycling BWBW. For the whole hypothetical system (of N=2 nodes)
L=4, but for node 2 sub-L=2. The vertical cross-hatched bars indicate the divisions
between a series of three snapshots (each capturing W = 5 iterations of the system's
process). More formally the system itself is cycling with frequency of 4 iterations
and the representational process is cycling with a frequency of 5 iterations; the
processes are out of phase. As a result of this out-of-phase relationship, for the top
node, the position of its single B (fire) appears twice in the first window and then
appears to move backwards relative to the frames defined by subsequent two
snapshots. This is the same out of phase relation that causes a wagon wheel to turn
backwards in movie. It is called apparent motion and is generally described as an
illusion. In contrast, within the framework of this model apparent motion is not caste
as an illusion but as a process central to form perception. When W = L, that is when
the frequencies of system and of the representational process are in phase, the same
snapshot will be painted over itself over and over and the dynamic pattern appears to
stabilize; this is only apparent stability since the system processes are cycling as fast
as they always do. But because system process and representational process are in
phase the system's process appears to freeze. Thus such a system can create the
appearance of static objects in a dynamic relational world and resolves the paradox
of how objects seem static in a world of flow. Moreover this apparent stability will
occur if W is any integer multiple of L. Also notice that, excluding integer multiples
of 4, if W = 2 or any integer multiple of 2 then node 2 (which has sub-L=2) will
freeze even while node 1 keeps moving. Thus adjusting phase relations between
systemic and representational process allows the possibility of freezing some parts
of a system while allowing other parts to be perceived dynamically. You may
confirm for yourself that if L>W features of the system process (such as nodes
firing) will apparently move forward rather than backward as they did above when
L<W. We will now make these points experientially.

Figure 3: Apparent Motion
Instructions. If necessary, get the Java plugin. In all the following applets begin by
pressing the Use Delay radio button and then adjust the Delay Slider until your
particular computer is painting windows to the screen at about 25 to 35 frames per
second (fps). Adjusting the delay (between iterations of the system) is crucial
because different computers paint visualizations on the screen at different speeds; so
the Delay slider allows you to adjust your computer to paint windows (frames) to
your screen at a known rate; apparent motion research has shown that a particularly
useful range is between 25 and 35 fps. The fps readout is to the right of the
Stop/Play control bar. The number of fps is a potent variable and you may set it to
any value you want by adjusting the delay between iterations. Keep the fps below 65
since most monitors cannot paint accurately beyond about 65 fps. To adjust the

Mapping Gregory Bateson's Epistemology to Nonlinear Dynamic S... Page 11 of 19

delay between each screen-paint, you may either drag the Delay Slider or, for finer
adjustments, single-click on the Delay Slider Bar either above or below the Slider.
Each applet loads to a default basin; perceptual experience with the dynamics of the
default basin is discussed on the text accompanying each applet. In the sections
below we do not repeat the details of these discussions but simply note the major
results. Optionally, on each applet, you may click the Perturb button which (almost
always) provokes the system into a different basin to explore perceptual experiences
in other basins. When you perturb the system into other attractors the particulars of
your observations will change but the same general conclusions will usually be
verifiable; sometimes the new basin will have characteristics that we are not
focusing on here and other, interesting, observations may apply. Remember, these
are not old media, movie-like set pieces where everything is known. We can set the
system's initial conditions to start in a particular basin that we find interesting. But
when you perturb you do so pseudo-randomly and there is no way to know where
you might go. Some of these systems have hundreds, even thousands of basins,
many of which have not been observed by users before; some have only a few
basins. When you perturb a system you may find yourself in a basin that
demonstrates something new.
Perceiving fundamental dynamics. The first applet demonstrates how the phase
relations between the process flows of the original system and the representational
system can freeze (or cause to move together in a coherent way) formal
characteristics of the original system such as attractor cycles and attractor subcycles. Link to Exemplar 1 (by clicking); the page that pops up includes detailed
instructions for adjusting phase relations between two flows of Boolean process.
These two flows, in Bateson's terms, are a double description of the same event.
One flow is systemic; it is the flow across time (iterations) of the Boolean system as
it cycles through an attractor. The other is representational; it captures a given
number (W) of iterations of the system and presents them visually to the screen.
Adjusting the phase relations between these two descriptions allows you to
"extract" the fundamental frequency (L) of the systemic attractor cycles as well as
systemic sub-cycles (sub-L). When W is equal to L (or any integer multiple of L)
the whole attractor freezes even though the system is running. When W is equal to
the sub-L (or an integer multiple of sub-L) you the sub-cycle freezes. Thus you can
highlight whole attractors or sub-cycles of attractors by freezing them or by making
them move coherently together. In summary, adjusting phase relations between to
descriptions allows the extraction of the fundamental frequencies of the system.
Forms Derived from Relationship. Link to the Exemplar 2 applet which will
demonstrate how visual forms emerge from the phase relations between two
descriptions (flows of difference) that are not in any way technical characteristics of
the system per se. These "derivative forms" only emerge in the relationship between
systemic and representational process. Notice that on the web page that contains the
Exemplar 2 applet there is, as well as the dynamic representation provided by the
applet, also a static snapshot of the the attractor's ongoing flow. The snapshot does
not, indeed cannot, show these derivative forms we are referring to here because
they emerge dynamically from the phase relations between the ongoing systemic and
ongoing representational process. The reader can adjust W to change these phase
relations to experience how different derivative forms emerge as the phase relations
between systemic and representational processes change. We will discuss this
below.

Mapping Gregory Bateson's Epistemology to Nonlinear Dynamic S... Page 12 of 19

Ambiguous Motion. Exemplar 2 (and even more so Exemplar 1) demonstrates
another interesting phenomenon: Ambiguous motion. Set W = 77 and observe the
fifth node from the top (lined up with a red hash mark). If you run a mouse arrow or
the tip of a pen back and forth along the horizontal line of the 5th node you will note
that the motion will change directions. There are many examples of ambiguous
static figures (e.g., Necker Cubes); this appears to be a more general case in which
motion itself changes orientation. With a little practice users can provoke this
change of direction of movement with their eyes alone. With W = 83, complex
emergent forms with ambiguous motion can be perceived moving either right to left
or left to right; once again, you may require a horizontally moving pointer to observe
this phenomenon. Very triking ambiguous motion is shown in Exemplar 1 where
whole groups of nodes move together to the right or to the left depending on which
way you move the cursor across them.
A Simple Model of Dynamic Form. Above, we have used E42 to demonstrate how
changing phase relations between the computational flow in a computer's CPU and
the representational flow to a computer's monitor produces interesting perceptual
experiences. We now turn to a more speculative and risky venture; we propose one
possible model that maps the computer simulation we have just reviewed to a
Batesonian difference based epistemology. While we are not modeling neural
activity (neural network models do that better), let us begin by talking about the
retina in an abstract way as a richly connected network through which differences
flow. At this point we re-emphasize the map/territory distinction (Bateson, 2002, p.
27) to make it clear that we do not propose to model any aspect of the territory itself;
rather we are modeling Bateson's proposal that what gets onto maps from the
territory are differences (2000, p. 457) and that knowledge (2002, chapter 3)
emerges in the relationships among multiple descriptions (multiple flows of
difference). Note that, while we do not model the territory itself, we do assume that
the retina is coupled (i.e., entrained) with systemic processes ongoing in the territory
(e.g., Turvey, 1990, p. 942) and consequently that retinal dynamics have a useful
relationship of dynamics in the territory.
In this spirit then the retinal image is modeled as a discrete dynamic system coupled
to the environment. We also propose that form emerges through phase relations
between at least two streams of differences which we call, after Bateson, two
descriptions. The first description is the retinal image as it flows toward higher
centers. As a second description we propose a parallel, representational flow. Thus
we propose that dynamic visual form emerges from phase relations between the
flows of the first (retinal) and second (representational) descriptions. Another
assumption is necessary: The perceptual system must have some mechanism for
adjusting the phase relations between these two descriptions. Such a mechanism
would allow the extraction of different dynamic forms. Presumably one part of
perceptual learning would be learning to adjust these phase relations in context
specific ways that both have utility for a person and correspond to social
conventions in a particular context.
A profound insight (e.g., see Varela, Thompson and Rosch's concept of enactment,
1993) in modern thinking is that knowledge in general and representation in
particular is not a reflection of (or a photo of, or a tape of) what is "out there" but is
more usefully described as something that emergences in the relationship between
the processes of the knower and the processes of what is known. Representation is
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not a passive response to the universe; it is an active co-construction, an enactment
in Varela, Thompson and Rosch's terms. Knowledge is neither here nor there, it is
neither in the territory nor on the map; it is in the relationship between the two. How
do we begin to specify, beyond these provocative words, what such statements might
mean? In our proposed model the retina is a (binary) dynamic system whose
characteristics (attractors, etc.) are entrained with the dynamic system called the
ecological context. Whatever is the appropriate model of the ecology's dynamics
might be, following Bateson, what gets onto maps (retina in this case) from the
territory are differences; thus we model the retina's response as a Boolean system.
The retinal Boolean system already entrained to the ecology also entrains itself with
a proposed representational Boolean system. To be as explicitly as possible, in our
computer simulations we can specify Boolean process running in the CPU and
representational process painting to the screen. We noted in Exemplar 2 and
Exemplar 3 that visual forms emerge that are not formal characteristics of CPU's
Boolean system but are a co-construction of the CPU Boolean system and the
representational process of painting to the screen. Thus we propose that the
dynamics of the retina is Boolean-like process that is entrained with the ecology
around it and additionally with a representational proceeds such that some visual
forms emerge relationally and are not actually characteristics of the retinal dynamics
per se and therefore not characteristics of the ecological dynamics. The camel
we see in the clouds is a co-construction of the light patterns reflected to our eyes
from the dynamically systemic flow of turbulence in the cloud and of our retina as a
dynamic system and of a representational dynamic system. Certainly there is no
camel in the clouds; much is derived in the relationships among dynamic systems.

Hierarchies of Knowledge: Differences in Differences
Bateson (2000), pp. 463f) proposes a mental experiment for the reader:
I have said that what gets from territory to map is transforms of
differences and that these (somehow selected) differences are
elementary ideas. But there are differences between differences.
Every effective difference denotes a demarcation, a line of
classification, and all classifications are hierarchic. In other words,
differences are themselves to be differentiated and classified. In
this context I will only touch lightly on the matter of classes of
difference, because to carry the matter further would land us in the
problems of Principia Mathematica. Let me invite you to a
psychological experience, if only to demonstrate the frailty of the
human computer. First note that differences in texture are different
(a) from differences in color. Now note that differences in size are
different (b) from differences in shape. Similarly ratios are
different (c) from subtractive differences. Now let me invite you...
to define the differences between "different (a)," "different (b),"
and "different (c)" in the above paragraph.
In this powerful elaboration of his difference-based epistemology Bateson proposes
that taking differences in differences will produce a hierarchical structure differences
(and differences are the basis of knowledge). The idea of hierarchic levels is a core
insight about epistemology for Bateson (e.g., 2000, pp. 248-253). We propose to
use the Boolean simulations as a tool for exploring this insight.
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TAO. Malloy, Jensen, and Song (2005) describe a method for differentiating
differences in Boolean systems using a function they call TAO because it tracks the
differences inherent in change over time. Conceptually their approach is very
simple and we will consider a simple example here to outline the logic of that
approach. In the N=4 example shown in Figure 1, the attractor cycle for Basin 1
consists of the following state vectors: S(1) = {1001}, S(2) = {1101}, S(3) =
{1111}, S(4) = {1011}, S(5) = S(1) = {1001}, ..., recursively, forever. We can find
the differences in the pattern of differences seen across time in the state vectors.
Examine S(1) and S(2). As time moves from iteration 1 to iteration 2, notice that
the first node's value is the same in S(1) and S(2), that the second node's value
changes from 0 to 1, that the third node's value is the same, and that the fourth node's
value is the same. So the pattern of differences in the differences from T(1) to T(2)
is {same, different, same, same}. In contrast the pattern of differences in the
differences between S(2) and S(3) is {same, same, different, same}. Before we
continue the process let us formalize the notation. Let same = 0 and different = 1;
and call the operation we just did in our minds TAO-1 (don't worry about what the
"1" means for the moment). We will use TAO-1(1,2) to indicate the differences
between S(1) and S(2). So for the comparison of S(1) and S(2), we write TAO-1
(1,2) = {0100}. Similarly we can write TAO-1(2,3) = {0010} for the comparison
of S(2) and S(3). If we continue with our thought experiment, comparing S(3)
and S(4) we get TAO-1(3,4) = {0100}. Finally an attractor cycle is a circle (so S(5)
= S(1)); therefore we only have to calculate one more TAO to completely analyze
all the differences among the differences in the flow of state vectors in this particular
vector: TAO-1(4,1) = {0010}. To fully record the results of TAO-1 for basin 1, we
can take those four vectors and make them the rows of a matrix, which we will call
the TAO-1 matrix. We could repeat this analysis for the state vectors of the
attractor cycle for Basin 2 (see Figure 2). We won't repeat a similar derivation here
for basin 2 but such a derivation would result in four TAO-1 vectors for Basin 2:
TAO-1(1,2) = {1101}, TAO-1(2,3) = {1111}, TAO-1(3,4) = {1011}, TAO-1(4,1)
= {1001}. To fully record TAO-1 results for basin 2, we can take those four vectors
and make them the rows of a matrix which we can call the TAO-1 matrix for basin
2.
Recursive TAO. Since the output of TAO is a vector of differences (0's and 1's),
TAO can be applied recursively to its own output. For example for the analysis of
Basin 1 above, TAO-1(1,2) = {0100} and TAO-1(2,3) = {0010}. Remember that,
like the state vectors, the TAO vectors are ordered and correspond to the four nodes
of this system. Examine the differences among the four ordered positions in those
two vectors; you will get another vector, {0110}, assuming same = 0 and different
=1. We formalize this as TAO-2. We can also recursively apply TAO to the output
of TAO-2 to get TAO-3, and so on. Because TAO-1 examines changes (in state
vectors) over time it is a discrete form of the first derivative; TAO-2 in turn
examines changes in the changes over time (second derivative). We won't go over
the details here, but we can write TAO-2 and TAO-3 matrices as we did with TAO1. More details as well as a historical perspective can be found in Malloy, Bostic St
Clair, and Grinder (2005) and informal descriptions can be found here.
Sorting Attractors using TAO Matrix equality. The four TAO-1 vectors for
Basin 1, [{0100}, {0010}, {0100}, {0010}] can be collated together as the four rows
of a TAO matrix for Basin 1. Similarly the four TAO-1 vectors for Basin 2,
[{1101}, {1111}, {1011}, {1001}], can also be placed in a TAO-1 matrix for Basin
2. In the same way, we can create TAO-2 and TAO-3 matrices for each basin
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separately. Two matrices are equal if and only if every value of every corresponding
element in the two matrices are equal. We can sort the attractor cycles for basins
into categories based on TAO-1 matrices, placing only those attractors in the same
category that have TAO-1 matrices that are equal. This can be done for TAO-2
matrix equality, for TAO-3 matrix equality and so on. Please note that we have not
gone over this process in detail; indeed, the small four node example we have used is
too simple to provide an example of TAO matrices that are equal. Our intention is
to lay out the logic of the analysis we have done. The simple idea is that we can
calculate difference in the flow of differences in not just one but several attractor
cycles; then we can look for attractor cycles whose flow of differences do not differ.
Such equivalence in the flow of differences will produce categories of attractors
which, when visualized, we appear similar to each other. A hierarchy of perceptual
organization will emerge if we apply TAO recursively, taking differences in
differences in differences, as we will demonstrate below.
We now have a way to operationalize Bateson's thought experiment (see quote
above) within the Boolean model. We have already discussed how to generate
visual forms from attractor cycles. We can use TAO to examine the flow of
differences in various attractor cycles and find the differences in differences in
differences between attractor cycles recursively as many times as we want. This
creates matrices of differences in differences at each level of recursion for each
attractor cycle in a system. We can sort the visual forms generated by attractor
cycles based on whether their TAO-1 (or TAO-2 or TAO-3) matrices are equal.
What could possibly come of this? Frankly we backed into this process partly for
other reasons and didn't' expect it to show much. The results surprised us.
In this study three realms of description converge on the concept of hierarchical
levels in knowledge: Batesonian epistemology, a Boolean model, and human
perceptual experience. We've described relevant aspects of Batesonian
epistemology and outlined a Boolean model; now let's turn to perceptual
experience. Figure 4 shows visual forms derived from nine attractor basins found in
a small N=36 Boolean system. The bottom row (TAO-1) places these basins in
categories based on TAO-1 matrix equality. That is, basin patterns 76 and 60 are
placed in TAO-1 cat 2 because they have identical TAO-1 matrices; this means that
TAO found the differences in the differences (between state vectors) to be identical
for forms in this category. Similarly the three basins (89, 74, 95) in TAO-1 cat 4 all
have TAO-1 matrices that are equal to each other (but not equal to TAO-1 matrices
for basins in other categories). The striking thing (and here is where you check your
own perceptual experience) is that the three basins in cat 4 are more similar in
human judgment to each other than they are to patterns in other categories. The
same is true for cat 2. Notice that for the bottom row, there are six categories, four
of them are singletons, having only one instance.
Hierarchy, Categories, Visual Forms
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Figure 4: Hierarchy, Categories, Visual Forms
The second row up from the bottom of Figure 4 categorizes visual forms based on
equality of TAO-2 matrices. This is a higher level of abstraction in the sense that
TAO-2 is the second derivative and looks for changes in the changes detected by
TAO-1. These are complex visual judgments but notice that the forms that are
collated in TAO-2 cat 1 do go together and those that are placed in TAO-2 cat 2 also
go together. This means that within categories the differences in the differences in
the differences are identical within each category. In contrast, between categories
the differences in differences are different. We are starting to see in perceptual
experience something like the hierarchy of differences proposed by Bateson in his
thought experiment. The two singletons, basins 67 and 78, are distinct from the
other nine patterns and from each other. The third row from the bottom of Figure 4
categorizes visual forms based on the equality of TAO-3 matrices (equality of
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differences in differences in differences in differences). We now have only three
categories, and, while you can find distinctions among the patterns in each of those
categories, if you had to place all nine visual forms into three categories, how else
would you do it? The question is serious; we are creating a perceptual hierarchy in a
Boolean simulation based on Bateson's proposal that taking differences in
differences produces a hierarchy of knowledge (in this case perceptual judgments).
Finally the top row shows that at the level of TAO-4, all nine forms have identical
matrices.
Boundary Conditions. These hierarchies of visual form emerge in all cases where
the attractor cycle length, L, is a power of 2 (L = 2, 4, 8, 16, ...); that is, the
hierarchies of form emerge when L is a power of the number of states in the Boolean
base. When L is not equal to a power of 2 other, interesting, phenomena emerge;
these phenomena are not discussed in this paper. The boundary condition for the
emergence of hierarchies that L equal a power of 2.
The Relation of Mental Hierarchies to the Emergence of Biological Ecologies.
As we did with dynamic form in the above discussion we would like to hazard a
conceptual leap by using the Boolean simulation of hierarchies to model
epistemological phenomena. In this case we model Bateson's suggestion that
hierarchies of difference emerge from taking differences in differences. To be
concrete, suppose on a hike in the desert we encounter a raven. In standard
biological taxonomy we can mentally place that raven in a hierarchy (Anamilia,
Chordata, Aves, Corvidae, Raven). Having introduced our friend the raven, we want
to make a distinction between epistemology and ontology. Kauffman and Turing
when they referred to self-organizing form were referring to the coming into being
of ontological form, actual beings, the actual raven in our example. Evolutionary
theory in general addresses the coming into being of the existential beings we
experience around us. In contrast, biological taxonomies and similar hierarchies are
mental processes operating on those beings. Let us map those thoughts about
biological beings to the visual forms that are generated by our Boolean attractor
cycles. We liken forms themselves in Figure 4 to existential beings (ravens, jays,
hawks, etc.). The forms per se came into being through processes identical to those
proposed by Kauffman for evolution: Those forms emerged into being (as it were)
on the computer screen through the coupled nonlinear generating processes of the
Boolean system. In other words, the forms themselves are produced in a way that
parallels Kauffman's ideas about the emergence of order in biology. In contrast, the
hierarchies Figure 4 are produced in a way that parallels Bateson's ideas about how
taking differences in differences produces classifications that are hierarchic. Note
that in Figure 4 the forms themselves are repeated at each higher categorical level;
the hierarchy does not consist of different (somehow more abstract) forms at each
higher level but rather of the same forms categorized in more abstract ways at higher
levels. The hierarchy in Figure 4 results from the mental operations of taking
differences in differences (ala Bateson). The highest level (TAO_4 equality) in
Figure 4 might map to high order levels in a biological taxonomy such as chordata
where all chordata (such as birds, mammals, fish, reptiles, etc), no matter how
different, are put into the same category. The TAO-3 category 1 might correspond
to aves, where birds, however different, are all grouped together, and so on.
Humans can perceive the similarity relations in the hierarchic categories shown in
Figure 4 even if they might have categorized those forms slightly differently; in a
similar way, they can perceive the plausibility of biological taxonomies even though
they are capable of categorizing life forms differently (as different cultures do). Our
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proposal is that the visual forms come into being through Kauffman-like
(ontological) processes and are categorized by Bateson-like epistemological
processes. This is a crucial distinction; biological beings come into being by
evolutionary and morphogenetic process; after the ontological fact they are classified
by mental processes. The raven who a few hours from now might well be cleverly
unzipping our day pack and eating our lunch while we are away doing something
else, came into being however it came into being. The glory of evolutionary theory
is that it is a way to describe such wondrous coming into being. The glory of
epistemology is that it is way of describing how we can taxonomize the life that has
come into being. And the raven, as it observes us, does it too have mental processes
that generate taxonomies, and if so, where do we fit in its hierarchies?

Final Remarks
A core aspect of Bateson's epistemology is that what gets from the territory onto
mental maps are differences; and the transforms of differences as they flow through
a network are the foundation of knowing. Moreover, new, derivative knowledge
(such as depth perception, Bateson, 2002, p. 64) results from the relationship
between double (or multiple) descriptions (flows of differences). Bateson's
arguments are largely verbal descriptions of process, e.g., how binocular vision
might produce depth perception. We have operationalized those ideas using Stuart
Kauffman's (1993) NK Boolean model as a way of exploring Bateson's verbal
arguments using the power of dynamic systems mathematics in the form of Boolean
simulations. Our results are not just consistent with Bateson's ideas but extend them
in ways that allow us to talk about how dynamic form perception might work and
how hierarchies might emerge through the mental process of taking differences in
differences.
The key epistemological concept is the multiple flows of difference that act, in
Bateson's terms, as multiple descriptions. We have examined how the relationships
among such flows generates knowledge. In the case of dynamic form we have
examined how the phase relations between systemic and representational processes
generate forms that exist not in the two flows themselves but in the relations
between the flows. Some the forms that emerge from these relations are
characteristics of the systemic dynamics per se (where the system per se is defined
as the Boolean computations or, in terms of the model's extrapolation, the retina).
Other of these forms are not characteristics of the system itself but emerge from the
process of representing the system (Exemplar 2 and Exemplar 3).
In terms of hierarchies of difference the two descriptions we have defined are, first,
the system's flow as it cycles through attractors and, second, TAO, process of
finding differences in the system's flow of differences. Perceptual hierarchies
emerge from the relations among these two descriptions.
One risk of precise models such as ours is that they can over specify and trivialize
important insights. It is our contention that this is not the case here. The precise
models led to interesting results that can be (however speculatively) generalized
back to large and important issues.
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Abstract
Practically, since its foundation, Mexico City has had serious problems with the supply of water for its
residents, problems such as the lack of near and abundant sources of water and the lack of a culture of water.
In this work the problem of the water supply to Mexico City is treated from a holistic perspective by
identifying and analyzing the most meaningful problems, those which greatly impact the quality of the water
service.
Firstly, some of the main characteristics of the hydraulic system are presented, so that anyone might have an
idea of the origins of the current problems and the difficulty of arriving at real solutions.
Then, the most relevant problems are identified and classified into two categories, the first category includes
the most outstanding problems. Later the first category problems are described in order to carry out an analysis
of them. Some alternatives of solution are suggested for these problems.
Key words: hydraulic system, Mexico City
Introduction
Mexico City and its metropolitan area are seated in the valley of the same name, located at about 2300 m
above sea level. It doesn't have natural outlets to drain water that comes from pluvial precipitation and/or that
already used by the population, nor does it have a deep and permanent river that provides of enough water for
its inhabitants. The pluvial precipitation on this region is abundant for the months of June, July, August and
September and scarce for the remaining months.
The population of this area are ruled by two independent political entities: there are approximately 20.2 million
permanently settled people (CONGUA, 2005 c) and a floating population of about 1 million. This population
continually grows at a rate of 2%, basically due to immigration.
The sources of water supply for all services are the aquifers of the same valley, some springs which are fed by
not very deep underground glides, the basin of the valley of Lerma and the basin of Cutzamala, both in the
state of Mexico.
Historically the operation of the hydraulic service for the biggest and most important city of the nation has
been plagued with many difficulties and, unfortunately, it is not possible to visualize the end for those
anomalies. Two examples are given: first, in the beginning the lack of natural outlets for draining the periodical
rainfalls caused several light and severe floods. Second, more potable water sources were required when the
population grew and waters production from the available sources diminished.

The appearance of severe floods made necessary the construction of a deep cut for draining the valley and so
the city would be safe, but a few years later, when the population expansion took place, this deep cut was not
enough and tunnels and big aqueducts have had to be built.
For the first years of the city, the supply of water came from nearby springs through aqueducts. Many years
later, the lack of enough supply for the increasing population impelled the water extractions from Mexico
City’s underground and from the basin of the Alto Lerma, Estado de Mexico.
In the beginning, the extraction from aquifers of the valley was carried out by observing the balance
extraction-infiltration: but it didn't take too long to break such a balance, more water was pumped. This
situation caused differential sinking of land, and consequently, malfunction of structures such as buildings,
monuments, aqueducts and, underground facilities in general, as piping nets for water distribution or for
drainage of used water. In last decades, it has had to import water, once more; this time from the basin of the
Cutzamala river, State of Mexico, located approximately 150 Km away from Mexico City.
In this work, a number of problems that affect the functioning of the Mexico City’s hydraulic service are
identified, classified and then analyzed. General alternatives of solution for the most meaningful problems are
suggested.
Problems that affect the system
From a list of more than 100, the most important problems observed in the operation of the hydraulic system of
the Mexico City are shown in Table 1.
Description of problem areas
The simplified descriptions of the problem areas have the purpose to show the conflicting situation that is
present in the operation of the system and one way or another affects the quality of the water service. In this
way, the analysis of the problems is facilitated and some solution alternatives can be visualized for them and
consequently, to alleviate the situation of the hydraulic system in its entirety.
PHYSICAL /HYDROLOGICAL CAUSES
Num Area
Problem
1 Supply sources Reduction of recharge areas
2 Supply sources Over exploitation and differential sinking
3 Supply sources Import of water from near basins
4 Distribution nets Water leaks
5 Pluvial precipitation Low pluvial storage
6 Treatment of residual water Scarce volumes of treated water
SOCIO-POLITICAL CAUSES
7 Population Faster growth of population and urban area
8 Politics Faulty administration of the basin
9 Culture of water Inadequate uses of water
10 Financial resources Low tariff recovery
Table 1. Supply sources. Outstanding problem: Reduction of recharge areas

The exploitation of the aquifers of the valley is the main source of supply of water for the population of
Mexico City and its metropolitan area, which has had an enormous growth, as much in population as in
territory. The great amount of civil constructions, the limitation of green areas and the paving of most of the city
streets have caused a severe reduction of recharge areas for the valley aquifers.
Supply sources. Outstanding problems: over exploitation and differential sinking
For the last decades, the underground mantels are being over exploited. This is due, on one hand, to the
growing demand and, on the other hand, to the more and more accented lack of recharge areas. Also, given the
prevalent environmental conditions, the aquifer mantels are more vulnerable to the contamination. The over
exploitation, given the characteristics of the land, has had as a serious consequence, differential sinking in
several areas of the city, affecting constructions and underground facilities. In future, it will be recommended to
explore extraction of water from the deep aquifer which theoretically will not affect the superficial ground and
its differential sinking. (Santoyo et al , 2005)
Supply sources. Outstanding problem: Import of water from near basins
Approximately, the 70 % of the water for the supply to Mexico city comes from the underground of the valley
of Mexico (SACM, 1990 – 2006), a great portion of the rest is imported from the basins of High Lerma and
Cutzamala, both of the Estado de Mexico. This importation of water causes serious difficulties as high
operating costs, social conflicts and, in the case of the Cutzamala source, high electric energy consumptions.
As example of the generated conflicts, there is a legal controversy between Estado of Mexico Vs Distrito
Federal (D.F.) related with the exploitation of the aquifer of the Alto Lerma (CONAGUA, 2005c Chap. 2).
Distribution nets. Outstanding problem: Water leaks
The water leaks of the whole supply system, including all of its components from the sources up to the small
residential nets, they are approximately 30 % of the total volume that enters into the system for its distribution,
(SACM, 1990 – 2006). This means a volume of losses of 10.5 m3/s, which would be good for a population of
approximately million and half of inhabitants. The causes of these losses of water are very varied, but the most
important are in the deterioration of the distribution nets, during its lifetime.
Pluvial precipitation. Outstanding problem: Low pluvial storage
Generally, the pluvial precipitation in the rainy season is presented quite abundant in a short period of time,
(DGCOH, 1982). As consequence, for its abundance it has to be evacuated with readiness to avoid floods in
downtown, and due to its little duration, it is not possible to store it to be used in the recharge of the aquifer or
for an eventual direct use. It is allowed to be slippery outside of the valley.
Treatment of residual water. Outstanding problem: Scarce volumes of treated water
The reuse of the served water, previously treated, is of approximately 24% (8.3 m3/s) of the total volume of
water that enters into the system, it is very low in comparison with treated volumes in other towns of the world.
Several reasons exist for which this volume of treated residual water is too low. (SACM, 1990 – 2006).
Population. Outstanding problem: Faster growth of population and urban area
Obviously, the growth of population and territory are directly connected with the water demand. Since both
population and territory of Mexico City are in continuously growing, the demand of water, drinkable and not
drinkable, it is also growing in the same proportion. Unfortunately, the volumes of water, economically
available, don't grow the same rate.

Politics. Outstanding problem: Faulty administration of the basin
The basin of the valley of Mexico, which serves as a main source to supply water to Mexico City, it is shared
by three political entities (Distrito Federal, Estado de Mexico and state of Hidalgo). This situation causes
serious conflicts among those entities, which avoid an integral administration of the basin and an efficient use
of the hydraulic resources of the valley. Other important irregularities caused by this situation are: the lack of a
reliable census of the real number of users, the total extracted water, among others.
Culture of water. Outstanding problem: Inadequate uses of water
In general terms, the population doesn't have enough care with the supplied water, and this way, the water is
used to wash street sides, walls, cars, etc. Most of the time slight leaks are not repaired and the faucets are not
completely closed, etc. In addition, water consumers make important water wastes (CONAGUA 2005c, Chap.
3).
Financial matters. Outstanding problem: Low tariff recovery
Many of the problems previously mentioned require much capital to reach important solutions, as for example,
elimination of a biggest portion of water leaks of the whole System. The lack of enough financial resources is
caused by the scarce recovery due to low tariffs and high subsidy. This poor financial situation has avoided
carrying out new works, introducing improvements, realizing regular preventive/predictive maintenance,
equipment replacement, etc.
Systemic Analysis of the Problem Situation
Five possible proposals of solution are perceived, from various studies carried out, to alleviate the problem
situation of Mexico City and its metropolitan area. These five proposals are:
1. Change of residence, partially or totally, of the federal government, or the industrial sector, or a combination
of both, to another state of the Republic.
2. Increase storage of rainwater. At the present time, only one fifth of the rainwater is stored. (DGCOH, 1982).
3. Increase the use of treated water in all activities that can use it. Of course, it is necessary to build several
modern treatment plants and to separate sewage water from rainwater.
4. Realization of necessary works to minimize water leaks. Also, increase the number of crews equipped with
appropriated technology to eliminate leaks.
5. Strict surveillance on the use of water, so that wastes and improper uses of water be avoided. Permanent
campaigns of consciousness should be carried out concerning the care of water.
The first two points must carry out for a single time, while the rest should be carried out permanently during
the lifetime of system, provided that the current conditions are maintained.
These five points are necessary to improving the quality of the current hydraulic service and making it
sustentable for the future generations.
The setting in practice the first of the outlined points (solutions), the change residence to selected places,
should be made step by step up to the hydraulic balance input – output is reached.
An excellent solution to have more potable water would be to store big volumes of rainwater, to be used later.
This would mean the construction of two conducts, one for draining wastewater and the other for rainwater. In
this way, rainwater would not be contaminated and it could be stored and conveniently treated.

The treatment of the residual water, i.e., the purification and partial or total innocuousness of the water should
be made permanently in order to avoid pollution to the environment and, consequently, damage to human
health and health of other living beings.
In what refers to water leaks, it is clear these should be controlled and corrected with great opportunity and
effectiveness. To reach this purpose, it is required to use modern techniques for detection of water leaks in
pipes without having to destroy the pipe.
The last suggested point, it has to do with the culture of the use of water and, also, it constitutes a permanent
activity for each citizen and each authority. This culture should begin in the schools and to be continued with
adults.
Conclusions
The supply of water is fundamental for the life of all community and especially in the big concentrations. The
city of Mexico is supplied in two ways: from its own aquifer and from foreign aquifers, being this last resource
necessary, because the capacity of its own aquifer is not enough to satisfy the needs. The importation of water,
for obvious reasons, will bring severe social and economic consequences sooner or later.
However, one can affirm that the lack of water for the supply of the capital city owes more than anything to
that it has not been possible to take advantage of the rain water that abundantly precipitates on the valley year
after year. It is necessary to wait for a hydraulic and geological engineering solution.
Fortunately, the present responsible authorities of the service, and a part of the population, as well, have
already perceived the gravity of the problem. Thus, they are taking consciousness of the possible solutions.
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Abstract
Humans have been altering the natural landscape for millennia (e.g. Pyne, 2001; Fagan, 2004), but increasing population growth and technological
innovations are out-pacing management of this landscape (e.g. Hooke, 1994; Haff, 2003). Today’s human-ecosystem interactions are overwhelmingly
complex, reducing management agencies and policy solutions to ineffective, short-term interventions. The urban- “wildland” interface (UWI) of the
Los Angeles basin is the focal research problem of this paper. A system of inquiry is proposed that focuses management efforts on strongly coupled
human-landscape interactions and the emergent behaviors that result. This system of inquiry serves as the conceptual framework for a computer model
used to examine the dynamic behavior of the urban-wildland boundary.
Current management strategy calls for the suppression of regular fires to minimize the loss of lives and property. However, this management strategy
disrupts the natural dissipative processes that stabilize the urban-wildland boundary and creates delayed feedbacks. Management must recognize
coupling between system components that may not be apparent in the short term but dominate system behavior on longer time scales. The
accumulation of energy (fuel, development, suppression force, etc.) may lead to catastrophic events in the form of large fires and/or landslides. The
perceived system behavior is a filtering-out of small, frequent fires on short time scales, and the emergence of catastrophic fire events on longer time
scales.
The proposed system of inquiry can be used to focus management solutions on the emergent, synergistic interactions that are driving humanlandscape problems. It is a tool that can enable stakeholders to properly manage the coupled interactions between society and the surrounding
landscape on multiple time scales.
Keywords:Human-landscape interactions; urban-wildland interface (UWI); emergent coupled behavior; delayed feedback.
Introduction
The Urban-Wildland Interface
As a field, environmental management is evolving to adapt to the complexity of today’s human-landscape interactions. The urban-wildland interface
(UWI) has emerged as a particularly challenging environmental problem as sustainable management solutions remain elusive. The UWI can be
defined as the dynamic boundary where human development abuts and interacts with “wildland” (i.e. natural landscape). For many, these areas are
highly desirable residential sites offering privacy, unobscured views, and close contact with nature (Paterson and Boyle, 2002). As cities expand with
population growth, homes in the UWI are attractive to those escaping crowded urban centers. Technological improvements in rural development, slope
engineering, and natural disaster mitigation and prevention have made it possible to develop in these new areas. Both population growth and
technological innovations are allowing more people to live in close contact with wildlands. Consequentially, increasing numbers of people find
themselves in the direct path of natural disasters.
In the Los Angeles basin, urban sprawl encroaches into foothill ecosystems, as in the lower Santa Monica and San Gabriel Mountains, creating a
pronounced boundary between wildland and human development. The area’s unique geology and ecology is characterized by numerous natural
disasters, such as landslides, floods, debris flows, and wildfires (Cooke, 1984). Regardless, population growth and urban decay perpetuate UWI
development and force governments to mitigate and prevent these disasters. However, the expansion of urban boundaries into wildland areas has
dramatically increased the loss of lives and property. Increasing amounts of urban extent are burned by wildfires, and property damages are becoming
more costly (Goldstein et. al., 2000). In the last two decades, the number of structures damaged annually by wildland fires in California has increased
by a factor of five (CDF, 2000). Nearly every decade in the twentieth century has demonstrated an increase in fire suppression expenditures (Calkin
et. al., 2005). Land use changes in Southern Californian cities and other parts of the United States have created a patchwork of urban and wildland
plots along the interface to accommodate the influx of people (Davis, 1989). Population growth and urban sprawl introduce instability in the urbanwildland boundary, and governments are forced to institute greater mitigation and suppression measures to protect its citizens.
The human-landscape interactions within the Los Angeles basin are especially volatile. The San Gabriel and Santa Monica mountains lie in a
tectonically active region and are characterized by steep slopes consisting of a thin soil layer over marine bedrock (e.g. Cooke, 1984). These
conditions are particularly conducive to landslides and debris flows when unsupported slopes are exposed to heavy winter rains. Building upon these

file://localhost/Users/ginty/Desktop/305-1531-3-LE.html

Page 1 of 8

Proceedings of the 50th Annual Meeting of the International Society for the Systems Sciences

13/6/06 9:33 pm

slopes is dangerous and expensive as homes are often destroyed by natural disasters.
The Mediterranean climate of Los Angeles supports a unique ecosystem with intrinsic management challenges. Vegetative land cover is generally
chaparral with transitions to desert and coastal sage scrub at lower elevations and woodland at higher elevations (Schoenherr, 1992). Chaparral
vegetation is especially prone to regular fire events, because stands contain high percentages of dead biomass as an adaptation to conserve water. The
amount of dead material, or fuel load, increases with age and becomes exponentially more prone to fire (Bolsinger, 1989). Regular fires play a critical
ecological role by decreasing dead vegetation, creating space for seedling recruits, and releasing nutrients back into the soil. In addition, seasonal
atmospheric conditions create strong, dry winds, called Santa Ana winds, that produce severe “fire weather”. High pressure in the area of Las Vegas,
Nevada produces an offshore flow that forces hot, dry air from the deserts through southern California mountain passes. These winds bring very low
relative humidities (often below 15 percent) that desiccate fine fuels (Raphael, 2000). The result combines dry fuels, high temperatures, and driving
winds to create “fire weather”.
Additionally, the city of Los Angeles is finished growing. It is contained by mountain ranges to the north and east, and by the Pacific ocean to the
south and west. For this reason, the UWI remains the only part of Los Angeles to display continued growth. Economic opportunities have shifted
from the urban center to investment around and beyond the city’s borders (Cortner and Gale, 1990). Population pressures and technological
innovations have motivated policy makers to relax permitting along the UWI to simulate economic growth and expand the market.
The boundary between human development and wildlands is currently unstable. Large fires existed in the surrounding mountains in the past, but life
and property losses were dramatically lower than today (Goldstein et. al., 2000; CDF, 2005). Encroachment of Los Angeles’s urban sprawl into the
surrounding wildlands has created coupled, non-linear human-landscape interactions. Management agents currently have no method to recognize the
underlying dynamics of these interactions in the management paradigm. Consequently, management efforts are unknowingly promoting emergent,
long term system behaviors that are unsolvable with the current system of inquiry. A new system of inquiry is proposed that focuses management
efforts on emergent, coupled interactions as causal drivers of the UWI’s evolution. Our understanding of natural ecosystems has progressed rapidly,
and the social sciences have gained insight into some of the dynamics that shape human decisions and societies. But the interactions between the two
spheres are only recently drawing attention. Current systems of inquiry in such fields as climatology, renewable energy, fisheries management, and
others concerned with sustainable practices are evolving to cope with our world’s escalating complexity. Yet, for all of these advances, recognition and
understanding of the dynamics that govern our interactions with natural systems is still in the early stages. Understanding the human-landscape
interactions through a complex systems perspective enables the design of long-term management solutions that can be implemented within the
constraints of human-value systems.

A Systemic Perspective
The UWI As A Complex System
Humans are interacting in new ways with the natural landscape, and today’s environmental problems can be overwhelmingly complex. Recognizing
the dynamics that produce landscape-scale behaviors is difficult in the short term, yet management agents must protect lives and property from an
extreme seasonal fire problem. Historical trends demonstrate an increase in very large, destructive fires (Goldstein et. al., 2000). A combination of
development policies and management practices are likely to blame. The UWI’s complexity on multiple time and spatial scales creates a disconnect
between cause and effect of human actions. Management efforts may actually be making the losses of lives and property worse by disrupting long
time scale dynamics. Intense, unexpected behaviors have emerged along the UWI. A new system of inquiry must be designed to meet the challenges
of long-term management planning.
The fundamental problem for managers of the UWI is difficulty recognizing the organizational dynamics of human-landscape interactions in the short
term. The study of complex systems has emerged as a new tool in this pursuit. Complex systems science can help managers to understand the current
state of the UWI and the dynamics that promote or inhibit change. As is characteristic of human-landscape interactions, behaviors of individual
system components are easily observable on small time scales. The dynamics that organize the UWI’s behavior, however, operate on longer time
scales than its constituent parts in a process referred to as “self-organization” (Kelso, 1995). Although, a system’s constituents display a wide range
of behaviors in the short term, their long-term behaviors are organized by feedbacks on longer time scales. In the current system of inquiry, there is no
path to investigating or addressing these behaviors, but the nature of complex systems offers hope.
Although human and natural systems are characterized by a multitude of variables, their behaviors fall within a comparatively small range (Waldrop,
1993). The small range of behaviors exhibited by each system is due to the existence of steady state attractors. Attractors are points (modes of
behavior) in a system’s phase space (range of possible behaviors) to which the system has preferentially evolved (Waldrop, 1993). In other words,
attractors are states in which the system have reached a dynamic equilibrium. The system’s behavior can then be described by a small portion of all the
system’s possible variables. Due to this fact, the dynamics of a complex system can be described by two qualities of any self-organizing, chaotic
system: non-linear, coupled interactions and dissipation. The proposed system of inquiry and accompanying computer model explore the non-linear,
coupled interactions of the UWI, and the dissipative processes that resist change to the current system state. This investigation will facilitate an
understanding of the human-landscape interactions driving emergent behaviors along the UWI.
Dissipative Processes and Non-linear, Coupled Interactions of the UWI
In the context of the UWI, the current steady state is the balance between the non-linear, coupled interactions that promote emergent order in system
behaviors, and the dissipative processes that stabilize behaviors by resisting change. For the chaparral ecosystems of southern California, the current
steady state exists as stable ecological relationships. Ecological relationships and processes maintain ecosystem function and sustain life. The human
system’s steady state is more transient because economic growth is always held as a priority. But in the context of the UWI, the stability of lives and
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property along the urban-wildland boundary is a steady state that is actively maintained. However, the existence of these steady states does not imply
that there are not other possible system states. In fact, external forces and/or endogenous processes can potentially destabilize the current steady state.
Over time, a system will transition from one steady state to another when the forcings upon the system are strong enough to overcome the dissipative
processes that maintain the current steady state. The destructive fires that are observed are the result of strong forcings on the system’s steady state.
Thus, the system’s current steady state can be described by the dissipative processes that maintain stability and coupled interactions that introduce
instability.
Dissipative processes are those that operate to resist change and maintain a system around its steady state attractor (Bar-Yam, 1997). The steady state
of southern California’s chaparral ecosystems is maintained by regular fires that perpetuate growth and renewal (Barro and Conard, 1991). Cyclic
fires act as a dissipative force that prevent the accumulation of decadent vegetation and stabilize the ecological role of chaparral vegetation. Additional
dissipative process of the natural landscape include various geophysical processes such as water and sediment transport, erosion, and vegetative cover
for slope stabilization. The steady state of the human system manifests itself as a distinct boundary between urban development and wildlands.
Unfortunately, development into southern California’s wildlands has placed homeowners in the path of these naturally frequent fires. Fire suppression
forces must reduce the frequency of fires near the urban-wildland boundary to protect lives and property. These co-evolving dissipative processes
have formed non-linear human-landscape interactions that are unstable in the long term.
Conflicting steady states between the natural and human systems have produced strongly coupled interactions at the UWI, but in ways that are not
easily recognized in the short-term. The establishment of strongly coupled, non-linear interactions begins when wildland fires damage property along
the UWI giving impetus to increased fire suppression. Local exclusion of fires opens opportunities for economic development. As development
grows, more fire suppression force is needed to extinguish any ignition in close proximity to property. Without the threat of fire damage, short-term
costs are limited to building, and development in the area will continue as long as it is economically feasible. However, increased fire suppression also
allows the unnatural accumulation of fuels from the exclusion of regular, dissipative fires. Eventually, catastrophic fire events are possible with an
accumulation of “energy” along the UWI. The actions of one component influence and are influenced by the behavior of another. The complexity of
the interactions between the two systems is staggering, as local efforts to prevent the loss of lives and property to wildland fires can have
consequences on multiple spatial and time scales.
Problematic behaviors of the UWI are caused by instabilities in the balance between non-linear, coupled interactions and dissipative processes. The
following discussion investigates how the disruption of natural dissipative processes is driving the emergence of intensified coupled human-landscape
interactions. Also, the ways in which management efforts are creating these conditions and are limited in their effectiveness are explored.
The Problem Dynamics of the UWI
Management’s primary problem is delayed feedback created by filtering-out small, regular fires. Organizational dynamics of the UWI are being
intensified by the disruption of constituent dynamics (i.e. accumulation of fuels, dense development, lax permitting, fire suppression force, etc.). Fire
suppression has become the catalyst for these disruptions, but it is necessary because of continued growth along the UWI. “In response to increased
settlement and people’s desire to live in and near natural landscapes, the law calls for extinguishing unwanted blazes immediately” (CFP Overview,
2000). Fire suppression has established strong, non-linear human-landscape interactions that delay natural dissipative processes to allow development
along the UWI. This has two very important implications. Delayed feedback created by management strategies is driving the emergence of more
intense system fluctuations. Additionally, the introduction of artificial delays creates a disconnect between cause and effect of management actions
exacerbating the difficulties of long-term management planning. As a result, the UWI’s behavior emerges as a delaying of small, regular dissipative
fires, and a promotion of conditions conducive to catastrophic events.
Management strategies are acting on the behavior of system components without realizing the system-level impacts. The current system of inquiry
approaches management solutions by breaking-down the system and analyzing its behavior at the individual component level. This approach has been
found to be flawed by many. In Manual de Landa’s book, One Thousand Years of Nonlinear History (1997), he asserts, “Analyzing a whole into its
parts and then attempting to model it by adding up the components will fail to capture any property that emerged from complex interactions.” The
importance of coupled, non-linear interactions is becoming more widely recognized, but few have taken it as far as Dr. Peter Corning in his book
Nature’s Magic (2003). On the causal role of synergy (i.e. coupled interactions) in evolution he says, “The interactions between the parts [of a system]
and their environment(s) may be even more important the the interactions among the parts.” Synergistic interactions between the natural landscape and
the human system are driving long-term behaviors of the UWI.
Delaying of natural dissipative processes creates new synergistic, human-landscape interactions that are more intense and often unexpected. The
delayed feedback created by artificial delays manifests itself in the fire return interval and a lack of information. In addition to allowing fuel
accumulation, fire suppression creates a false sense of safety along the UWI. By reducing the frequency at which small fires appear, continued
development is perceived as an economically beneficial decision. Economic valuation is limited by a lack of information and does not account for the
growing fire threat until losses are apparent. In this way, delayed feedback magnifies the disconnect between cause and effect of management actions.
When a large fire finally occurs, the damage is far greater than it would if development had not continued into the wildlands. Feedback from the
decision to continue development did not emerge until a fire was large enough to overwhelm suppression forces. Fire suppression is seen as a way to
protect development from uncertain future conditions, but it promotes delays in energy dissipation and information flows. Keeley et. al. (1999) assert
that fire suppression has no effect on the emergence of catastrophic fires. Comparisons with the “natural” fire regime of Baja, Mexico seem to provide
physical evidence to support this claim, but fire suppression certainly does not allow the natural dissipation of fuels. More importantly, fire
suppression introduces artificial delays into the dynamics of the UWI that create a false sense of safety, and give impetus to continue building into
wildland. The effects of delayed feedback have been observed repeatedly, yet the same behaviors are recurring.
Why Is This Management Problem Occurring?
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Why are these dynamics not being recognized? How did the UWI get to this point? Part of the answer is that the dynamics that drive the evolution of
complex systems are poorly understood. The current system of inquiry does not recognize these dynamics in the short term. Managers are acting in
what they perceive as the best way to protect lives and property, but management solutions are constrained by the current environmental management
paradigm. Human value-systems shape the current system of inquiry so that options for management strategies are severely limited. In the proposed
system of inquiry, a dynamical complex systems approach will facilitate understanding of human-landscape interactions, and the ways in which
system behaviors are interpreted and addressed within the larger cultural context.
A useful metaphor for understanding the dynamics of the UWI comes from Carneiro (1973). The UWI system can be likened to a train of gears in
which each gear represents a component of either the human or natural system. The gears differ in that some are larger, have finer teeth, turn faster,
etc. More importantly, some gears are drivers that engender motion to others, while other gears are passive and only transmit motion. The gears also
differ in the closeness in which they interact. Some gears reproduce the motion of others perfectly, while others may slip out of mesh and move
forward without causing perceptible change at the time. Yet, by and large, the train of gears moves together, and the system evolves over time with
motion determined by the interactions of the gears. However, if the gears get too far out of unison, the stress causes them to lurch forward producing
intense, non-linear changes.
Management agents are creating intense system fluctuations by acting upon seemingly unconnected system components which disrupt larger, longterm dynamics. Returning to our “gear train” metaphor provides an illustration of this process along the UWI. Natural processes can be seen as the
larger gears that operate on long time scales, and human development as quickly spinning smaller gears. Larger gears are halted to allow smaller ones
to spin freely. As more of the smaller gears are freed (i.e. continued development), managers are forced to delay an increasing number of large gears.
Over time, enough energy has accumulated-- in the form of decadent vegetation, dense development, lax permitting polices, suppression forces, etc.-that the gear train non-linearly resets itself when the restraints on the larger gears are overcome. This is a synergy of scale as the system reaches a
“tipping point” (Corning, 2000). Along the UWI, emergent behaviors-- seen as synergies of scale-- are produced and intensified by the introduction of
artificial delays. Consequently, they are acting as causal drivers of the system’s evolution through catastrophic events.
A New System of Inquiry
Through the lens of a complex systems approach, the proposed system of inquiry focuses management efforts on the coupled human-landscape
interactions that introduce instability into the urban-wildland boundary. Boundary instabilities are driving the emergence of strong, non-linear
behaviors, and their dynamics are failing to be recognized before large fluctuations occur. The current approach divides the coupled systems into
individual system components to create a management plan for the whole. While this may be easier logistically, it fails to capture the synergistic
relationships between each of the components and their environment. The coupled interactions that emerge as causal drivers are often hidden by the
more immediate behaviors of the system’s constituents. Individual components, or a “package” of determinants, that seem unconnected can form a
synergistic convergence and become coupled once they interact (Corning, 2003). The proposed system of inquiry would shift the management
paradigm to one that recognizes coupled interactions as organizational drivers and leverage points for action.
The nature of today’s environmental problems demand a system-level approach. The goal of this system of inquiry is to fill a gap between detailed
investigations of component processes and broad brush treatments. The synergistic interactions that connect constituent processes and higher system
organization over time are focused upon as targets for effective management. In Dr. Peter Corning’s book, Nature’s Magic (2003), synergies
(coupled interactions) are identified in a myriad of natural processes as causal drivers. This approach provides insight into the demanding nature of
today’s complex environmental problems. Specifically, coupled interactions that create artificial delays and delayed feedback must be managed on
short and long time scales. Therefore, the cause and effect disconnect of management actions needs to be closed. Essentially, management agents are
left to act in their immediate best interests-- to protect lives and property-- because their impacts on the dynamics that organize system behaviors on
longer time scales are poorly understood.
The proposed system of inquiry does not only facilitate understanding of the UWI’s dynamics, but it also emphasizes designing management
solutions with the current cultural context in mind. Economic paradigms, homeowner culture, and conservation values all interact to shape the current
management paradigm. In the proposed system of inquiry, human-value systems will be recognized for their feedbacks between management
decisions and emergent behaviors of the UWI. The cultural atmosphere surrounding management of the UWI places constraints on management
options. In order to successfully implement causal-level solutions, these constraints must be identified and their feedbacks corrected.
Forces That Shape the Current System of Inquiry and Their Assumptions
The current system of inquiry does not provide a vehicle to thinking about environmental management issues from a dynamical perspective.
Management efforts are oriented towards tangible, short-term solutions with immediate benefits. This is not to say that management entities do not act
in the best interests of the public. Rather, management options have become so limited by the current system of inquiry that designing long-term,
system-level solutions may not be feasible. Managers need knowledge of the dynamics that govern human-landscape interactions, and the cultural
atmosphere in which their decisions must be implemented.
Human-value systems create powerful feedbacks between management actions and emergent, coupled system behaviors. The cultural atmosphere in
which the current system of inquiry operates has established feedbacks that favor short-term solutions. Part of the reason, as mentioned above, is the
disconnect of human-landscape dynamics on short and long time scales. Constituent dynamics, such as fire suppression technologies, are the most
visible and offer immediate return on economic investment. Human-value systems have influenced the management system of inquiry towards risk
adverse strategies. Even with evidence that current management strategies may be ineffective in the long-run, cultural feedbacks resist change to the
management paradigm. The focus upon short-term solutions is seen at all levels of the current system of inquiry.
Focus on constituent-level action is evident in the system of inquiry after large, destructive fires. The body of research and recommendations that
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emerge continually favor strategies that mitigate or attempt to prevent losses -- symptoms of the larger problem. Instead of designing management
solutions that address the human-landscape dynamics of catastrophic fires, building codes and development policies focus on symptomatic fixes.
After major fires, wildland/urban fire reports are generated providing recommendations, including technical specifications, for urban planning, fire
suppression capabilities, vegetation management, and building construction (e.g. California Department of Conservation, 1972; California Department
of Forestry, 1980; Moore, 1981; Radtke, 1983) (Cohen, 1991). Incremental changes to individual components of the system are proposed and larger
human-landscape interactions are marginalized. Management solutions continually focus on the immediate benefits of technological “fixes”. Even
those who attempt a systems-level approach, such as Cohen (1991), fall short of addressing synergistic human-landscape interactions. Cohen even
asserts, “The wildland/urban fire interface problem would virtually disappear if structures did not ignite; therefore, the emphasis of a wildland/urban
interface fire risk assessment should be on structure ignition.” The fact is that human presence along the UWI has large-scale, long-term implications
that extend past property damage. Consistently, management agents resort to improving fire suppression capabilities, fire-proofing houses, or utilizing
mechanical methods to manipulate vegetation. So why do managers continue to seek short-term solutions that may ultimately drive the emergence of
catastrophic events?
The answer lies in the complex interplay between valuation, perceived fire risk, conservation values, and the emergent behaviors of the UWI. The
exact qualities of human-values systems can vary drastically by location and through time. Therefore, it is necessary to be explicit about current
cultural assumptions, because they are basal to investigating feedbacks into management decisions. A fundamental assumption is that both the natural
landscape and urban areas are complex systems, and that they interact with each other across a conceptualized boundary. This statement implies that
we are not only dealing with natural and human agents interacting with themselves, but with each other. Therefore, human values and beliefs
profoundly influence decisions on how, when, why, and to what extent the two systems interact.
A basic assumption is that all human agents (i.e. decision makers, market investors, home developers and buyers, fire suppression forces, etc.) are
organized and driven by the current economic paradigm. The exchange of goods and/or services is determined by the market conditions of supply and
demand. Home developers and investors will only pursue an economic opportunity if its return is greater than the necessary investment (Tietenberg,
2003). Specifically, homes will not be built on slopes that exceed the capabilities of available building technologies, will be too difficult to sell, or
where building permits are unattainable. Home buyers have a set of preferences, such as proximity to natural landscape, climate, view, privacy, price
range, and commute distance/time, that they use to choose the most desirable home and/or building sites (So et. al, 2001; Zabel, 2004). Both buyers
and sellers are well-informed about the conditions of the market and will respond to changes in supply and demand.
The use of an economic paradigm also implies a process of valuation used to evaluate policy options. Valuation is an inherently subjective process,
especially when common resource and non-material goods are involved. Valuation demands the use of discounting future values due to uncertainty,
and a weighing of immediate impacts versus long-term consequences. A typical policy situation along the UWI requires the comparison of economic
benefits secured from granting building permits to long-term environmental impacts. The house’s value and immediate tax revenue are easy enough to
calculate, but long-term impacts on the surrounding community and ecosystem are more uncertain. Because the processes that influence the behavior
of the UWI operate on many time scales, valuation frequently requires discounting and subjective evaluation. Despite high levels of uncertainty,
valuation plays a key role in decision-making and management practices. Consequently, a wide range of risk adverse behaviors dominate current
management strategies.
From this perspective, it is obvious why fire suppression has been and continues to be the dominant management strategy in southern California
(Miller, 2003). A typical management scenario, as illustrated by Miller (2003), is the fire’s ecological benefits and its ability to reduce hazardous fuels
must be weighed against the potential threats it poses to human life and property. The decision to suppress a fire is made when the potential negative
consequences from fire outweigh its potential benefits. Fire suppression has become necessary because of the continued growth along the UWI, but it
delays natural, dissipative fires and maintains a false sense of safety. Despite the long-term impacts, immediate benefits from fire suppression are
supported by cultural feedbacks. This situation illustrates economic valuation as a major obstacle in management decisions under the current system of
inquiry.
Economic valuation also restricts the operation of fire suppression practices. Considering the spatial extent of the UWI, excluding regular fires in a
fire-prone ecosystem is a daunting task. “From local to national levels, managers and planners are seeking to maximize the effectiveness of fuel
management programs while controlling costs. . . . Although the goal for the 2002 fiscal year is somewhat higher (2.4 million acres), this is only a
small fraction of the total acreage in need of treatment” (Miller, 2003). The total budget directed towards fire suppression activities is not nearly
enough to meet their demand. One of the reasons is that many of the factors that affect suppression efforts are difficult to quantify. Factors such as
access, suppression availability, and fire severity can not be reliably assessed at an unspecified time (Cohen, 1991). Uncertainty in fire suppression, an
adaptive process, forces managers to resort to other methods of fire prevention and mitigation like fuel modification or stricter building codes.
Valuation of natural resources, ecosystem health, and long-term benefits are continual stumbling blocks in environmental management. Several factors
are interacting to severely limit management effectiveness by reinforcing a focus on short-term solutions. Well-documented in natural resource
economics, natural processes do not lend themselves well to assignment of a monetary value. Although qualities of natural systems, such as scenic
views, clear air, and aesthetic appearance, are approximately valued as parts of a “consumer bundle” (Tietenberg, 2003), there is no method to assign
value to a stable urban-wildland boundary or sustainable human-landscape interactions. Moreover, the problem of environmental valuation is further
complicated because the dynamics of natural systems typically operate on longer time scales than do micro-economic processes. A classic example of
this idea is the economic valuation of a commonwealth.
Creating a new system of inquiry and accompanying computer model assumes that there is a desire to balance environmental health with economic
growth. Underlying this idea is the belief that a commonwealth or collective good exists that is in everyone’s best interest to protect. Although this
commonwealth is poorly defined, many examples exist, like fisheries or clean air, that illustrate the importance of common resources. Ecosystem
health and economic prosperity qualify as commonwealth, but so does the existence of a stable UWI. Stability in the urban-wildland boundary is
desirable for those living along the interface, as well as for insurance companies, financiers of prevention and mitigation of natural disasters, and
environmentalists. This is a key concept, and one that has manifested itself as a push for sustainability in our everyday activities. Thus, managing
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human-ecosystem for sustainability means that we are protecting a commonwealth and striving for a stable coexistence along the UWI.
A variety of conceptualizations can be found for a commonwealth, and all of them imply different approaches to valuation. Various forms include
shared natural resources, public goods, open-access resources, and common-pool resources (Tietenberg, 2003). The classic example of this concept is
popularly known as the “tragedy of the commons” involving a shared grazing pasture. What is relevant to the UWI is not the fact that many people
take advantage of its “services”, rather there is real value to all involved in actively managing their interactions with the natural landscape. In the case of
a grazing pasture, the value of sustainable management is relatively easy to recognize. The value of managing the UWI, however, is not immediately
apparent. Only when the dynamic behavior of the UWI and its potential for drastic fluctuations are understood does the value of long-term
management strategies become obvious. A proper valuation of possible long-term, intensified human-landscape interactions is absent in the current
system of inquiry. “In most cases, the amenities associated with hillside residences far outweigh the costs associated with a possible future fire
occurrence” (Gardner et. al., 1987). The crux of the issue lies in the favorable valuation of immediate benefits versus long-term costs under the current
management paradigm and system of inquiry.
Since the majority of environmental benefits are realized far into the future, uncertainty strongly influences cost-benefit analyses of management
strategies. The beneficial effects of wildland fire are often realized over much longer time scales than the negative impacts from fire (Miller, 2003).
“Landscape mosaics” created by a natural fire cycle are spots of recently burned vegetation that slow down the spread of fires, thus aiding fire
suppression efforts. However, successful long-term implementation of management efforts is required. Immediate fire suppression, as the best means
of securing short-term benefits, will continue as the dominate management strategy under the current system of economic valuation.
The next assumption involves the role of risk perception in decision-making processes. Specifically, perceived fire risk influences the values and
behavior of home-owners, insurance providers, and policy-makers. Although notoriously difficult to quantify, risk is nevertheless critical when
weighing the value of current and future policy actions, and must be considered as an essential element in human behavior along the UWI. Risk will
be considered in the new system of inquiry according to a comprehensive survey done by Gardner et. al. (1987) of homeowners along the UWI.
Assumptions are made that reliable information about perceived fire risk and homeowner values can be obtained from survey/interview methods
commonly used in social science studies. Conditions along the UWI have changed little since the study, as perceived risk still influences community
action and homeowner values remain consistent. Many critics of risk assessment point-out that the means by which risk is approximated are flawed
and subjective. However, the consideration of risk in this system of inquiry is not a quantitative one, rather a qualitative assessment of risk’s
importance in explaining the construction of the current management system of inquiry.
Perceived fire risk directly influences management decisions, policy options, and homeowner values. The majority of people living along the UWI do
not understand the physical and ecological dynamics of the environment in which the have chosen to live (Gardner et. al., 1987). Part of the problem
is that risk perceptions are formed on human-oriented time scales, which are typically oriented towards economic decisions. One of the communities
studied by Gardener et. al. (1987) illustrates this point. The fire-affected community demonstrated a dampening effect on awareness levels and risk
perceptions. Most likely, these residents were basing their assessment on the assumption that the recent fire reduced the vulnerability of the landscape
to another fire. Yet, in chaparral ecosystems, major fires occur roughly every 30-40 years (Keeley and Fotheringham, 2001). However, market forces
operate on much shorter time scales allowing sufficient time for the opening of economic opportunities. Perceived fire risk reflects homeowner values
that are based on principles of economic valuation. Limiting development into the UWI through permitting restrictions may be prudent in the long run,
but low perceived levels of risk render development restrictions economically unjustifiable in the short-term.
A “homeowner culture” of the UWI exists that applies considerable influence on management values. Perceived risk acts a template for homeowner
attitudes and actions, which in turn affect the rate of compliance to and preference for certain policy options. “Home-owners prefer policy strategies
that physically alter the wildland landscape - through prescribed burning programs or greenbelt land uses - or regulations placed on building
materials” (Gardner et. al., 1987). Technological “fixes” have vast appeal because their results are observable and immediate. Furthermore, homeowner
preferences are forcing management agents to seek-out strategies that align with their values. “Home-owners would rather have the landscape
modified for their needs than modify their behavior to live compatibly within the environment. Home-owners were reluctant to support strategies that
limited their residential living options. Also, they did not support policies designed to place the burden of protection directly on home-owners,
preferring solutions that fall on the shoulders of government” (Gardner et. al., 1987). Unfortunately, managers are placed in a situation where the
current valuation system provides for growth into the UWI, but does not allow the use of a wide range of management strategies. Selection of shortterm solutions is reinforced by economic incentives and home-owner values. Underlying this situation is insufficient knowledge of the dynamics that
drive the long-term behavior of human-landscape interactions. This fact is manifested in the formation of perceived fire risk.
Historical conservation values have also molded the current management paradigm. Until recently, preservation of “wilderness” has been the priority
of private and public conservation efforts. The Wilderness Act of 1964 defines wilderness as “an area where the earth and its community of life are
untrammeled by man,” and “which is protected and managed so as to preserve its natural conditions” (Miller, 2003). This ideal permeated all
environmental management strategies for decades. At this point in human history, however, we have extensively altered the natural landscape for our
needs. “Nature”, in the pristine sense, exists in very few places anymore (Trefil, 2004). Concurrently, management agents have begun to acknowledge
the vital ecological role of wildland fires. Although, reintroduction of fire into the natural landscape would require a redesign of current suppression
practices, which is strongly opposed by current cultural feedbacks along the UWI. The current situation is such that any change is not economically
feasible through valuation, plagued with uncertainty, conflicts with homeowner values, and/or no method currently exists.
The feedbacks produced by the human-value systems surrounding the UWI act to construct the current management system of inquiry. Human-value
systems provide the context in which management decisions are implemented, and they ultimately restrict the range of viable management strategies.
A bridge between system dynamics and cultural feedbacks is needed. The proposed system of inquiry is designed to recognize the dynamics that
drive human-landscape interactions and allow managers to consciously influence a coexistent evolution between the two systems.
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Conclusions
A Flawed System of Inquiry
Flaws in the current management system of inquiry are evident in the escalation of annual losses of lives and property along the UWI (CDF, 2005;
Goldstein et. al., 2000). Management agents are acting without full attention to the long-term impacts of their actions. A cause and effect disconnect is
leading management agents to create conditions that drive the emergence of intensified non-linear behaviors along the UWI. This disconnect is
produced by the system’s natural complexity and the artificial delays introduced by fire suppression that allow continued development. Management
agents are in the difficult situation were they can only accept policies that maintain an environment that protects an amassing human presence.
However, management agents are acting in what they perceive as the best interests of all stakeholders. They cannot be faulted for their mission to
protect lives and property. Economic, cultural, and conservation values have shaped the current system of inquiry to favor short-term solutions.
However, the current system of inquiry is limited in finding causal-level solutions by cultural feedbacks. Economic valuation is not able to capture the
complexities of human-landscape interactions. As a result, development into fire-prone areas continues despite evidence of an intensification of
emergent non-linear behaviors along the UWI. Many of the system’s qualities, such as long-term benefits of natural dissipative fires, are impossible
to quantify under the current system of inquiry. Concurrently, conservation paradigms must be updated to reflect the reality of today’s human
interactions with natural systems. Finally, homeowners in general are dangerously uninformed about the risks of living in the UWI and the
management actions necessary to protect them. These factors form a cultural atmosphere that favors short-term solutions and continual development
along the UWI.
Uses of the Proposed System of Inquiry
The proposed system of inquiry emphasizes an understanding of dissipation and non-linearity in complex systems. Managers can utilize this
understanding to recognize the dynamics that are producing emergent and strongly coupled behaviors along the UWI on multiple time scales. Such
analysis of the behaviors of the UWI can help close the disconnect between cause and effect of management efforts. In addition, the proposed system
of inquiry uses a soft systems approach to investigate the influences of human values systems on management decisions. Current and historical
economic, cultural, and conservation values have profoundly shaped the management paradigm in operation today. Management solutions that
address the dynamics of human-landscape interactions must work within these value constraints. This approach to the proposed system of inquiry
provides a framework from which a computer model can be built to couple both systems. This framework is unique in that takes a holistic systems
approach to environmental management challenges, and enables managers to consciously influence the evolution of the UWI. By filling a gap in the
understanding of the dynamics of human-landscape interactions, it provides a path to designing solutions within the context of human-value systems.
The hope is that this approach engages managers with human-landscape interactions in a process of conscious evolution. Closing the disconnect
between cause and effect of management actions is a step towards realizing their potential long-term consequences. Developing an understanding of
the multiple time and spatial scales on which humans and landscapes interact enables managers to act at the causal level of problems and plan for longterm impacts. An understanding of the emergent behaviors in human-landscape interactions would have a direct effect on the economic valuation of
management and homeowner choices. The long-term risks associated with these emergent boundary fluctuations would then be compared properly to
the immediate economic benefits of continued development. Money spent rebuilding property and providing insurance may be better spent on fuel
modification efforts and compensation for stricter permitting standards. Of course, forecasting the future behavior of complex systems is also filled
with uncertainty. But changes to a system that continues to endanger lives and property along the UWI would not be regretted.
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Abstract
Complexity science is often seen as the science of emerging non-linear phenomena.
In this paper we discuss some emerging aspects of non-linear solutions in physics.
These solutions owe their elegance and simplicity to the complex non-linear
structure of the equations, a structure which is dictated by the symmetries of
physics. A central theme in these non-linear solutions is that the magnitude of the
driving term (or the initial cause in more mundane language), is of little influence on
the final solution. In linear approaches one would normally exploit the smallness of
the source term by constructing solutions order by order. The non-linear solutions
have a very different nature and cannot be constructed by such perturbative means.
In contrast to certain other applications in complexity theory, these non-linear
solutions are characterized by great stability. To go beyond the dominant
non-perturbative solution one has to consider the source term as well. The
parameter freedom in these equations can often be reduced by self-consistency
requirements. We attempt to assess a possible role of this type of solutions in
general complexity theory. In particular we stress the possibility that the complexity
of the equations is beneficial rather than detrimental towards the solution of these
non-linear equations, as long as this complexity reflects fundamental aspects or
principles in the description of the system.
Keywords: Complexity Theory; Non-linear equations; Emerging Solutions
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Introduction
The fundamental theories of physics, such as Quantum Electrodynamics (QED),
Quantum Chromodynamics (QCD) and General Relativity are all associated with
fundamental dynamical equations, which are called equations of motion. These are
differential equations (usually non-linear) for the relevant space-time functions. In
most applications of these theories (in particular in scattering problems) one
calculates physical expressions order by order to avoid the complexities of
non-linearities. Advanced techniques and software can be used to calculate the
higher order terms, which become more complex the higher order they are.
However, even for very small driving terms there is no guarantee that the resulting
series converges. One can also attempt to solve these equations of motion
non-perturbatively by dealing first with the non-linearities, thereby sidestepping the
divergence problems. Simplified non-linear equations may admit exact solutions,
while the details can be handled in subsequent iterations. Now the complex structure
of the fields and coupled equations makes such an exercise problematic in physics.
However, we have found that the very nature of these complex equations and
entities permits the construction of elegant and stable solutions in certain
fundamental problems (Greben, unpublished). Apparently, nature has “chosen”
these complex structures for good reason as they lead to some very special desirable
properties.
Clearly, we cannot expect that the system equations of more mundane problems in
complexity theory are grounded in principles and structures of similar depth.
Nonetheless, the fact that the elegant basic solutions (modes) would not emerge in
these physics examples if non-linear terms had been dropped may contain an
important message. It suggests that the (non-linear) complexity of system equations
should be respected and that non-linearities can often be beneficial in constructing
stable and dominant solutions. Hence, rather than avoiding and/or approximating
non-linear terms, it may be more appropriate to treat the non-linearities in a rigorous
way. One may even want to introduce additional non-linear terms to permit the
construction of specific non-linear modes. Just like nature has selected specific
mechanisms to enable a feasible and (self)-consistent reality, ecological, social
and/or economic mechanisms may have evolved which survived the instabilities of
historical developments. It might well be that these mechanisms can also be
described by appropriate non-linear feedback loops.
In describing an ecological, social or economic system one might follow the
accepted domain expertise and introduce all the relevant terms with adjustable
parameters. However, we can also take the lead from nature by studying how it has
realized the consistent formulation of natural phenomena. It is quite possible that
these natural mechanisms can also be applied in other contexts. That is why we feel
that it is useful to study some of the equations of motion from physics, albeit in
simplified form, and consider their possible application in complexity theory. This
may also alert us to certain non-linear aspects of system equations which carry a
more profound meaning then superficially expected. Such aspects could for example
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be responsible for the stability of seasons in a weather system that is generally
considered chaotic.
In this paper we will discuss the properties of such emerging non-linear solutions in
physics with an eye on their relevance to complexity theory. We use the word
emerging here to indicate that the non-linearities permit additional solutions which
would not be present in the absence of such non-linearities and are distinct form
perturbative solutions which correspond to the linearized equations. Because of the
complexity of the physics solutions we will not discuss the technical properties of
these solutions, but rather study some mathematical properties of the simplified
equations.

Non-Linear Solutions in Physics

The fundamental theories in physics are based on deep principles, such as gauge
invariance in Quantum Electrodynamics (QED) and Quantum Chromodynamics
(QCD), and covariance in general relativity. All of these theories lead to
fundamental dynamical equations, which are called equations of motion. While
these equations are highly non-linear and complex in nature, they still hide the
original symmetries that are impose
d originally, and
therefore unexpected elegant solutions with extraordinary properties might well
emerge. Now it is common to treat the scattering problems in physics with
perturbative methods, i.e. in terms of expansions in the weak coupling constants of
the field theory. These methods avoid a full treatment of the non-linear aspects by
introducing terms order by order, raising questions of ultimate convergence and
self-consistency. Similarly, in general relativity it is common to describe curved
space-time in terms of the weak modification due to the presence of local massive
objects. Despite their successes, these perturbative theories only can describe certain
aspects of nature. One might expect that non-perturbative solutions will describe
other aspects and also carry properties distinct from the perturbative solutions. We
will discuss the properties of some solutions of differential equations inspired by the
equations of motion in QCD.
The equations of motion of QCD are non-linear equations for quantum fields. These
fields are not ordinary numerical quantities having a particular value in each point in
space-time. Rather they are non-commutative operators that turn a given state vector
into another one. They also carry numerous indices, which makes their treatment
even more difficult. Naturally, this is not the place to discuss these aspects,
however, it is important to realize that all these aspects are probably essential for the
correct description of our universe, as it would be unlikely that nature would have
selected these complicated mechanisms without good reason. For the same reason
we can expect that the solutions that emerge from these equations have unique
properties which are essential for the way nature manifests itself. In this paper we
present examples of such solutions, albeit in simplified form. The relevance of these
solutions can then be investigated in the context of more mundane applications in
complexity theory. For this reason we start with a symbolic representation of the
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equations of motion of QCD.
There are two distinct unknown functions in these equations, one representing the
interaction (the gluon field A) and one representing matter (the quark field f). The
mathematical structure then looks like:
(1)
and
(2)
where g is a coupling constant, which usually functions as an expansion parameter
and is considered small. Trivial solutions, where f is identical to zero, are not of
interest. We can arbitrarily complicate these equations by introducing multiple A
and f functions, but in the current context we want to demonstrate the consequences
of the non-linearities. Naturally, a more complex structure contains a larger and
more interesting scope of possible solutions, but without specific hints from nature
such extensions might complicate, rather than elucidate, the power of system
equations.
The symbol
symbolizes an operator involving first order derivatives. In physics
this could be derivatives with respect to time or space. In complexity theory most
applications would involve time and not space, leading to a considerable
simplification. However, a complication in system descriptions in complexity
theory, which is not present in physics, may be the lag in response time, as most
responses in real-world situations will not be instantaneous.
Let us now see whether the simplified equations which we consider, also display
distinct elegant properties. First we set:
,

(3)

so that:
,

(4)

and
.
(5)
Hence, by a simple redefinition we have removed the dependence on the coupling
constant from all terms except for the driving term

.

Perturbative solutions are obtained by expansions in the coupling parameter g.
Initially the non-linear terms in Eq.(4) are deleted and Eqs.(4-5) is solved iteratively.
To be explicit, one writes:
(6)
and
(7)
and solves the equations order by order. For example,
(8)
and

is a solution of the equation:
(9)
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If g is small we can terminate the series (6) and (7) after a few terms. As Z = O(
the original function A in Eq.(3) is well-defined for g = 0 (in fact it is zero).

),

The non-perturbative solution of these equations proceeds very differently. First we
construct a homogeneous solution of Eq.(4) by omitting the driving term
.
Replacing the general derivative by a simple time derivative we obtain the following
solutions:
(10)
where B can assume three values:
and the constant
is
arbitrary and must be fixed by the boundary conditions. It reflects the translational
invariance of the equation. The solution B = 0 corresponds to the perturbative
solution and can be considered as the lowest order term in this solution. The two
other solutions are genuine non-perturbative solutions, which “emerge” because of
the presence of non-linear terms.
Given these three basic modes, we can now derive the form of the driving term:
(11)
where B assumes the three values indicated before. This solution contains another
adjustable parameter γ, which is different from zero for non-trivial solutions. We
can now iterate the solutions further in terms of g in order to study the finer details.
Whether this series converges is not so important, as one can always introduce
higher order terms in Eq.(1), to guarantee convergence. However, if convergence is
not guaranteed, only the first few high order terms should be included. For divergent
series the first few perturbative terms may still make sense as an asymptotic
expansion, however, it would be meaningless to go to higher and higher order. For
the non-perturbative solutions (B ≠ 0) A is singular for g = 0, as it is proportional to
1/g. Obviously, the non-perturbative solutions have a very different character than
the perturbative one, where A is finite for g = 0.
There is also an exact solution for B = - 3/2, with

(12)
In this case the normalization of f is fixed by the equations. Although the sign of this
solution indicates that it might be unfeasible in this case, for other coefficients in
Eq.(1), this solution may well be feasible. Both A and f are now singular for g = 0,
so that this is a truly non-perturbative solution. Since there is in general no simple
way to construct such incidental exact solutions, one might easily miss it in the
solution of the non-linear equations. It is a testament to the richness of these
non-linear equations that such incidental solutions exist. The reason we call this
solution incidental is that it is not found through the standard construction of modes.
In this case there exist other methods to uncover the solution Eq.(12) and therefore
one may object to the characterization of such a solution as incidental. However,
what we want to stress is that non-linear equations may have unexpected solutions,
which just might have added importance because of their unique, and therefore
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stable, character.
Let us now discuss some general properties of these solutions. First of all, the three
basic modes which have been found are very distinct. Hence, we can attribute great
stability to them. However, a given initial value for f does not fix the whole solution,
since f in Eq.(11) displays two free parameters. Other constraints will determine
which mode will be selected. The driving term (the causal mechanism) therefore has
an unpredictable influence on the nature of the full solution. This can be seen as an
example of the butterfly effect: although the value of f has an effect on the future
solution, its effect depends strongly on other aspects of the system. Secondly, we
can wonder how transitions between different modes are possible in view of their
stability. Such transitions are possible if we generalize Eq.(1) by multiplying each
term with suitable coefficients. In practice these coefficients would also vary with
time (hopefully slowly), so that at different times, different modes would apply. It
might now happen that for certain values of these parameters two non-perturbative
modes coincide. At such instances one can easily visualize a transition between two
basic modes. It would be of interest to identify such bifurcation (?) points, as they
might signal the transition from one regime (e.g. a growth scenario) to another (e.g.
a reduction scenario). For a simple set of equations with constant coefficients, the
value of the critical parameters would be easily determined.
Are there any properties which manifested themselves in our QCD calculations
(Greben, unpublished) which are either hidden or absent here? One property we find
in the QCD case is that the non-perturbative solution shares certain properties with
the perturbative solution, but at the same time is much more stable. This does not
appear to be the case here, as the solutions in Eq.(11) are all very distinct for
different values of B. The stability of these solutions distinguishes them from other
phenomena in complexity theory where the instability of the critical solutions is
emphasized (Bak and Chan, 1991). Another aspect of the QCD solutions may be
more relevant to applications in complexity theory. Although the source terms play
a minor role in the fixation of the modes, they play an essential role in the
formulation of the equations, as it is their structure and properties which fix the form
of the equations. Carrying this idea to complexity theory, it would be essential to
have sufficient (domain) knowledge of the quantities described in the system to
derive the appropriate equations and couplings, even though the various causes may
play a minor role in fixing the global modes. The form of the respective quantities in
the systems equations can be formulated in terms of Ansatze, which subsequently
can be tested for consistency. Self-consistency is therefore an important tool in
determining the correctness of the equations and the solutions. A third aspect, which
we encountered in the QCD case, is that despite their relative unimportance, the
driving terms plays an important role in fixing the details of the solution. The free
parameters in the driving term can be adjusted to provide an optimal fit to the
relevant data Subsequently, the quality of the fit can be assessed. (Self-) consistency
can also play a role in fixing the relevant parameters. For example, in Eq.(12) we
found that the simple parameters in Eq.(1) do not yield a feasible accidental
solution.

The Relevance of Non-linear Solutions in Complexity Theory
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Having looked at specific solutions for our simplified differential equations, and
having quoted some results from physics, we now want to formulate our conclusions
in more qualitative language so as to emphasize their possible role in complexity
theory:
1. The coupled equations in the form (1-2), generalized to feature additional
coefficients, may well be simple enough to function as a representative for
some non-linear systems in complexity theory. The derivatives in systems
theory would normally be limited to time derivatives, thereby simplifying the
solution techniques. The solutions should be expanded around the main
modes of the non-linear equations. One should also consider the possibility of
incidental solutions.
2. The elegant solutions of the full QCD equations only emerge if the
complexities of the equation are fully respected. For systems equations
describing more mundane processes we also would expect that the existence
of stable solutions is dependent on the presence of non-linear coupling terms
and feedback mechanisms. Simplification or non-inclusion of crucial
non-linear mechanisms may therefore eliminate the solutions of relevance.
3. Can we identify certain feedback mechanisms which are responsible for stable
systems? Since stable systems are likely to be more representative of our
environment than unstable ones, if only because of evolutionary pressures, we
should investigate which specific non-linear constructions are responsible for
stability in our everyday world. Physics can provide useful examples for these
mechanisms. Although we cannot expect that social situations contain the
same deep principles as physics, we might expect that some of the same
mechanisms are present, helped along by social or cultural evolution.
4. Often, non-linear equations for real-world situations do not have simple
solutions. Mathematicians or modellers would then rephrase or simplify the
equations until they can construct a solution. However, this process may not
lead to an elegant solution or a solution with amazing new (emerging?)
properties or features. On the other hand, nature has often found amazing
ways to cope with certain problems, leading to unique and desirable
properties. Hence, we might want to copy such mechanisms within the
context of system equations occurring in complexity theory.
5. Another amazing feature of nature is its hierarchical built up (Chaisson,
2001). System equations might also be constructed in a hierarchical way,
whereby the main modes satisfy one set of equations, while the details are
described at a different level of the hierarchy. Again, analogies to solutions
found by nature could be beneficial to complexity theory. In some cases this
might help us to select which terms to keep and which terms to drop in the
systems equations at different levels in the hierarchy.
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6. Nature often chooses special solutions: rather than selecting one of the general
solutions it might chose the one exception to the general rule. Our incidental
solution in Eq.(12) is a possible example. That is why it is easy to miss
nature’s solutions, as they often seem to violate a rule which is thought to be
generally applicable. In physics these rules are known as no-go theorems, and
more often then not they are being violated by nature. Spontaneous symmetry
breaking is one of the modern phenomena where general symmetries are
being violated. In the context of applications in complexity theory this might
mean that one should carry out analytical rather than numerical studies, as the
special solutions are hard to spot numerically.
7. The “agents”” in our systems analysis should be represented in the right way.
A simplified representation of these agents (for example missing certain
dynamical or possibly adaptive features) could spoil the potential solutions of
our system. The domain knowledge about the driving terms (causal agents) is
instrumental for the formulation of these properties.
8. In physics transitions from one equilibrium situation to another (or from one
mode to another) are given by scattering matrices. Similarly in complexity
theory, one could think of transitions from one main mode to another by
means of a separate description using transition matrices. In physics, the
transitional processes and the modal degrees of freedom require totally
different treatment methods, the former often requiring more simple
perturbative approaches. Further research is required to determine whether a
similar situation applies in applications of complexity theory.
9. A more natural way to effect transitions in system equations is by allowing
the coefficients in the equations to vary with time. When a point is reached
that two modes coincide, a transition between the two is possible. Hence, the
system equations should be analyzed in order to determine the conditions for
these phase transitions or bifurcation points.

Summary
Often complexity theory deals with strong fluctuations in the solutions originating
from a single - nearly unique - initial state. The solutions can converge to various
different states, often called attractors. However, which attractor will be selected is
often hard to predict. Using examples from physics, we also emphasize the stability
of non-linear solutions and the irrelevance of the initial cause in determining the
nature of the main modes. We notice that the transition between different modes in
physics requires a separate description that is distinct from the description of the
overall system modes. We suggest that such a description might also be called for in
complexity theory, and recommend further study of this particular aspect. In
physics, the elegance and stability of the mode solutions is only guaranteed if the
full complexity of the equations is respected. We submit that a similar situation
might apply in more qualitative applications of non-linear equations in complexity
theory. Hence, the complexity of the system equations might be a virtue, rather than
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a problem. In particular one might want to introduce terms that increase the stability
of the system, even if they make the equations look more complex. It is likely that
evolution has selected such mechanisms over less stable alternatives.
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Abstract
The job of an organization, or an organism for that matter, is to manage its interactions so as to meet the challenges
thrown up by the complexity of its environment. This requires that knowledge be obtained about itself and its
environments now and in the foreseeable future. One of the most profound questions that must be addressed is
whether the distinctions and assumptions that served well in the past will continue to do so. Beer’s Viable System
Model is an effective tool to clarify distinctions and assumptions. It examines the five management functions that
support productive operations, the seven vertical communications channels they use and monitor, the balance
between these channels and the horizontal ones linking it to the present and future environment and the balance
between its present and future emphasis. Once these distinctions have been surfaced, the Team Syntegrity process
may be used to bring in additional stakeholders and information and dissolve them. Starting with a broad opening
question, participants are invited to aim high and wide and introduce any factor they think might be important. If the
mix of participants is diverse, new light can be shed on almost every distinction and assumption made in the context
of the VSM exercise. Some may be confirmed, others abandoned and still others modified to take into account
different perspectives on constraints and success criteria. These may be remapped onto a new VSM with different
homeostats defined and different feedback loops designed to monitor them. Although the default profile of ‘the
organization’ is a profit-making corporation, this path could be beneficial as well to governments, cooperatives and
non-profits who are likely to have a broader range of stakeholders, who may include opposing parties, and multiple
success criteria.
Keywords: Viable Systems Model, Team Syntegrity, Requisite Variety
Introduction
Human beings are hard-wired to make distinctions; that is how we make sense of the world. Stafford Beer (1988)
paraphrased Spencer-Brown (1969) in his thousand line poem ‘ One Person Metagame’:
" that continent distinction builds
the universe
in a plane space make a mark
the world will follow from this."
Distinctions follow from assumptions and lead to choices about what is significant. Many distinctions in cybernetics
and systems thinking are expressed as boundaries and thresholds. Boundaries are part of the perceptual world:
shorelines, temperatures, elevations, and the movements of the sun and moon. Some are made meaningful by
human beings and marked with significance and sometimes ritual: seasons, life stages and initiation into roles in the
community. There are physical boundaries such as walls, rivers and mileposts and others less physical but tangible,

such as borders between countries or communities. They carry symbolic weight and additional distinctions having
to do with identities and values: us and them and believers and unbelievers, order and chaos... The inner world is
also informed by boundary distinctions such as that between the conscious and the unconscious, the known and the
unknown and the background and foreground. Some boundaries can be measured with instruments to a certain
level of accuracy such as the passage of time, the lines of longitude and latitude, mass and weight. Others are
definite by agreement, such as when qualifications are earned or a contract is signed. Still others are compound. It is
possible, for example, to measure parts per million or billion of a pollutant, but to disagree about safe exposure
levels. Barriers are another sort of boundary, whether they reflect limits of thought, action or of the physical world.
Boundaries may be thresholds - points where circumstances change such as when a doorway is entered or a
perception becomes conscious. Folkloric traditions include many stories and rituals surrounding the crossing of
boundaries and thresholds. Individuals and social groups still cross thresholds but rituals are few, and their
significance is not always appreciated, especially among large groups. There are thresholds when a cusp or tipping
point is reached. A scale change requires new procedures or requires a level of complexity that is beyond the scope
of current understanding. A risk may move from manageable to unmanageable. These are probably the most
problematic because many thresholds are discovered only when they have been crossed. Organizations and the
ways they operate are not well designed to make the distinctions that would enable them to anticipate, recognize and
deal with their thresholds and boundaries. It can be difficult for them to distinguish between those standard
measures that reflect their recent history and changes and the present in which events or attitudes may have utterly
changed their contexts.
Distinctions, including those dealing with boundaries and thresholds, are conceived and expressed in language. In a
global economy it is common to interact with people who learned different languages as children. Country or
regional differences, training and experience are reflected as differences in perception and articulation even among
people who share a common tongue. Because each of us, in one sense, speaks our own language, models are useful
because they allow us to negotiate our meanings and share them with others.
Models and processes from the cybernetic tool kit can be used to make organizational boundaries and thresholds
explicit and to reconsider them in a broader context. Beer’s Viable System Model and Team Syntegrity process will
serve as examples of tools to accomplish this.
The Viable System Model
Stafford Beer’s Viable System Model was developed from his operational research work in the steel industry and
his studies, especially of McCulloch’s (McCulloch, (1989) neurophysiology and Ashby’s cybernetics (Ashby,
1956). Having determined that the neurophysiological explanation was daunting (Beer,1981), he presented the
model according to graphic representations (Beer 1979, 1985). These graphic representations make prodigious use
of lines to denote external linkages between the system-in-focus and its environment and internal connections
within each system-in-focus. The VSM also highlights the multiple more comprehensive systems in which a
system-in-focus is embedded at higher levels of recursion and its relationship with other systems of lesser
comprehensiveness embedded within it. Each of these lines denotes a set of distinctions or a boundary between one
organizational function and another or between the system and its environments. Although expressed as single
lines, most of these are really multiple. The small dots in the lines refer to homeostats or balance points that need to
be monitored. They too are multi-factorial: see for example Chart 4 (Beer, 1985) for the treatment of a single
homeostat.
The usefulness of cybernetic models is that they provide means to address complexity, which Ashby called
‘variety’. He said "only variety can destroy variety" , This was expressed in the title of a paper as " Every good
regulator of a system must be a model of that system." (Conant and Ashby, 1970) The Viable System Model
addresses the necessary and sufficient conditions for an organization to be viable — that is, capable of independent
existence. It looks for ways to amplify the variety of a system to deal with its environment and attenuate the variety
of the environment so as to deploy the organization’s activities most effectively. It accepts that the variety disposed
by the environment is always much greater than that available to the system.
Communications channels carry the messages needed to deal with variety, but they are subject to their own

constraints. How much information a channel can carry and the level of accuracy of its transmissions were the
technical problems addressed by Shannon and Weaver (Shannon and Weaver, 1949). They noted that their work
did not address the semantic problem (whether the message was understood at the other end) or the effectiveness
problem (whether the message resulted in the desired action). A cybernetic model typically uses filters to design
communications channels so that they pick up the desired information from the flood of available data. Negative
and positive feedback loops measure the systems’ outputs so that their inputs can be adjusted to maintain variables
within acceptable limits or encourage desired growth.
Beer deals explicitly with the act of crossing boundaries in his Third Principle of Organization. It says:
Wherever the information carried on a channel capable of distinguishing a given variety crosses a boundary, it
undergoes transduction; and the variety of the transducer must be at least equivalent to the variety of the channel.
(Beer, 1979 p. 101)
Translation from one natural language to another is a form of transduction, as is the expression of scientific
information in a popular form. Transduction suffers from the usual constraints associated with the capacity of
communications channels including the technically describable ones of time, format and noise and the less distinct
ones of trust, internal distractions and unstated assumptions. Transduction between the perspectives of different
observers is also important, although somewhat less obvious. Its variety handling capacity includes mapping what is
in or out of the picture from multiple perspectives as well as negotiating the meaning of the communications
themselves.
Any communication between the system and its environment and between operational and management functions
is affected to some extent by transduction, even if it takes place within the head of a single manager trying to make
distinctions about the capacities of an operation under different circumstances.
Beer’s Third Principle is followed by the Fourth (p. 258):
"The operation of the first three principles must be cyclically maintained through time without hiatus or lags."
Here is another boundary — a temporal one. If the message doesn’t arrive within the window of time in which
effective action is possible, variety cannot be matched.
Horizontal Channels
System One operations communicate in many ways with their environments of customers, suppliers and
competitors in the course of their making a product or providing a service. For example, the sales person’s message
travels across the boundary to the customer and the customer answers with words or actions. The sales person
should be able understand and act upon the customer’s response to either say thank you or adjust the offer to come
to a mutually satisfactory outcome. Knowing what the customer values — durability, effectiveness, style, ease of
operation, sound advice — adds variety to the communications between them; as does knowing what the customer
especially dislikes.
The boundaries between the operation and the environment may be more or less distinct. With various
collaborations and alliances, what distinguishes inside and outside the boundary may not be clear. Sales people and
other representatives in the field, outposts of enterprises and cross-functional or cross-enterprise teams play
boundary roles. Their allegiances may lean towards their customers or work groups or they may be divided. The
adage ‘where you stand depends on where you sit’ describes their position. When this is seen positively by the
larger organization, the teams or individuals are happily claimed as our face in Somewhere. When it is not, they are
said to have ‘gone native’ and steps may be taken to pull them back from the boundary such as rotation back to
headquarters every several years.
Similarly, any system-in focus belongs, with stronger or weaker connections, to more than one more
comprehensive system at a higher level of recursion. An individual belongs to a family, a workplace, a community
and so on. An organization may be part of a larger corporation but also be an employer or a corporate citizen in a

community or an entity subject to different government regulations from the rest of the organization. In other
situations, formerly inside operations may be contracted out. The question here is whether contractually determined
standards are sufficient to provide satisfactory service or whether there will be a variety deficit from not sharing the
same culture.
Managers of System One operations determine what is the best allocation of time and other resources to accomplish
their objectives. ‘Management’ may be self-managed peer teams where individuals play operational roles.
Knowledge and disposable variety may be of equivalent value or evenly distributed. It may also be supervisory,
such as the management of short-term or temporary employees who, whatever their skill level, require direction to
amplify their variety to work effectively. Interactions occur within operations and within management at the System
One level that may require attention to the transduction of messages, such as between different operational processes
or shifts. These may be expressed a level of recursion down as communications along the squiggly lines connecting
System One operations.
System Four, concerned with the future, interacts within itself, comparing its model of the organization with the
potential or anticipated changes in the environment and its resources to adapt to them. To be effective, it must
manage the transduction between R & D and marketing, between lobbying and public relations, between scenario
planning and financial planning and among all of them together.
System Four interacts with the future environment along many lines. It is concerned with the circumstances of
projected demand for its products or services, new developments in its field, the recruitment of new employees,
emerging changes in public opinion, regulatory matters and future developments that will affect the landscape for
everyone. Each of these different aspects of the future communicates in its own language according to its own
priorities. Thresholds between the near and midterm future and the midterm and long term future will differ
depending on the type of organization, the volatility of the environment and the opportunities and threats on the
horizon.
The variety of these horizontal communications channels is balanced, more or less smoothly, with the variety
disposed along the vertical communications channels, remembering that the most significant attenuator of variety is
sheer ignorance. It is often helpful to try out different distinctions and boundaries when nominating groups of
System One activities. They can be grouped according to several possible answers to the basic journalist’s
questions: who, where, when, how and how much. The ‘who’ question might be answered according to who buys,
who uses, who supplies component parts or who regulates. The where question could be answered in terms of
geographical site, jurisdiction, proximity to transport, and so on. Each choice involves different distinctions,
different boundary conditions and different variety constraints.
Vertical Channels
Within the environment, there are communications channels that connect the markets and sub-environments of the
different System One operations. The operations and their boundary personnel listen to this channel for hints about
how they might work together, fill a gap in the market or avoid a problem that has affected one of its competitors.
The System One operations communicate with one another. This communication runs the gamut from tangible
goods such as inter-process stocks to internal payments to informal e-mail and water cooler conversations. If a
threshold is being approached, this channel may notice it first. This is depicted in the VSM by a squiggly line.
System Two, the anti-oscillation channel, exists as a service to smooth activities where two or more System One
units share common resources or use common protocols. It communicates with both the operations and
management of System One units and with System Three. Its job is to handle matters about which there is already
general agreement. If System Two’s coordination activities break down, it is evidence that the boundaries drawn by
Systems One and Three did not provide System Two with sufficient variety handling capacity (possibly including
resources) to do its job.
System Three is responsible for exercising executive management of the System One units to achieve synergy and
usually includes the managers from the System One units.

When System One managements communicate with one another about decisions, it is in the context of their
participation in System Three. Its function is to make the distinctions that balance the preferences of the parts with
the well-being of the whole.
System Three communicates with System One management along two channels. The resource bargaining channel
is a two-way channel over which negotiations are conducted and agreements made. Most management decisions
are, or should be, made on this channel. The command channel is a one-way, top down channel that conveys
requirements and choices that have been made between alternatives. Often, it reflects legal requirements or
decisions made at higher levels of recursion. One of System Three’s important capabilities is being able to
distinguish and communicate the difference between these two channels.
System Three uses an audit channel, called Three Star, to delve directly into System One operations on a specific
and sporadic basis. Its role is to mop up the variety that is not caught by other channels. It includes the financial
audit but also seeks answers to such questions as ‘does our available space meet our needs?’ and ‘what is our
exposure to a newly identified risk or hazard?’
System Four’s most important internal communication is with System Three on the Three/Four homeostat. These
communications balance the needs to keep the current show on the road with the need to adapt to the anticipated
requirements of the future. Making the distinction as to what this balance should be can be difficult, especially for
large organizations with components belonging to different environments. Mature verses developing markets, stable
verses changing technology and short verses long term product life are some of the differences that make a
difference here.
System Five’s role is to maintain a coherent identity and monitor the Three/Four homeostat. Culture, values,
traditions, stories and metaphors are the business of System Five. It must adapt via its connections with Systems
Three and Four so that the organizational culture and values do not get out of synch with what it does to relate to its
environments. Systems Five, Four and Three form the management of System One at the next higher level of
recursion.
A final communications channel, called the algedonic (or pain/pleasure) signal is an alarm channel to alert the entire
organization to an immediate threat or opportunity. While the messages of other channels follow protocols, the
alarm channel cuts through them so that the organization can take action as a whole.
An organization that examines itself using the VSM, whether gathered around a flip chart or according to a more
ambitious exercise, is almost certain to identify aspects of its variety handling capacities that can be improved.
Laurie diBivort (diBivort, 1992) had an assignment with a client where employees literally walked the lines of the
VSM. They rented a football field, laid out the VSM with lime on the grass and put folding chairs inside the
boundaries of the environment, operations and the five management blocks. People in System Five who wanted to
know something about the future environment walked to System Four and asked them to find out. People in
System Two who wanted to talk about a problem crossed over to System Three or to System One’s operations or
management. People in the operation could talk to the environment, to System One’s management or to System
Two. Although most individuals in any organization will play roles in more than one function, it is useful for them
to be conscious of what hat they are wearing and the constraints that go along with it.
Beer (Beer, 1994) described pathologies of the VSM. I had an opportunity to observe this first hand when
delivering a workshop with Socio-Technical Systems Associates. We used a factory assembly exercise developed
by STS and combined it with the VSM, which was mapped out on the floor with tape. Participants were distributed
between two ‘self-managed’ operations and the supporting management systems. Everything ran smoothly until
‘disturbances’ began to arrive from the ‘environment’: a big order, a demand for higher quality, a health inspector…
System Five promptly moved down to System Three, bringing System Four along and then all of them landed on
the boundary of the two operations. Systems Two and Three Star were ignored. This left no one doing the Five,
Four and Three jobs and the regulatory resources on the sidelines. This, according to Beer, is a typical pathology
when an organization panics in the face of excess variety. It leaves the organization with the responsiveness of a
decerebrate cat — still reacting but without the capacities of will and judgement. Since this was an exercise, we
replayed it the next morning at a slower pace and the participants were able to work with all the systems effectively.

In actual organizations, however, a slow-motion replay isn’t possible.
Team Syntegrity
The distinctions that are drawn in the VSM are dissolved in the Team Syntegrity process.
Beer, before inventing Team Syntegrity, (Beer, 1994) ran several varieties of ‘agendaless’ meetings and conferences
for professional or voluntary associations. He was concerned that reductionism had led to false boundaries between
disciplines and even sub-parts of disciplines. He had also been struck by the fact that the most interesting portions
of professional conferences were the breaks between meetings or the discussions in the bar at the end of the day.
That is when connections were made across boundaries and new thinking sparked.
A Syntegration, in common with other complexity-handling group processes, assumes that no one individual or
small group has all the answers. Rather, it assumes that there are a variety of stakeholders with multiple perspectives
who can learn from each other and come up with recommendations that improve the variety match of the response.
The process helps them put aside the boundaries of their own perspectives and situate them in a broader context. It
also may show them where their perspectives overlap with those of others and where they do not. The individuals
may have simple disagreements but usually it is more complex — not opposing positions on the same continuum but
positions on different ones.
A Syntegration is organized when there is a question people want to explore in a democratic format. The standard
number is thirty people but versions can be run for from twelve to forty-two participants and from two to five days.
It should be a diverse group, representing all the major stakeholders or their representatives. These individuals may
or may not all know one another or belong to the same organization. The important thing is that they will play
unique, equal and equivalent roles in the discussions. They assemble in response to a broad opening question. It can
be something general like "What is our future?" or more specific like "What should happen to the waterfront?". The
invitation is to start with a blank slate, rethinking assumptions, goals and strategies and opening the possibility of
creative breakthroughs.
The process begins with individuals being invited to try to put aside or dissolve their distinctions and ‘refresh’ the
frameworks in which they think about the question. Their brief statements are written on sticky notes and posted on
a wall. There are no limits on what can be posted beyond the channel capacity of legibility on a 3/5 paper. The only
admonition is that motherhood statements are not valuable, as there as little point in discussing matters everyone
agrees on. The best statements are provocative — stimulating debate and surfacing choices, contradictions and
inconsistencies. How would our response be affected if… "a new religion based on environmental stewardship
swept the country?" or " if the wage disparity between Asia and the West narrowed as quickly as the education
disparity has narrowed?" or "if people’s working lives were extended to one hundred?" are examples. Even the
most far out possibilities (and these are not, as they simply extend already observable trends)may be considered.
In the next stage, called the problem jostle, ideas from the notes are taken to flip charts where they can be refined
and expanded by small groups of free-floating discussants. This part of the process allows small groups to gather
informally and to dissolve when they have finished the discussion or, individually, when someone loses interest.
Some ideas are considered, then dropped because, although they might be good ones, they are too clear to be worth
discussing for several hours or not clear enough that the any progress seems likely. The discussion groups produce
new statements that incorporate, combine or branch off from the individual statements. If one of these statements
acquires a certain number of participant signatures (agreeing that it is a topic they would like to see discussed) it
moves on to the next stage. The statements are reduced to twelve through a vote, eliding of statements or a
combination of the two.
The twelve topics are mapped onto an icosahedron with each individual participant represented by a strut
connecting the two nodes that are their topic teams.
(Versions for smaller numbers retain the role equivalency and three-dimensional mappings on different geometric
figures; versions for larger groups assign a second participant to some struts.) The icosahedron is a regular solid
composed of twenty triangles, twelve vertices and thirty edges. It provides a non-hierarchical structure in which

every edge is an unique and equivalent connector of two vertices. In the icosahedron, individual participants or
stakeholders are put in a structure with a new set of boundaries.
The new boundaries include time, topic and role. Each topic team meets three times, for about an hour each time.
Since there are twelve of them, only two can meet at once. Within the discussion, there are three different roles. The
five team members discuss the topic. It is their responsibility to come up with a statement at the end of each meeting
that reflects the results of their conversation. Each team also has five critics, from next but one teams. The role of
the critic is to stand one step back and comment on the content or the process of the team. The critics are given a
period of about ten minutes for their commentary. There is a third role — that of an observer who may attend
meetings.
when not in another session, but who cannot speak. This arrangement has the effect of breaking up stakeholder
groups and reformulating them in different configurations. Each topic is likely to have a champion or two among its
members, but will not have five of them. This structure also makes it quite difficult for even a strong personality to
dominate.
Syntegration provides a highly interconnected structure and a tight schedule to allow for the maximum flexibility in
the content of the discussions. The structure pushes the limits of channel capacity so that everyone has the
opportunity to be heard without being overwhelmed by variety. Distinctions between topics, roles and iterations
keep the discussion points from blending too early and becoming too general
Ideas do move around though. Often a point or metaphor is brought up in one meeting and is passed onto another.
At the end of the three iterations, it is not unusual for several of the topic presentations to revisit the same points
from different perspectives. The event will produce, in addition to the final verbal reports written statements from
each of the three meetings of each topic. In some cases, this will be enough. In others, each team may continue or
hand off their results to be developed in more detail.
After a Syntegration, several things have usually occurred. More than 90% of the significant information will have
been shared throughout the group. A great deal of tacit knowledge will also have been shared, and people will have
a much richer picture of both the answers to the opening question and of the positions of the participants who have
been discussing it. Often, bonding occurs that makes further collaboration easier and more fruitful. This of course
should be self-evident. If people learn about one another and their areas of strength and weakness, they will be in a
better position to work together or, at minimum, know who to call if something comes up.
Post-Syntegration
If the organization or group has occasion to continue to work together after the event, there are a number of
configurations that can be continued. The teams can meet of course, the members of the triangular faces can meet
(the three topics covered will each have two members), or groups of six participants who represent all twelve topics
can meet in the five ‘orthogonal sets’ found in the icosahedron.
In the case where the group or organization is familiar with the VSM, they can look at the Syntegration results
according to the VSM’s identified recursion levels, management functions, communications channels or important
homeostats. It would be unusual indeed if their Syntegration experience, and the contributions of other perspectives,
did not modify the assumptions and distinctions identified earlier.
Conclusion
Distinctions, boundaries and thresholds are an important part of approaching any system. When that system is an
organization, or an infoset of people with common concerns, the VSM and Team Syntegrity, alone or in
combination can provide pathways through the complexity of their situations, allowing them to walk lines that
connect rather than follow tracks that wander off into nothing. Attention to these lines, and what they represent will
clarify issues and concentrate attention on those thresholds which represent essential variables and viability.
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Abstract
The social, political, economic and ecological environment in which the organizations are
immerse, has forced them to look for mechanisms that allow them to give agile and
economic answers, in addition to show and generate flexibility and adaptation, that is to
say, homeostasis. In other words, if the environment shows complexity, then the
organization will respond in the same way. The Organizational Development (O.D.) and
the Dynamics of Systems are tools of great importance for organizations. They allow
them to adapt to the environment, to survive and to develop in it. While in the O.D. an
appropriate intervention plan is created (of learning) in function of the wanted objectives
of operation for the organization, the Dynamics of Systems combines the analysis and the
synthesis and provides a language that allows: to express the relationships that take place
in a complex system and to explain their behavior through time.
Keywords: complexity, organizational development, dynamics of systems, organization,
social nets, systems.
Introduction
To achieve its objectives an organization uses a diversity of strategies, one of those is the
Organizational Development (O.D.), in which, the organizational, technological and
information structure are interrelated to each other and are participant.
There are internal and external elements to the organization that should be taken in
consideration in the O.D. The social, political, economic and ecological surroundings are
some of the external elements, while in account for the internal part, we should consider
the individuals, the groups and the organization (see figure 1). The dynamic of systems
allows to analyze and to model the complex organizations, it makes possible to simulate
scenarios to observe the behavior of the organization through time.
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Figure 1. Organizational Development Approach

Organization and Theory of the Organization
The organization is a system immerse in a dynamic and unstable environment, to which it
is related. The Theory of the organization considers the organizations, its environment
and the relationships among these. The organizations are immerse in a social, cultural,
political, technological, economic environment, to which they are relating, providing
products, services, or information and at the same time they can also be getting back in
the same way, products, services or information. The organizations are considered as
complex social nets, in fact, it is through these and through the media that the
relationships settle down inside and outside of the organization. In Figure 2, we observe
the model of an organization and its environment.
Dinamic Enviroment
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Structure

Technological
Structure

Organizati
on

Politics
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Cultural
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Company
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Figure 2. Model of the organization and its environment.
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The change from the authoritarian and rigid type metaphors to the one of flexible and
open systems, has allowed that the organizations to evolve. The changing factors of the
surroundings and their demand, have achieved that the organizations change in structure,
that they modify their processes and improve their products and services. The innovation
and adaptation are factors that contribute to an organization's flexibility to its
environment and to its preparation for the contingencies of this.
The decisions in an organization have grown in complexity, not because of the
information that is required to make them, but because of its great quantity and diversity.
As it was previously mentioned, the organizations are considered as complex social nets.
It is a fact that the complexity increases along with the rise in the number of internal and
external communication channels, that is to say, among companies, groups, areas and
individuals. Figure 3 shows an example of a net, in which we observe the interrelation
between groups and people of an organization. It is relevant to mention that among
elements we can have more than one communication channel, but we should also mention
that in this type of social complex nets we have those of the type known as "free scale"
where, few nodes have a great quantity of communication channels and many nodes have
few communication channels. In Figure 4, a more complex net is shown with a lager
number of people and interrelations. The nets in organizations can be called of the
managerial type and are classified according to the degree and relationship form that exists
among the companies.
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Figure 3. Example of communication net in the organization.
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Figure 4. Example of more complex communication net in the organization.

Complex Organizations
The complexity in organizations is not only determined by the size of these, rather, as it
has been mentioned, it is the result of the growth in the number of variables, the elements
it counts with (groups, areas, personal) and the given relationships among these. The
quantity and size in the relationships between the system and its surroundings will give
us a parameter about how permeable or not the system is, that is to say, how open it is.
For the complex systems, the hardest thing to predict is their behavior and future
evolution, since in many of the cases, the behavior of the groups and individuals is of
emergent nature.
There is a great diversity of complex systems, among which we can mention: the
computation systems, the physiques, the biological ones, the social ones and the
economic ones.
We can say that one of the basic characteristics that identify the complex organizations,
which can be seen as complex systems, is: the numerous group of elements that
participate as well as their internal and external relationships.
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In Figure 5, the relationship is shown between the complexity and the degree of disorder
in the systems. In this figure we can observe that as a consequence of the complexity
increase in a system or stable organization, we get a more complex system, however, if
the degree of disorder is increased in the stable systems, then these will tend to be
complex and later on chaotic.

+

Chaotic
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Complex
Systems

Stable
Systems

-

Complexity

-

+

Figure 5. Relationship of the complexity and the degree of disorder in the systems.

Other aspects that have been considered regarding the increment of the complexity in
organizations are the diversity of the environment, the diversity of the products and/or
services that it generates, and again the relationships and interrelations among them.
Under the previous perspective and according to the model that Mary Jo Hatch presents,
regarding the uncertainty, the complexity and the speed of change of the environment, it
can be mentioned that: the uncertainty is the answer to the speed of change in the
environment and the complexity (Jo,H.,1997) (See Figure 6).
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Figure 6. Uncertainty of the environment, speed of the environmental change and
complexity of the system.

We can mention, according to the above-mentioned, and quoting Ilya Prigogine that the
evolution of the state changes of the complex systems, takes place obeying small changes
in the elements that constitute the system, and they are translated in to changes of the
whole system.
Every change that is generated in an organization or outside of it, generates a rupture of
the preset order, however, in long term, balance with the environment will be generated
again.
Ashby's law of the required variety, is one of the intents to explain how the organizations
respond to the uncertainty of the environment. The required Ashby's law has as objective
the position that the existent variety in the environment can only be attenuated if the
variety of the system is larger or equal to this. Of the above-mentioned we can say that:
the structure of the organization will tend to respond to the complexity of the
environment, and it will adopt similar conditions to those of the environment.

The Organizational Structure
According to Strategor (Robbins,S.,1994), "the organizational structure is the group of the
functions and relationships that formally determine the functions that each unit ought to
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complete and the communication way among each unit". As the number of functions and
interrelations among these increases, the structure grows in complexity. The job's degree
of specialization; the increment in the number of positions and the communication among
these, have been other key motives of the complexity growth in the organizations and in
their structures.
Robbins, outlines the influence of the environment in the complexity; establishes a series
of variables that intervene in the complexity of the environment (Flood & Carson,1993).
Chart 1, shows the variables of the environment's uncertainty that Robbins considers.

SIMPLE
Few and homogeneous variables

COMPLEX
Many and very heterogeneous variables

Stable
Few unpredictable changes

Dynamic
Many unpredictable changes

Few technological changes

Many technological changes

Handling of scarce information

Handling of plentiful information

Volatility little variability

A lot of variables

Table 1. Variables that intervene in the complexity of the environment.

The environment when influencing the uncertainty and the behavior dynamics of an
organization, influences the organizational structure.
Of the above-mentioned it can be established that the type of recommended structure, in
the case of the systems with little uncertainty of the environment, is adapted to the
mechanical structure and in the second case, to systems of wider uncertainty, the organic
structure is recommended.
The characteristics of the mechanical organization are:
" Of rigid nature
" Very centralized
" Information guided according to flowchart.
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The organic organization is characterized with:
" Transfunctional and transhierarchical work teams
" Department orientated
" Freely directed information among the work group
Another mentioned aspect, is the variety in the factors that enter and they leave the
organization (products and/or services), those which, are generally taken into account to
measure the complexity of an organization. The variety of factors in an organization
ordinarily requires of a larger amount of resources and energy.
The organization uses diminishes and amplifiers to control some of the effects of the
environment's variety of factors, that is to say, in order to increase or to reduce the effects
of the factors on the organization.
Inside the organization, we can exemplify the diminishers like: the use of them IT, or
specifically the technological nets, to minimize errors and to speed up processes in the
systems of information. While for the amplifiers, we can mention the personnel's training
and motivation, who will be able to have more options to manage the variety. The
amplifiers are known as points of leverage of the organization and intent to cause an
exponential effect with an initial effort that is not proportional. It should be objective of
the organization to identify and to apply these points of leverage.
The given relationship between the resources and the required variety can be presented in
three states:
a) The resources are larger than the required variety; cost excess in the system.
b) The company has the necessary resources to assist the required variety; dynamic
balance.
c) The company has insufficient resources to assist the required variety; The company is
seriously threatened and loses too much energy that can take it to death.
The current dynamics, require from the organizations to reduce their production cycles
and to provide higher quality and variety in the products and/or services.
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The Organization and Technology
The technology in the organization, has not only eliminated several routine works, but it
has also restructured the processes and functions inside it. Technology has allowed the
companies to evolve and face the dynamics of its environment.
Historically, technology has allowed the production of goods and services to change from
handmade to a highly scientific, systemic and systematic way. As a consequence, the
required human resource should not only count on manual abilities, but rather, also needs
to have knowledge and to be qualified to develop the inherent activities to their functions.
(See Figure 7).
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-
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+

Figure 7. Degree of Technological complexity and the job specialization.
The technological innovation has allowed that, the organizations can respond to the
environment, with products and/or services of higher quality, lower cost and lager variety.
However, technological innovation itself, has propitiated that the complexity in the
organizations grows in an exponential way, due to the increase in the number of personnel
and variables involved in the processes.
There should be a balance between the used technology and the organization, since
otherwise, we would be wasting resources and energy. In fact, given the great
participation that the human element has in the organization and taking into consideration
that in great measure this element on which the organizational performance relapses, is
necessary to take into account its relationships and kind of communication.
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Administration in the Complex Systems
To carry out the administration in the complex systems it is necessary to start from an
analysis of the surrounding and of the context where the system is immerse, in addition to
the perception of risks and uncertainties that potentially receive the control.
Later on it would be necessary to have an analysis of the organizational structure, of the
processes and functions carried out in the organization, that is to say, an internal analysis.
The external and internal analysis propitiates the base to determine the magnitude of
change and control in an organization. The changes can go from an improvement in the
existent processes up to their reengineering.

Methodology for the Administration of Complexity in Organizations
The methodology for the administration of Complexity is divided in a simple Cycle of
stages:
- Diagnosis.
- Comparison between Current State vs. "Should be"
(Desirable and feasible changes).
- Process of Change.
- Learning.
In the different stages it is required the resolved participation of the personnel that works
in the organization, coordinated by the leaders who will have to be coordinating and
monitoring the process in its different stages.

Organizational Development
The O.D. can be defined as: "A process that is focused on the culture, the functions and
the structure of the organization, using a global view of the system. The OD is an
interactive process of diagnosing, to undertake an action, to diagnose and to undertake an
action". Another definition can be the one of Porras and Robertson, "The organizational
development it is a series of theories, values, strategies and techniques based on the
sciences of the behavior and guided to the planned change of the work scenario of an
organization, with the purpose of increasing the individual development and of improving
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the organization's performance, by means of the alteration of the behaviors, the
investigation and the theory."
The paradigms are an important consideration to take in the OD, they value the growth
and development of the organizations through participative processes , and of
collaboration under an investigation spirit (Moriello, S., 2003).
We can mention that the organizations are social complex systems immerse in an
environment which they are interacting with, receiving entrances, or elements and giving
exits; they are open, permeable systems. The efforts made by the OD are guided to
improve to the whole organization or at least large parts of it. The General Theory of
Systems is a powerful tool that allows to understand the complexity and to undertake
actions in complex scenarios. The OD is to improve to the organization, to improve its
processes, the interrelations among these and with its environment. The OD allows to
give the organization the characteristic of a homeostatic system, that is to say, to remain
stable before the changes of the environment, to adapt to the new technologies, markets,
and to the speed of the change itself.
Diagnosis of the
functioning level

INITIAL
DIAGNOSIS

ELIMINATION OF
BARRIERS
(Problem
Understanding)
Determining
the Action
Plan

PLANNING

Educate
OPERATION

Functioning

EVALUATION

Mantainance

Figure 2. I Model of O.D. of recurrent nature structured in five phases.

Figure 2 shows a model of O.D. of recurrent nature structured in five phases: Initial
diagnose, Elimination of Barriers, Planning, Implementation and Evaluation. It is focused
in determining an appropriate intervention plan (of learning) in function of obtaining
levels of operations wanted by the organization.
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Dynamics of Systems
The dynamics of systems is a methodology to study and to administer complex systems
of feedback (situation in which two systems are related among themselves), as the
opposing ones in the organizations and other social systems. The Dynamics of Systems
allows us the study of the problems as feedback systems, letting us find where our action
will obtain the best results when acting on them. The maximum effectiveness place is
known as point of leverage.

The Dynamics of Systems Methodology:
1) Definition of the problem
2) Definition of the current application policies (previous to the analysis)
3) The development of the Dynamic Hypotheses that explain the problem.
4) Modeling of the knots.
5) Test of the model.
The process is refined in successive steps.

Conclusions
The complexity is a wide concept that embraces all the stages of the administration. It is
consequence of the opening to the environment, consequently the processes and activities
have to be administrated under quota, due to the uncertainty of the environment.
The modern organizations ought to be of a flexible nature that allows them to respond to
the speed of change, of the environment and of the involved factors.
The organizational development and the dynamics of systems are two important aspects
that should be taken into account in the complex organizations, since they cooperate to
maintain themselves a homeostatic balance, that is to say, it allows them to adapt to the
environment, to survive and to be developed in it.
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Abstract
An adapted version of Stafford Beer’s model of team syntegrity was combined with four Aesthetic Processes (APs) (clay/sculpting, theatre
improvisation/writing, painting/drawing and curatorial/found objects) to generate a process model of design that maximized group-based idea
generation, idea sharing, and idea integration in a short period of time. This paper outlines some preliminary discoveries resulting from a three- day
participatory Forum hosted by the Leadership Learning Lab at The Banff Centre in which four ‘design pods’, made up of leader developers, business
managers, artists, and academics responded to a design challenge to create a new enterprise. Clay/Sculpting and Curatorial/found objects proved to
be powerful methods for group-based idea generation and exploration compared to Painting/Drawing and Theatre/Writing. Participants also found this
same pattern in terms of comfort with these two APs. The direct hand manipulation involved in these two APs affected how participants were able to
share their ideas and to make collective sense of them. The value of using APs as an engine of design within a structured group-based approach is
discussed.

Introduction and Background
At its basic nature, the activity of design is about having an idea and then bringing that idea to life through form and function in the
real world. Design takes a subjective experience and through a birthing process makes it real. Design, broadly, is about creating
a desirable or preferred world in contrast to the one at hand and so reflects human intention.
“Human intention, made visible and concrete through instrumentality of design, enables us to create conditions, or
artefacts, that facilitate the unfolding of human potential through designed evolution in contrast to an evolution based on
chance and necessity – a highly unpredictable process.” 1
The value of a design approach (as opposed to a solely scientific, spiritual, artistic, technological, one) is that it begins with some
subjective sense of wanting a change in current circumstances or conditions. Today, most of these circumstances or conditions
are complex in nature. They are characterized by undifferentiated and ambiguous dynamics, indicators and outcomes. A design
approach eschews the problem solving approach for a more creative and expansive one in that design works through a process
of discernment and distinction culminating in a final artefact that fits into the complexity that spawned it.2
Two primary processes of design are focused on in this work. The first is that of composition which requires a focus on
relationships and specifically on how elements or entities are brought together in relation to each other in time or space to form a
systemic whole that serves some purpose or function.3 In this sense, the design process allows for conceptual and physical rearrangement of current elements based on an intention or purpose. Composing begins with a set of elements (conceptual and/or
real) and ‘plays’ with these elements until a suitable arrangement is found. Suitability is determined by the intention or problem at
hand. Out of a wide variety of possible compositions, a few are considered suitable and one is finally chosen.
The second design process is that of judgment which is best characterized by the act of decision-making without rules of
logic.4 If design engenders composition as a primary process then the way to make decisions must be based on something other
than logic-based rules because there are far too many possibilities to hold and consider within any compositional space. The
faculty of human judgment however is a complex one. The judgment process may be just as easily based on intuition as it is on
character, on values as it is on worldview, on life history as it is on spiritual experience. 5 Regardless of the source of the
judgment, the act of making judgements is critically linked to the process of composition as a key element of design.
Composition and judgement are two processes common also to the work of artists who, through music, painting, sculpting,
dancing, film, etc. create works within an intentional space. These artistic or more broadly speaking, aesthetic processes refer to
any activity or artefact that engages the senses - any activity or reaction to an object that elicits a sensual response. The
6
aesthetic is a significantly different lens through which meaning emerges from our sensual territories. The aesthetic lens
addresses embodied, emotional, sensual, symbolic elements of ourselves and our cultural environments7..
Aesthetic Processes (APs) are qualitative in nature, requiring description and a high degree of interpretation and judgement.
Aesthetic knowledge is situated in the body. The aesthetic dynamic is present within all people and in all interactions between
and among people - an integral part of existence whether it is used consciously or goes unnoticed below the surface. The
aesthetic dynamic intuitively synthesizes impressions, nuance, vague impression and other fluidities into decisions, acts,
structures, etc. often without rational or logical justification. Aesthetic knowledge is a distinct way to perceive, a way to produce
6
meanings and realities.

APs provide a means for studying both composition and judgment processes within an intentional space – to produce a result
based on a challenge or desired end-state. However, the study of these kinds of processes is usually restricted to the individual
artist or designer. The focus tends to be on the individual and how that individual designs or creates. However, design as a
process, is often done in groups whether it is exercised formally or informally. One of the reasons teams have grown dramatically
in the workplace is because of the synergy, or collaborative energy, that is created by tapping into the collective wisdom of team
members. Consequently, the research on team creativity is developing at a rapid pace.8,9,10,11,12,13,14
A well-structured group-based approach to innovation and planning was developed by Stafford Beer under the title ‘Team
Syntegrity’ (TS)15. TS was designed specifically for a group of thirty people to engage creatively in a non-hierarchical fashion on
any issue that was presented. The intention of Beer’s process was to rapidly bring ideas together to generate a creative outcome
to a problem or issue as well as to build a group consciousness. A ‘syntegration’16 is a highly structured process that begins with
a group of stakeholders who wish to address a set of issues. The stakeholders have diverse perspectives and experiences as
well as potential solutions based on their own individual viewpoints. The purpose of a syntegration is to help this group of
stakeholders consciously design that which does not yet exist. This could be a new organizational structure, a new governance
system, a new product or a new physical design.
Within a syntegration individuals are members of different ‘teams’ that have chosen a specific perspective on the issue at hand –
there are specifically 12 teams. A single individual will be part of two teams. People move back and forth in these teams so that,
overall, ideas are dispersed readily and become available to all the teams. As work progresses in an iterative fashion the
responses to the issue emerge in many forms but they all tend to be integrated because of the highly structured interaction
protocols.
This work tests the basic elements of a design process that uses APs deliberately in a pared-down version of Beer’s TS model –
Syntegral Design. Specifically, four APs were selected as the means by which participants engage with each other in their teams
in response to a design challenge. Unlike Beer’s process which gets participants together but leaves the method of ‘interaction’
up to the teams themselves, Syntegral Design provides facilitated APs as the means of team interaction. The APs are used as the
means of engagement. Although Syntegral Design has other components, only the relative value of APS for group-based design
is reported here.
Method of Study
The AP component of Syntegral Design was tested during a Forum at The Banff Centre in February, 2006. This annual meeting
brings together faculty facilitators, artists, business alumni, and academics for three days of exploration around a chosen topic.
This year’s topic was Leaders as Designers . 16 participants and 8 aesthetic facilitators attended along with support staff and 2
Forum designers. The objective was to assess the value of four facilitated APs within a rotating team structure for addressing a
specified design challenge.
The design challenge was given to the teams on the first evening and two thought leaders provided some initial concepts
regarding the challenge. There was some time for discussion but this was informal. The design challenge was to:
st

“Design an Enterprise dedicated to developing 21 Century leadership – the leaders and the models of leadership required to create, with
vibrancy, courage, and creativity, the cultural shifts necessary to meet the challenges of this new century.”

Four design pods (Red, Green, Yellow and Blue) were constructed so that each pod had one academic, one faculty facilitator, one
artist and one business alumnus member. Four numbered pods were also created (1,2,3,4) so that each participant was a
member of one numbered team and one coloured team.
The four chosen APs were previously selected. All AP sessions were restricted to one hour and ten minutes duration and centred
on the activities provided by the facilitators. The facilitators assisted the teams to various extents in making connections between
the AP activities and the challenge. The APs were:
Painting and Drawing (PD) – activity based on a combination of water-colour painting and drawing;
Clay and Sculpture (CS) – activity included the use of clay and other objects used to cerate physical renditions;
Theatre and Writing (TW) – activity based on a combination of improvisation theatre and creative writing; and
Curatorial and Found Objects (CFO) – activity based on discovering objects in outdoor and in door spaces and the
contextualizing activity of a gallery curator.
The APs were done as a team for the most part. Although some of the facilitated activities started as individual work, often they
were then combined with the work of others on the team. The clay work, for example had individuals moulding a representation of
some element of the challenge but then the facilitator had them move around the table to shift or change another member’s work.
In the painting AP the individual team members created their own images for a given instruction but these were then connected in
a process outlined by the facilitator. For a more complete description of the four APs used in this study see Woodward and
Funk.17

Each AP had its own dedicated space and two trained Aesthetic facilitators. The teams rotated through these spaces according to
a timeline over two days. There were breaks and opportunities for informal discussion over meals and in the evenings. On the
final morning the teams came together to present their findings.
The teams rotated based on the following schedule:
TEAMS
Red
Blue
Yellow
Green
One
Two
Three
Four

Mon
am1
CS
TW
PD
CFO

Mon
am2

CS
TW
PD
CFO

Mon
pm1
TW
PD
CFO
CS

Mon
pm2

Tues
am1
PD
CFO
CS
TW

TW
PD
CFO
CS

Tues
am2

Tues
pm1
CFO
CS
TW
PD

PD
CFO
CS
TW

Tues
pm2

CFO
CS
TW
PD

For example Red team had the Clay and Sculpture session, then Theatre and Writing, then Painting and Drawing and then
Curatorial and Found Objects. Participants were rotated to reduce duplication of APs.
After each AP session there was 20 minutes to journal so each participant was able to record his/her reactions to the session. A
workbook was provided for each participant for this purpose. The workbook contained open space to record ideas about the
challenge for later use and about the AP just experienced itself. The workbook also contained specific questions pertaining to the
session:
To what extent did this session…….
1Generate ideas for the challenge?
2Explore ideas for the challenge?
3Select ideas for the challenge?
4Change the group’s thinking entirely about the challenge?
To what extent did this session focus on the…....
5Physical component of the challenge
6Work component of the challenge
7Organizational component of the challenge
8Network component of the challenge
9General ideas about the challenge
From your interactions with participants in the group what was…..
10Their degree of personal engagement in the process?
11Their degree of comfort with the process?
12 The overall value of the session in furthering work
on the challenge to them

A little…../……/……/….../….. A lot
A little…../……/……/….../….. A lot
A little…../……/……/….../….. A lot
A little…../……/……/….../….. A lot

A little…../……/……/….../….. A lot
A little…../……/……/….../….. A lot
A little…../……/……/….../….. A lot
A little…../……/……/….../….. A lot
A little…../……/……/….../….. A lot

Marginal….../….../…. /.…./…. Total
Little
l….../….../…. /.…./…. Total
Little

….../….../…./.…./…. Total

The first set of questions (Q1-Q4) focused on what type of creative activities the session allowed the participant to do. The session
could generate ideas,explore ideas in more detail, select ideas or to change the ideas of the group entirely. A single session
could do any or all of the activities. The second set of questions (Q5-Q9) focused on specific elements of the challenge – the
physical design, the work activities, how the solution was structured organizationally and how it was networked, or simply general
ideas about the challenge. The final set of questions (Q10-Q12) was about the AP itself and the overall value of the session to the
challenge.
Finally, each session was video-taped. The teams spent time on the final evening and early the next morning to arrange their
presentations. The teams presented their results in an integrative session at the end of the final morning.
Results
Although a number of other results obtained, only those concerning the relative value of the APs as group-based design
processes are presented here. The effect of the sequencing of the APs will be reported in a subsequent paper. The main
question in this component of the research was to identify the perceived value of the APs for addressing the challenge. Also,
given that this was the first test of the Syntegral Design process, the researchers wanted to capture any anecdotes and
observations that might lead to insights and further development of the Design process.
Based on the individual participant ratings, averages for each of the questions were generated and simple t-tests for repeated
measures were used to determine if the averages were significantly different (significance at .05 level indicated by greyed cells).
The following table of significance was generated:

APs

Q1

Q2

Q3

Q4

Q5

Q6

Q7

Q8

Q9

Q10

Q11

Q12

PD/CFO

0.01a

0e

0.002j

0.166

0.236

0.084

0.883

0.991

0.385

0.126

0.001q

0.053

TW/CFO

0.008b

0.006f

0.077

0.961

0.452

0.491

0.092

0.191

0.339

0.498

0.003r

0.543

CS/CFO

0.76

0.681

0.674

0.344

0.442

0.688

0.061

0.081

0.163

0.889

0.524

0.965

PD/TW

0.811

0.342

0.171

0.174

0.704

0.25

0.08

0.176

0.922

0.371

0.679

0.199

PD/CS

0.034c

0.001g

0.021k

0.031l

0.048m

0.02n

0.054

0.071

0.014o

0.079

0.014s

0.05u

TW/CS

0.026d

0.009h

0.635

0.011p

0.38

0.032t

0.518

0.252

0.316

0.134

0.227

0.813

Participants rated Clay and Sculpture (CS) and Curatorial and Found Objects(CFO) significantly more likely to
generate (Q1)a,b,c,d and explore (Q2) e,f,g,h ideas about the challenge than Painting and Drawing (PD) and Theatre and Writing
(TW). As well, participants found that CS and CFO were no different in their ability to generate and explore ideas about the
challenge and that PD and TW were also no different in their ability to generate and explore ideas about the challenge. As well,
CS and CFO were rated significantly higher than PD on the ability to select (Q3)i,k ideas about the challenge. Only CS was
significantly better than PD for changing (Q4)l the groups ideas about the challenge.
For the most part all APs were about equal in their ability to focus on all content elements of the challenge (Q5-Q9) except that CS
was significantly better at assisting the group in working on the physical component (Q5)m and the work component (Q6)n of the
challenge than PD. CS was also rated significantly better than both PD and TW on generated ideas about the challengeo,p.
With respect to degree of comfort with the process (Q11), participants rated CS and CFO significantly higher than PDq,s and TWr,t.
Despite these significant scores all of the APs were rated about equally on their overall value (Q12) with only CS being rated
significantly higher compared to PDu .
The challenge itself was left open as to what the enterprise would look like on a number of fronts: its organizational structure, its
location in the world, its spirit and connection with other like centres. The two APs that provided a high degree of hand
manipulation as a primary activity provided a superior means for generating and exploring ideas about this design challenge.
Participants seemed to use the clay experience and the found objects experience to render ideas more real. The other two APs
(P/D and T/W) did not provide the same opportunities. Painting and Drawing activities are less manipulable in the sense that
once paint or pencil is applied to paper, there is less possibility of re-arrangement – the paint or the pencil leaves a more
permanent artefact - likewise with writing. The improvisational activities in the theatre AP were based on movement and quick
dialogue so too, were not as easily ‘viewed’ in a static position with an opportunity then to consider and rearrange. With respect to
composition, CS and CFO provided a more powerful means of arranging and rearranging ‘artefacts than did T/W and P/D.
Typical of participant’s reactions were statements like “the clay spoke to me” and “it (the clay) made me slow my mouth down so I
could think and talk”. These types of statements suggest an effect on inner psychological dynamics and thought processes. Hand
movements with physical objects that represent ideas may “slow looking down”18 or at least slow the thought processes down in
a personally discernable manner. In this sense they may affect the judgment process of design although this is not directly
verifiable. In any event, participants found the CS and CFO APs to be highly engaging for generating and exploring ideas.
Another way to think about CS and CFO is to see them as providing the means for creating intermediate models. This type of
‘hands-on’ idea manipulation allows a group of people to generate and explore ideas in terms of physical representations that
have meaning only to the group. As a group talks and ideas emerge, these thoughts are rendered in clay or in a familiar object in
a representational manner for further discussion and thought by the group. As more and more ideas emerge, the representations
are manipulated to express the new ideas. These intermediate models provide a direct, objective, physical means of working with
ideas to ensure that all group members have the same or very similar meaning – the basis of collaborative appreciation. The
other two APs, P/D and T/W by their nature, make it more difficult to generate such intermediate models.
Finally, it could be that CS and CFO used more familiar objects to most participants. Clay is a ‘forgiving’ medium in that mistakes
can be quickly altered and the physical touch is soothing and the material has a ‘common feel’ to it. CFO activity utilizes objects
found indoors and outdoors and will also be quite familiar. This familiarity is less forthcoming with PD and TW which tend to hold
some past associations and mixed feelings. Improv is theatre and requires trust and psychological safety. Also, for those who
remember with little fondness their art classes in early school may carry with them these memories into adulthood. This may
explain the significant differences participants generated on the comfort questions (Q10-Q12).
Conclusions
The variety of APs chosen for this study was deliberate to test the viability of each for design work in groups. What was not
reported was the effect of the facilitator on the reactions of the participants. This analysis will come in a later paper with further indepth analysis. The CS and CFO facilitators were veterans at the use of APs for exploring ideas. The facilitators for the PD and
the TW were facilitators who used artistic processes to ‘train’ others in skills and competencies using their art form as a means to
do so.

Based on this difference of facilitator approach both PD and TW could be re-configured to operate more as generative and
exploratory methods. For instance the use of ‘physical sculpting’19 in the TW sessions would provide a means of using the other
people in the pod as ’intelligent clay’ in that the people could be used as the intermediate models. In this way there is more
likelihood of providing a basis for the compositional component of design. As well, PD could provide a means for exploring
certain selected elements of a design challenge, say the broader values and principles through the symbolic work of painting.
This paper reported the results of using four APs as the primary means of group-based design within a modified syntegration
process. More experimentation with APs is required to hone their use and relevance but as the main ‘engine’ of a structured,
group-based design process the approach appears promising. As well, work needs to be done to make Syntegral Design a fully
fledged design process. This work will require the development and design of processes considered as up-front and back-end
processes around the engine of APs.
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Abstract
Mexico City Metropolitan Area is located at an altitude of 2300 meters above sea level has
a surface of 5000 Km2 and a population of 19.1 million whose water supply and usage
represent a serious problem of sustainability and development.
The efficient supply and usage of water resources is crucial for a city characterized by
industrial centers, a wide range of economic activities and densely populated urban areas.
In a systemic study of water sustainability , in progress at Instituto Politécnico Nacional,
there were identified six sets of problem areas: 1) General issues, 2) Sources 3) Uses
4) Distribution , 5) Industry and 6) Management.
In this paper it is presented a set of solutions to the second and third partial problems:
how to improve the water supply and usage of water under a sustainable development
of Mexico City Metropolitan Area. First of all, there are defined several relevant
subsystems, relationships and specific problems. Then it is defined a structure to analyze
systemically this part of the total problem and finally some solutions are proposed in
the short, medium and long term , for example avoiding the unsustainable uses of
ground water sources.
Key words: Sustainable development , water supply, water usage, sustainability

Introduction
Mexico City Metropolitan Area is located at an altitude of 2300 meters above sea level has
a surface of 5000 Km2 and a population of 19.1 million whose water supply and usage
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represent a serious problem of sustainability. It is a city that has no natural outlets to the
sea. And it has neither an important river to supply water for its great population. Besides
of that two thirds of the available amount of water for its national development is lost
because it goes to the sewage .
In a systemic study of water sustainability in progress at Posgraduated Area of Instituto
Politécnico Nacional, there were identified six partial problems related to the main
problem : 1) General Issues, 2) Sources, 3) Uses, 4) Distribution, 5) Industry and 6)
Management.

Subsystem Definition

General
issues

Sources

Uses

SYSTEM

Distribution

Industry

Management

Complexity and integrality of this problem can be managed only if a holistic approach ,
and a hierarchical and well structured schema is built as a first stage of the study.
Now, in this matter, decision-making of Mexican government is very poor. Most of the
pressure is put in short term solutions. That is why water supply is very inefficient; there is
neither long-term vision nor sustainable development criteria.
In order to modify this situation, in the schema presented in Figure 2, three entities are
related : sources, uses and solutions. More or less, the amount of water provided by
sources is enough for this city but distribution is not a good solution so many bottle
necks are generated by the system.
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SOURCES

USES

P R O B LE M
S O L U T IO N

W a te r
TREATM ENT
D e c isio n a n d
im p lem e n ta tion
o f solu tio n s

W ate r
in ye ctio n o f
ac qu ifers

Figure 2 SCHEMAS FOR WATER SYSTEM ANALYSIS
In this paper a set of solutions is proposed in relation to the second and third partial
problem: How to improve the water supply and usage efficiency under a frame of
sustainable development of Mexican Valley. First of all relevant subsystems are
defined, its relationships are analyzed and several specific problems are studied.
Finally, the solutions are proposed and classified in short , medium and long term.

Diagnosis
The water system of the Mexican Valley has many problems and its performance is not
very good. In spite of having enough rain, a lot of people do not have access to drinking
water services. Unfortunately, the final balance in not appropriate for Mexico City: a
lot of streets and lands are flooded on rainy months, many neighborhoods do no have
drinking water, treatment water versus not treatment water is very low, less than
25%, so industry uses most fresh water instead of treated water as it should be, most
tariffs are lower than costs and Mexican people have not developed a responsibility to
use water efficiently.
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SOURCES

USES

GENERAL SOLUTIONS

AGRICULTURE
RAIN
BASINS
AQUIFERS
SPRINGS

AQUIFERS
STORAGE

CITIES HUMAN
SETTLEMENTS

INDUSTRY

IMPROVEMENT
OF
AGRICULTURAL
PRODUCTION
EFFICIENCY
IMPROVEMENT
OF HUMAN
USAGE
EFFICIENCY
IMPROVEMENT
OF INDUSTRIAL
USAGE
EFFICIENCY

WATER
TREATMENTS

Figure 3. WATER UTILITY MANAGEMENT
In general terms, the city has deteriorated networks, strong maintenance problems, leaks,
illegal inlets, inefficient service, anarchical growth, subsided tariffs and a very poor
planning.

Brief Description of the Problem Situation
The problem of distribution and usage of water in a great city is not something that can
remain isolated of its social, industrial, and economic model of development. Upon being
the water the most elementary resource for living together, its uses have a high priority for
society.
The model of growth of Mexico and specifically of Mexico City lacks of urban order and
lacks of vision upon the future demands derived from the growing plan. Besides of that
there is a very limited participation of government in leading national development.
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Water Sources
The sources of water supply of the valley of Mexico are diverse aquifers, some springs fed
by subterranean little deep slides and by the Basins of Lerma and Cutzamala, both located
in the State of Mexico. This last basin is 300 kilometers far from Mexico City.
The main water supply fountain for metropolitan area of Mexico City is exploitation of
aquifers. This circumstance besides its population growth rate, its accelerated rhythm of
construction, its limited green areas and a traditional paving of streets, all provokes a severe
reduction of areas for aquifers recharge.
Many years ago it was certain equilibrium among the water extracted and infiltrated, when
the extraction of the water of aquifers of the valley was carried out, but this equilibrium
was lost when more water was extracted in relation to the recharged amount . This
practice provoked differential singings that affected buildings structures and subterranean
installations, as well as water distribution networks and drainage systems
Regarding this situation, it is observed other problem : lack of a data base upon the
volumes of water extracted from deep systems of wells, number and identification of
authorized private users in the basin, volumes of obtained residual water , industrial and
agricultural water requirements. All data is necessary for each entity.

Water Administration
The basin of the valley of Mexico, that supplies drinking water to Mexico City, is shared
for three geographical-political entities: the Federal District, the State of Mexico and the
State of Hidalgo. That is why it has not been possible up today to have an integral water
administration. Several conflicts and efficiency losses have been provoked by this
circumstance.

Water Uses
Balancing the needs of different water users is the most important elements to manage this
resource. A megacity has all users in competition: agricultural production, energy, human
settlements and industry. Perhaps the most critical use is to ensure drinking water for

5

Improvements In The Water Usage Efficiency Of The Mexican Valley
people, having at the same time a proper balance between water supply for other
uses and wastewater.
In Figure 3, the three main water users are presented : domestic, industry and
agriculture. Agriculture usage consumes more water, between 70 and 80% of total
consumption. The other two uses are in competition. If a country has a strong industry
and a great population in both cases the consumption is high. Mexico as an
undeveloped country as Mexico, with a no very large population and a weak industry ,
has low consumption by these uses, so agriculture usage is the highest.
It is very hard to change the structure of consumption, because it depends on the
economy and the other characteristics of a country .
Decisions on water management are a top priority. People and groups are involved, small
business and corporate enterprises, urban and rural households. In the following we analyze
the three main uses of water in order to propose some solutions:

Water Use for Agriculture
It takes 3000 liters of water per person to produce a daily intake of food. Most of the water
used in agriculture is from the rainy season: only 10% is provided by irrigation.
Agriculture requires the highest amount of water but is not easy to diminish it because
this consumption depend on agricultural methods of production. The problem involves
many technical, economic and social questions. There are few solutions to improve
efficiency in this activity, but most of them are large scale projects or state supported
irrigation's systems in order to increase agricultural production at a lower cost.

Water for Industrial Use
As industry is a promoter of economic growth it is necessary to implement plans to make
strong links between related goals of industrial development and sustainable management
of water. To achieve this goal the main action is focussed to add value to products and raw
materials.
The industrial value added per unit of water used varies enormously by country, by
industrial sector depending of the value of the product and the value placed upon the
water used in processes. Successful process modifications can be implemented through
proper benchmarking studies.
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Perhaps the most critical position against industry is the pollution and waste that is
damaging and destroying ecosystems. That is the case in Mexico although its industry is
not very strong.
It is accepted that pollution has a direct economic impact on industry. Clean water is
required but if it is not considered that other water qualities can be used, water shortages
and quality water deterioration are created in long term.

SOLUTIONS
There are many solutions for improving water usage efficiency. It is possible to identify
hundreds or thousands of specific actions. Although, from a systemic point of view it is
better to determine a set of possible few main intermediate strategies or general
solutions. In this sense following we present several main solutions:
•
•
•
•
•
•
•
•
•

Enforcement of existing regulations
Improvement of the hydric system operation and maintenance , including leak
elimination
Improvement of hydric system management
Avoid subsidized tariffs as possible
Improve and diversify water treatments, selecting optimal wastewater treatment
technologies in each case. Raw material and energy recovery from waste
Improvement of water usage efficiency in agriculture
Stream separation in human settlements. Separation of white water and black water
Investment on cleaner production processes and improvement of used water
efficiency in industry
Engineering design and solution implementation

Enforcement of existing regulations
National Regulations related to water ownership, planning, exploitation and usage are
contained in articles 25, 26 and 27 of the Constitution and in the National Water Law. The
water planning is made by individual hydrological basin, as this is the place where rainfall,
seepage and runoff occur.
In order to clarify several aspects in low is necessary to modify current laws to
establish the rules for achieving the Mexican State governs national development using
water as a support and making easier to coordinate the involved institutions.
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Improvement of the hydrological system operation and maintenance including
leak elimination
One of the most important factors that diminish the efficiency in the use of water in Mexico
is the existence of many leaks in the supply system. This problem is observed in large and
small neighborhood networks. The losses by this concept are estimated in 30% of the total
volume of supply, 8.3 cubic meters by second.
The main causes of the deterioration of the network are lack of maintenance, shortage of
investments and lack of a renewal policy.
Generally, the pluvial precipitation in the season of rains is presented enough abundant in a
short period of time. As consequence, by its abundance water has to be ousted with
readiness to avoid floods in the city, but due to its little duration, it is no possible to store
it or utilize it in aquifer recharge, neither to take direct advantage so it is left to drain
out of the valley.
In spite of there is a detailed statistics about supply and consumption of water in
Mexican Valley, it is hard to define a quantitative balance of water used in this area.
Nevertheless a very important solution to improve water usage efficiency is to plan a
new balance, which considers increased amounts of aquifer recharge, reuse and
treatments and a new set of different water qualities as well as different related uses.

Improved hydrological system management
Some solutions to the problem of water in the Valley of Mexico require the investment of
important amounts of money, this demands strong resources of capital. The undeveloped
countries asMexico, are characterized for having financial shortage of resources, among
others causes, this owes to a low economic recuperation by the application of tariffs under
real costs and granting of subsidies. The starting point for this effort is to meet all
parameters which define system performance. The final objective is to improve
accountability, transparency and performance.
This solution requires a better planning, a better coordination , better information
systems, better policies and a good decision making.

Avoid subsidized tariffs as much as possible
The lack of enough financial resources for modernization of the water system is due
to low tariffs, subsidies of different kinds, and high operation costs. There are not
enough capital resources to invest in new projects, deep maintenance or irrigation systems
Then it is necessary to change this situation, defining tariffs which level be sufficient
for achieving a sustainable service with acceptable quality.
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FIGURE 4 WATER BALANCE .

WATER RESOURCES
215 m3 /seg

Aquifers recharge

Importation
from other basins

WELL
EXPLOITATION
REUSE

Water
treatments

AGRICULTURE
AND INDUSTRY

Human Settlement
use (54 m3/seg)
Improve and diversify water treatments

In Mexico the treated proportion of water, is approximately of 24% (8.3 m3/s) regarding the
total of water that enters to the System: this is lower than international standards.
Independently of the reasons of the under treated residual volume of water, many times
drinking water is used for uses that they would require a smaller quality of water
The best solution is to treat residual water and canalize it to different destines or
reuses according to the total balance of needs. The partial or total purification of water
should be done in a greater proportion, preferably in situ, to avoid damages of this water,
produced to the human health because of its contamination,

Stream separation in human settlements and separation of white water and
black water
As Mexico City is a megacity the main water consumption is drinking water for
more than 20 million inhabitants. That is why is important to modify the technical
bases for construction of buildings and houses of the city to separate two streams and
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reusing one of them. It is possible reuse the used water in other services that require less
quality, as gardening or water close service.

Improvement of water usage efficiency in agriculture
Modernization of the irrigated agriculture is essential to ensure a higher water usage
productivity. Irrigation institutions must respond to farmers to achieve reliable delivery of
water. It is also needed a better management system with increased transparency.
Modernization requires of targeted investment projects and improved infrastructure and
organization and upgraded capacities of farmers and water managers. Some other solutions
are listed below:


Introduce water management in agriculture to give farmers enough
encourage, guide, appropriate policies and incentives to improve water
productivity



Avoid government tend to neglect agricultural development in favor of
industrial or urban- activities. In fact the Mexican government does not promote
either of these activities.



Produce more food, with a better quality using less water per unit of output.



Apply new and clean technologies to ensure environmental sustainability and
water saving,

Investment on cleaner production processes and improvement of water efficiency used in
industry
The productivity of water used in industrial activities can be increased by means of
several strategies : environmental and water auditing, matching water quality to use
requirements, on-site water recycling and reuse rather using freshwater where it is
possible and selecting better industrial processes in which water is used with more
high efficiency-.
It is very hard water recycling and receiving all the wastes. This is not technically or
economically feasible: that is why a zero effluent discharge is the ultimate goal of
companies and municipalities.

Engineering design and solution implementation
Future investments in water sector should be on providing technology and infrastructure
and modernizing the total system. Revenue should be sufficient to cover operation and
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maintenance costs. Water projects require serious study implementation through
decentralized organizations closely linked to users.

Conclusion
There were identified six partial problems related to the problem of improvement the
water usage efficiency: 1) General Issues, 2) Sources, 3) Uses, 4) Distribution, 5)
Industry
and 6) Management . This problem can be managed only with a holistic
approach and a hierarchical and well structured schema .
There are many solutions for improving water usage efficiency. It is possible to identify
hundreds or thousands of specific actions. Although, from a systemic point of view it is
better to determine a set of possible few main intermediate strategies or general
solutions: Enforcement of existing regulations, Improvement of the hydrological system
operation and maintenance , leak elimination ; Improvement of hydrological system
management ; avoid subsidized tariffs as possible
Improve and diversify water treatments, Improvement of water usage efficiency in
agriculture; Separation of white water and black water
Investment on cleaner production processes and improvement of used water efficiency in
industry and engineering design and solution implementation
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Abstract
Family and homemaking is considered a serious obstacle in the career development of Japanese working wives. The main reason is that gender
roles force homemaking upon women and the long working hours expected of men prevents husbands from taking part in affairs of the home.
The method of this study is a questionnaire administered to registered nurses (RNs), a typical profession for working women in Japan. The
participants are 2,376 RNs who work for large institutional hospitals. We used multiple regression analysis of the effect the following factors have
on career development: family relations, social support both professional and in private life, basic nursing education, training and development in /
outside of the hospital, and mentoring.
The results show that generalized self-efficacy and mentoring are major factors in terms of career development. However, satisfaction for family
relations and whether or not women have support in their private lives does not have a major effect on career development even for those with
children.
Additionally, we discuss the relationship of gender roles and the career development of nurses.
Keywords: career development; gender roles; nurse

Introduction
It is said that Japanese women have one of the lowest participations in the labor force among industrialized countries. Though the ratio of women
among all Japanese workers is more than 40%, of women in administrative and managerial occupations is only 3% and that of women in sub
managerial occupations is less than 10%.
The difference in wages between men and women remains large. In addition, most women work as non-regular employees, such as part-timers,
dispatched workers from temporary labor agencies and temporary workers whose working condition is remarkably low.
Most part-timers are generally married women who once left their full-time jobs because of marriage or child-care then have returned to a labor
market where they manage to work in their spare time from homemaking.
It is considered that there are obstacles against Japanese working women not only at work but also at home. Japanese culture and value expect
Japanese women to play a more important role at home such as homemaking and child-care rather than at work, that is exemplified by a common
saying that mothers must take care of their children until age three at home because child-care in this period exerts a great influence on the
development of a person in his/her whole life.
This prevents women from continuing their career development at work and eventually makes the difference between men and women larger and
larger in wages and status at work. Long working hours of husbands, also leads women to accept more responsibilities for homemaking and childcare than men do.
If these obstacles at home are true, the following hypotheses are supported.
Hypothesis 1: It is easier to develop a career if a female worker has neither spouses nor children.
Hypothesis 2: If hypothesis 1 is supported, many head nurses or nurses in higher positions are not married.

Hypothesis 3: In the case of nurses having a spouse and children, their satisfaction with support provided by their family largely helps their career
to develop.
This study is conducted attempting to verify these hypotheses.
As for career development, this study uses subjective (or abstract) feelings toward career development, objective (or concrete) feelings about career
development, and the status in hospitals as important criteria of career development.

Objective of the Study
This study aims to confirm whether family relationships arrest career development of registered nurses (RNs), a typical profession for working
women and specialists qualified to have definite standards of specialty by national examination.

Subjects
The subjects are 2,376 RNs who work for large institutional hospitals. The participants are female RNs who have been working more than three
years.
To examine the attribute deeply related to family and homemaking, the rate of RNs having husbands is 46.3％, while that of RNs over 40 reaches
approximately 70％. The rate of RNs having children is 42.3％, while that of RNs over 40 year-old is more than 70%. 8.6% of RNs having
children do not have a husband, and most of these are relatively old.
To investigate relationships with status, one of the measurements of career development, and family and homemaking, the rate of having husbands
and that of having children increases with increasing status. This seems to be caused by the fact that the rate of RNs having husbands and/or
children increases according to their age. However, the rate of directors and assistant directors of nursing having husbands and/or children
decreases in some degree according to their age.
Table 1: Spouse (Husband) & Child: Stratified by Age.
Spouse (Husband)
Yes
20-29

30-39

40-49

50-59

Total

No
137

20.9
415
47.5
343
67.8
143

Child

Total
520
79.1
459
52.5
163
32.2
61

70.1

29.9

1038

1203

46.3

53.7

Table 2: Spouse (Husband) & Child: Stratified by Status.

Yes
657

100.0
874
100.0
506
100.0
204
100.0
2241
100.0

Total

No
68

10.9
345
40.6
350
70.0
157
79.3
920
42.3

557
89.1
505
59.4
150
30.0
41
20.7
1253
57.7

625
100.0
850
100.0
500
100.0
198
100.0
2173
100.0

Spouse (Husband)
Yes
Staff

Sub manager

Nurse
manager
Director of
Nursing

Total

No
723

1011

41.7

38.3

104
63.8

36.2

13

10

56.5

43.5

1038

1203

46.3

53.7

22

36.4

920

100.0

100.0

8

63.6

2241

158

37.3

14

100.0

100.0

59

62.7

23

318

39.9

99

100.0

100.0

127

60.1

163

1675

63.2

191

100.0

59

1059

36.8

321

Total

No
616

100.0

123

61.7

Yes

1734

58.3

198

Child

Total

100.0

1253

42.3

2173

57.7

100.0

Table 3: Age & Status.
20 - 29

30 - 39
659

Staff

manager

Director of
Nursing

Total

238

Total
77

1739

44.0

13.7

4.4

100.0

100.0

87.2

46.6

37.7

77.3

102

168

54

324

0

31.5

51.9

16.7

100.0

0

11.6

32.9

26.5

14.4

0
Nurse

765

50 - 59

37.9

0
Sub manager

40 - 49

10

99

56

165

0

6.1

60.0

33.9

100.0

0

1.1

19.4

27.5

7.3

0

0

6

17

23

0

0

26.1

73.9

100.0

0

0

1.2

8.3

1.0

659

877

511

204

2251

29.3

39.0

22.7

9.1

100.0

100.0

100.0

100.0

100.0

100.0

Note: upper end = real number, middle = % of row, bottom = % of column

Prodedures and Measures
This study used the questionnaire method. The questionnaire was designed to elicit information concerning subjects’ family relations which exert an
influence on career development, social support, basic nursing education and further training and development, mentoring, career satisfaction and
job satisfaction which are closely related to career development, and feelings of worth of living.
The questionnaires were distributed to each hospital in early May of 2005 and returned in about two weeks.

Results

Table 4: Average Scores of Factors which Relate Career Development.
Subjec

Objec-

-tive CD

tive CD

Yes

10.27

23.61

3.18

3.04

3.48

No

10.25

23.20

3.12

2.93

Total

10.26

23.39

3.15

2.98

Spouse

SL

Child

*

Subjective CD

Career S

*

Objec-

Job S

***

career S

tive CD

Family /
house S

Sｆ CD

Worth of
work

Worth of
life

3.96

3.01

4.13

3.80

3.31

3.73

2.85

4.01

3.41

3.39

3.84

2.92

4.07

3.59

***

Job S

Sf
private
life

***

Family /
house S

***

Sf
private life

***

Sf CD

***

Worth of
work

Worth of
life

Yes

10.29

23.30

3.12

2.91

3.34

3.80

2.88

4.02

3.42

No

10.21

23.49

3.18

3.08

3.46

3.89

2.99

4.15

3.84

Total

10.26

23.38

3.15

2.98

3.39

3.84

2.92

4.07

3.60

SL

*

***

**

*

*

***

***

Notes: *:p<.05, **:p<.01, ***:p<.001, SL= Significant Level, CD = Career Development, Sf = Supports for, S = Satisfaction

Career development
As in the above, this study uses two criteria for career development, one is subjective or abstract feelings about career development, and the other is
objective feelings about career development which a person perceives as concrete events.
Concerning having or not having husbands, a significant difference is shown in objective feelings of career development and career satisfaction, and
both scores of RNs having husbands are higher than those of RNs not having a husband. Concerning children, however, career satisfaction shows
a significant difference, whereas feelings of career development do not have any correlation.
Comparing with status which is another measurement of career development, both subjective and objective career development increase according to
the rise of status, and which has no relation to whether or not RNs have husbands. Analysis of variance reveals a significant difference in both
subjective career development and objective career development between statuses.

Factors related
Except for feelings of career development in the above, job satisfaction, feelings of worth of working and those of worth of living are considered as
dependent variables of career development. As independent variables, career support, support in private life, and satisfaction with family and
homemaking are considered.
To compare RNs having husbands with those not having husbands, scores of RNs having husbands are higher in both dependent and independent
variables. The same tendency is shown in the comparison of RNs having or not having children. Whether or not RNs have husband exerts a great
influence especially on feelings of worth of living.
As for comparison by status, the scores of career satisfaction, job satisfaction, feelings of worth of working and feelings of worth of living increase
according to the rise of status. Analysis of variance shows a significant difference, whereas influence on feelings of worth of living is not found to
be significant. As for dependent variables, a significant difference is shown in career support, but no difference is shown in support in private life
and satisfaction of family and homemaking.

Comparison between homemaking and status

To compare status with arithmetic mean of RNs having no husband, with that of RNs having husbands and with that of RNs having both husbands
and children, a significant difference is not shown in career development, satisfaction of family and homemaking and career satisfaction. Job
satisfaction, support in private life, career support and feelings of worth of working, however, show a significant difference between RNs having
husbands and those having no husband, and the score of RNs having husband is higher than that of RNs having no husband. As for feelings of
worth of living, the score of RNs having both husband and children is the highest.

Influence of family and homemaking on career development
We conducted multiple regression analysis on two kinds of career development with self efficacy, satisfaction with family and homemaking, basic
nursing education, training and development in the hospital, OJT, training and development outside of the hospital, mentoring, support in
professional life, career support as independent variables, and all of which seem to have an influence on career development. We divided RNs into
some groups by age which exerts influence on career development, and factors of family (having or not having spouse and having children) for
analysis. Table 5 shows the results.
As a whole, the results show that generalized self-efficacy exerts enormous influence on career development and, for the groups of 20-29 and 3039, mentoring also does. For the groups of 30-39 and 40-49, a great influence is comparatively shown in training and development outside of the
hospital, whereas that is shown in training and development in the hospital for the group of 50-59.
On the contrary, as for factors of family relation, RNs having no spouse show no influence on those factors in all age groups. As for support in
private life, no influence is shown except the group of 50-59 having no spouse shows a significant influence on objective feelings of career
development.
In the case of status as dependent variable, it is impossible to acquire a significant result because coefficient of determination is too small.
Table 5: Results of Regression Analysis for the Effects on Career Development.
Age 20-29

Subjective Career Development
Non-spouse

Self efficacy
G SE

Spouse

Objective Career Development

Child

0.088
0.790

Non-spouse

Spouse

Child

0.179
0.321

0.302

FHS

0.380

0.393

0.088

E at school
E in the hospital

0.117

0.110

OJT
Mentoring

0.123
0.186

0.278

0.278

0.126

Training outside the
hospital

0.256

0.327

0.217

Sf private life
Sf C D

0.190

0.121

Good family
R

２

0.155
0.208

0.172

.062*

0.361

0.296

0.245

Age 30-39

Subjective Career Development
Non-spouse

Self efficacy

0.118

G SE

0.362

Spouse

Objective Career Development

Child

0.225

Non-spouse

0.258

Spouse

Child

0.217

0.192

0.196

0.344

0.293

0.294

FHS
E at school
E in the hospital

0.079
0.134

0.132

OJT

0.127

Mentoring
Training outside the
hospital

0.175

0.189

0.213

0.204

0.164

0.090

Sf private life
Sf C D

0.133

Good family
R

２

0.143

0.185

0.255

0.442

0.251

Subjective Career Development
Non-spouse

0.251

0.193

0.222

0.124

0.147

0.408

0.430

Spouse

Objective Career Development

Child

Non-spouse

Self efficacy
G SE

0.321

0.341

FHS

0.147

0.178

E at school

0.174

0.094
0.348

Age 40-49

0.113

0.131

Spouse

Child

0.168

0.129

0.161

0.222

0.364

0.373
0.105

0.145

E in the hospital
OJT
Mentoring
Training outside the
hospital

0.216
0.201

0.217

0.192

Sf private life
Sf C D

0.103

0.131

0.124

0.139

0.217

0.199

0.109
0.450

0.155

0.160

0.323

0.267

0.292

0.324

Good family
R

２

0.361

0.395

0.417

Subjective Career Development

Objective Career Development

Age 50-59
Non-spouse

Spouse

Non-spouse

Child

Self efficacy
G SE

Spouse

Child

0.259
0.546

0.187

0.312

0.331

FHS

0.244

0.366

0.194

E at school
E in the hospital

0.418

0.186

0.316

0.243

OJT
Mentoring
Training outside the
hospital

0.216
-0.294

Sf private life

0.348

Sf C D

0.301

0.279

Good family

0.153

0.141

0.321

0.342

R

２

0.418

0.391

0.195
0.208

0.150

0.334

0.359

Note: Stepwise analysis, standard coefficiency
R２: coefficient of determination, * : p<.05, others: p<.001
S = Satisfaction, G SE = Generalized Self Efficacy, CD = Career Development, E = Education, Sf = Supports for, FH = Family /
Homemaking

Discussion
The results of this study show that generalized self-efficacy and mentoring have a major effect on two kinds of feelings of career development and
promotion, whereas satisfaction for family relation and support to private life hardly do even if RNs have children. As is the case that an effect is
shown in RNs having spouses and/or children, it is positive but very little. Whether or not RNs have spouses and/or children has relation to the
degree of feelings of career development and satisfaction for various factors. It means all hypotheses were not supported.
These results show that homemaking and child-care are not factors that prevent RNs from developing their career, and therefore deny the contention
traditionally discussed in Japan that homemaking and child-care are major factors of preventing working women from developing their career.
It could be considered that these are resulted from, 1) the rate of male RNs is less than 10%, therefore it could be said that women dominate the
world of RNs, 2) it is obtained from interviews, RNs who find themselves achieving career development are generally positive and, therefore, it
likely for them to regard things very positively, 3) RNs are such a occupation as only a person can survive, who receives support relatively
lightening her responsibilities at home and works positively and 4) it is easier for RNs in those hospitals we researched to receive support because it
is a large, prestigious and represented institution in Japan and therefore RNs and their families are proud of it.
However, Yuko Ogasawara (1999) says that “it might not be right understanding of working women’s mind if you take the thing, women leave
their jobs because of marriage or childbirth, at face value. It could be considered that their marriage and childbirth just happen when they feel they
do not find a bright perspective in their career.” She indicates possibilities of mistakes in easily combining the reason of abandoning career
development with marriage and/or childbirth. The research by Osaka Nurses Association (2002) explains reasons for leaving nursing are
“dissatisfaction with nursing itself” (21.5%), “interest in other field”(20.1%), “marriage / child-care” (11.9%) and “dissatisfaction with
wages”(11.1%) (multiple answer). While the total rate of dissatisfaction with working condition is 52.1% and that of dissatisfaction with nursing
itself, lack of aptitude and interest in nursing 50.6%, and that of marriage, child-care, homemaking is 26.4%, and which does not seem to be a major
reason for leaving nursing. It is very likely that roles at home are not true reasons for working women in general occupation to leave their jobs.
Marriage and child-care become a good reason for working women to leave their jobs, though real reasons are uncomfortable human relations,
difference of assigned jobs, dissatisfied role relation at work or those changes. In this sense, it should be carefully discussed in Japan that female
gender roles at home are paid too much attention as obstacles in formation of female career development.

This research is conducted to RNs who work for large institutional hospitals. However, the limitation of this study is not to examine whether or not
the result could be generalized. Therefore, future research is needed to be administrated to RNs working not only for large hospitals but also for
medium-sized and small ones, to RNs having left hospitals at a certain period, women working in professional occupations including both male and
female workers and general working women.
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Abstract
Societal collapse has been a perennial concern of humanity, at least since the early Greeks. Recent publication of Jared Diamond’s Collapse: how
societies choose to fail or succeed and Ervin Laszlo's The chaos window: the world at the crossroads renew this concern. Despite the urgency in these
and many similar calls to action, no consensus theory and practice of evolutionary civilization exists. This paper calls for collaborative action by the
evolutionary systems community and related disciplines to provide insight into what has been dubbed "the most important question in the world
today"(Smith, 2005, 436).
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General Introduction
Ervin Laszlo(2006) recognised four stages in humanity's traverse of the Industrial Age:
The Trigger Phase(about 1800 to about 1960), in which a bundle of new technologies allowed better manipulation of nature
The Phase of Accumulation(1960s to about 2005), in which benefits were derived from the new technologies with profound social and
environmental consequences
The Decision Window(from end 2005 to end 2012), when these cumulative impacts cause global instability, with a supersensitivity to further
changes and pressures
The Chaos Point(end-2012, or soon thereafter), when society becomes critically unstable, with breakthrough(evolution) or
breakdown(devolution)
Laszlo believes humanity is now in the decision window between the industrial and informational eras. He reaches this view after carefully elaborating
evolutionary systems theory over some four decades.
Diamond(2005a) considers the prospect of collapse(devolution) in global civilization. He does so after an illustrious career as evolutionary biologist,
physiologist, and biogeographer, also spanning some four decades. These two authors examine different sides of the one coin. Both are profoundly
troubled by their insights, each seeing the prospect for an imminent descent of global civilization into chaos.
Laszlo and Diamond address issues of central interest to the evolutionary systems community and related disciplines. This community could
collaboratively respond to the perceived priorities. Their task, I believe, is to critically review the considerable but often conflicting theories on the
evolution and devolution of human civilizations and use preferred frameworks to advise best practice of evolutionary civilization. Such a project
should be engaged with promptly, and seek those best qualified to contribute. The proposal is elaborated below. By way of preparation:
some fifty reviews of Diamond's Collapse are analysed, to identify critical issues for a project on human futures
the development of general evolution theory by Laszlo to its current state is summarized

Diamond's Collapse
Introduction
Jared Diamond’s book ‘Collapse: how societies choose to succeed or fail’ was first published in late 2004. It is a sequel to his earlier book Guns,
Germs, and Steel, the latter dealing with the emergence of western civilization and the former its potential demise. Collapse has generated much
interest, with over 200 reviews/interviews in the popular and academic media, on radio and TV, and so on. More than half of these were consulted and some 50 used - for this review. Taken together, these latter provide a perspective on societal collapse that is insightful, current, and embodies
diverse worldviews. This review also contains quotes by Diamond before, in and after publication of Collapse, to further contextualise his thesis.
Definition
Diamond(2005a, 3) defines collapse as "a drastic decrease in human population size and/or political/economic/social complexity, over a considerable
area for an extended time". Tainter(1988, 4) considered "a society has collapsed when it displays a rapid, significant loss of an established level of
sociopolitical complexity". Collapse may occur at all levels, from individuals to global society, although attributes of the collapse process likely differ
with level.
Thesis

Diamond believes that we are “on the brink of irreversible decline”(Anon, 2005a), that "A crisis looms, not some glitch in which a few minor organisms
die out but a full-on collapse"(Green, 2005). Acknowledging that "the lessons of the past are not necessarily viable solutions for the future", Diamond
believes that "looking at the way past cultures reacted to – or ignored – their environmental catastrophes can be instructive"(Fagan, 2005, 52). He
examines eight past societies that failed or succeeded to avoid collapse, in the belief that the answers could "offer us the prospect of selfpreservation"(Shi, 2005).
It is Diamond’s(2003, 43) view that "a primary cause of the collapse of these societies [was] the destruction of the environmental resources on which
they depended". He presents several contemporary case studies to emphasise that ecocide is not of only historical interest, but that global collapse may
already be upon us. He predicts that such "could begin in as little as 50 years if we fail to do anything about it"(Anon, 2005a).
Worldview
Some reviewers are troubled by Diamond’s belief that environmental problems were at the heart of past societal collapses and will be a primary cause of
modern collapses (e.g. Tainter, 2005; Shapiro, 2005, 87; Gladwell, 2005; Smith, 2005, 423). Diamond is seen to be in the tradition of Malthus, the
Club of Rome, and Paul Ehrlich: "The unstated premise of Collapse seems to be that the entire planet is headed for a Malthusian crisis ... But is this
view defensible?" asks Shapiro (2005, 88). Some reviewers believe that Diamond does not take enough account of culture and social structure in his
explanations of societal collapse. On culture, Eastbrook(2005, 10) suggests that Diamond: "... discounts culture and human thought as forces in
history; culture, especially, is seen as a side effect of environment". Other reviewers with similar concerns include Steelman(2005), Geertz(2005, 6),
Hornborg(2005, S94), Tainter(2005, S98), Shapiro(2005, 88). On social structure, there is a widely held view that Diamond does not appreciate its
role in modern societies: "If Diamond had a better understanding of the role of institutions such as property rights, the rule of law and markets in
mediating the incentives of individuals, he might have analysed the causes of successes and failures of past and present solutions in a more balanced and
plausible way"(Morris, 2005, 418). According to Wiener(2005, 886): "The limits-to-growth alarmists of the 1970s overstated fears of “overshoot and
collapse” because they neglected the roles of price signals, market responses, and institutional change. Even in large societies lacking close-knit
reciprocity, and even in cases of externalities not reflected in market prices, collective action to protect the national or global environment can
succeed…". Fukuyama(2005) sums up this issue thus: "…human societies are vulnerable, and none of us should pretend …that a thriving condition
today necessarily protects us against potentially catastrophic harms. But it does no good to sound an alarm without taking into account modern
institutions, technologies and politics". Others concerned with Diamond’s treatment of social factors include Morley(2005, 143), Savodnik(2005),
Farrell(2004), Shapiro(2005, 88), Morris(2005, 417), Fukuyama(2005), Shaw(2005, 541), Smith(2005,423), Hornborg(2005, S94/S95),
McElreath(2005, S96).
Diamond concedes that his book "limits its scope to societies in which environmental factors play a big part in failure or success" (Levins, 2005). This
may explain why he relegates the roles of culture and social structure in societal collapse, but it results in too simplistic an analysis.
Theoretical basis
There is concern that Diamond does not contribute to the theory of societal collapse: "Collapse neglects the importance of the specific mechanisms by
which social evolution proceeds. There are many nominations of influences and illusions to historical process, but nowhere is order made of the
collection"(McElreath, 2005, S97). "The book lacks any conceptual or theoretical framework which would indicate which societies are more likely to
collapse, which are more likely to survive"(Smith, 2005,424). To the extent that there is a theoretical basis to Collapse it is "the
theory of ecocide"(Peiser, 2005, 514).
Rothman(2005) even questions the underlying premise that societies rise and fall so starkly: "More often, societies seem to ebb and flow into one
another, with the boundaries between them far less distinct than the ones provided in Diamond’s cases. This melding of cultures and the accretion that
accompanies it are crucial dimensions in the evolution of human societies". Others address more fundamental issues, pointing out that macrohistories
are challenged by many today(Shea, 2005), while neither world system theory nor non-European cosmologies were considered (Hornborg, 2005, S94/
S95).
Issues of relevance
Although properly a consideration of methodology(below), the relevance of Diamond's case studies generated so much interest among reviewers that it
is considered separately; six interrelated issues of relevance are noted.
Table 1: Relevance of case studies

Issue

Premodern
case studies

Concerns
Malcolm(2005) is concerned that: "Most of these earlier [societies] were, from the start, operating at the fringes of economic viability,
experiencing problems unknown to the rest of humanity at the time. Their scientific knowledge was extremely limited; in many
cases they were illiterate, with no systematic records of their own past conditions; and they had only limited contacts with other
societies and economies". Such considerations had several reviewers question whether one should generalize "from environmental
failures on isolated islands to environmental threats to society as a whole"(Easterbrook, 2005), e.g. Morley(2005, 140),
Hornborg(2005, S94), McNeill(2005a), Morris(2005, 416), Hanson(2005), Bailey(2005). A rather different perspective is put
by McNeill(2005b, 182/183): "... [Diamond] did not try to make his case on the basis of the Roman Empire, or the city states of
Harappa and Mohenjodaro, or any of a number of states of ancient Mesopotamia. These were large, complex societies with state
structures, elaborate social hierarchies and divisions of labor, internal trade, and so forth; in short, much more like contemporary
states than were the Greenland Norse or Easter Islanders". Other who question Diamond's choice of case studies include
Kakutani(2005), Smith(2005, 437) and Rothman(2005).

Smith(2005, 429/433) uses cultural theory(Thompson et al, 1990) to describe society’s transitioning over time from a fatalist
worldview via communalist and hierarchical, to an individualist perspective: "Communal and Hierarchic societies change very
slowly and are, therefore, vulnerable to sudden exogenous shocks. In contrast, Individualist societies have been able to more rapidly
Cultural theory respond to changes(internal and external)". Hanson(2005) puts this more tangibly: "A Singapore or South Korea – or Manhattan –
show that modern technology, free markets, and the rule of law create a fluid and ever responsive social structure that can trump
tribalism, religious fundamentalism, and the miseries of material poverty, limited resources, and an unforgiving nature".
Globalisation

Evans(2005) points to qualitative differences between largely isolated economies of the past and today’s globalised economy:
"Unlike those dead societies, our civilisation is global. On the positive side, globalisation means that when one part of the world gets
into trouble, it can appeal to the rest of the world for help …. On the negative side, globalisation means that when one part of the
world gets into trouble, the trouble can quickly be exported. If modern civilization collapses, it will do
so everywhere". Demeritt(2005, S93/S94) and Wiener(2005, 888) express similar views.

Some reviewers describe the distinctiveness of contemporary societies more fully. According to McNeill(2005b, 182): "… the
differences between Easter Island and Norse Greenland(or the Anasazi) and today’s states and societies are legion. Diamond’s
Distinctiveness critics [claim] that contemporary capacities to collect, assess, and distribute information, to effect technological change, and to
substitute ingenuity for raw materials are now so great that what environmental problems we might face are either well within our
ability to solve, or are so different from those of earlier centuries, that Diamond’s argument fails". Forbes(2005), Morris(2005, 416)
and Mihalca(2005) express similar views.
Resilience

Some reviewers believe that today’s globalised society is more resilient: "… our modern globally interconnected economy that can
draw upon a wide array of resources is far more stable and robust than either the fragile pre-modern or the marginally modern
societies cited by Diamond"(Bailey, 2005, 70/71).

Complexity

According to Rothman(2005, 577): "The demise of societies on islands is clear and it is easy to isolate causation, especially with a
solid archaeological, natural science, or historical record. In settings with many more variables, with influences of different kinds that
are harder to track, that occur over greater stretches of time, and that are related to both the culture of the place and cultures of other
places, such conclusions are not only harder to draw, but equally difficult to verify".

Diamond broadly foresaw such objections: "He acknowledges that conditions are different today from the past, and nowhere suggests that our problems
are beyond our capacity to solve. But he argues that the key differences(e.g. greater population and globalization) make today’s societies still more
vulnerable to ecologically abetted collapse. Indeed, he says “In short, it is not a question open for debate whether the collapses of past societies have
modern parallels and offer any lesson to us. That question is settled, because such collapses have actually been happening recently, and others appear
imminent. Instead, the real question is how many more countries will undergo them""(McNeill, 2005b, 515/517).
Issues of method
Concerns in respect of Diamond’s method can be grouped as follows:
Table 2: Issues of method

Issue

Concerns

Kasper(2005, 451) considers Diamond made little or no reference to relevant literatures on societal collapse, economic growth,
Relevant literatures
institutions, political economics.

Unit of analysis

Hornborg(2005,S94) notes a "bizarre confusion of scales" between case studies, which range from an American state and small,
isolated islands, through nation states(one a continent), to globalised society. "Ultimately, it is [Diamond's] notion of “societies”
as a unit of analysis that is misguided …[Most of his case studies] should be recognised as components of larger regional or global
systems of societal reproduction within which some subsystems progress and accumulate at the expense of others". Hornborg
observes: "A paradox of this book is therefore that Diamond’s recurrent recognition of long-distance trade, interdependency, and
globalization does not prompt him to abandon his atomistic approach to “societies” as geographically delineated populations
managing their own destinies".

Comparative
method

Diamond(2005a, 18) uses the comparative method, which entails "the systematic analysis of a small number of cases for the
purpose of generating and testing theories about the causes of important outcomes in these cases"(Mahoney, 2000, 85).
Morris(2005) questions Diamond's use of this method on five counts, while others find the method itself conceptually fraught(see
Mace & Pagel, 1994).

Sample size

Morley(2005, 141) avers that "Diamond's case studies provide too small a sample for reliable inferences about which factors spell
success and which failure". Peters(1998) provides a good discussion on this issue.

Basis of axioms

Diamond develops a five-point framework of factors possibly contributing to environmental collapse: "Four of those sets of
factors – environmental damage, climate change, hostile neighbours, and friendly trade partners – may or may not prove
significant for a particular society. The fifth set of factors – the society’s responses to its environmental problems –always proves
significant"(Diamond, 2005a, 11). Morris(2005, 401) likens this five-point framework to the axiomatic approach of economics, in
which introspection, observation and scholarship generate assumptions on the probable existence of specific relationships. "From
these axioms, general rules are then derived and tested". Morris finds Diamond’s use of this approach notional.

Confirmation bias

Some reviewers(Fernandez-Armesto, 2005a; Grayling, 2005; Morris, 2005, 402) believe that Collapse suffers from confirmation
bias, an often inadvertent mental process of researchers "which refers to a type of selective thinking whereby one tends to notice
and to look for what confirms one's beliefs, and to ignore, not look for, or undervalue the relevance of what contradicts one's
beliefs"(Carroll, 2006).

Quality and interpretation of data
Some reviewers question the accuracy of Diamond’s information in respect of Easter Island, Norse Greenland, contemporary Montana and Australia
(Rothman, 2005; Christoff, 2005; Peiser, 2005, 516). Morris(2005, 401) concludes that: “[Diamond] fails to consider much of the available evidence
and instead develops his own line of reasoning based on dubious and often faulty data. The result is a series of rhetorically appealing but analytically
dubious claims regarding the nature of collapse of past societies and the condition of present societies". On the other hand, Kirch(2005, S96) broadly
concurs with Diamond’s account of events on Easter Island which he finds "accurate but simplified". He also approves of Diamond’s accounts of
other Polynesian communities.
Others are concerned with the interpretation of data. Smith(2005, 426) notes: "There is no real discussion of the massive ambiguities and conflicts that
surround all attempts to interpret history, especially the history of those isolated remote examples. Without a conceptual framework, the reader must
either accept the claims or reject them". Similar concerns are expressed by Rothman(2005) and Easterbrook(2005). Although expressed specifically
with respect to Easter Island, Peiser's(2005, 535) concerns may have general relevance: "The fundamental flaw in this treatment of Easter Island is that
[Diamond] approaches the problems of its evolution and history with the zeal of an environmental campaigner, and not with the dispassionate
detachment of a scientist. He is too much inclined to employ his historical reconstructions as a tool for the environmental agenda and subordinate much
of his analysis to moralistic and preconceived intentions".
Political and philosophical concerns
Politically, Peiser(2005, 535) suggests that: ‘Collapse is perhaps the prime upshot of the amalgamation of environmental determinism and cultural
pessimism in the social sciences. It epitomises a new and burgeoning doctrine expounded largely by disillusioned left-wingers and former Marxist
intellectuals. In place of the old creed of class warfare and socio-economic driving forces that used to explain every single development under the sun,
environmental determinism essentially applies the same one-sided rigidity to historical events and societal evolution".
Philosophically, Rothman(2005, 575) believes that: "[Diamond] sees his work as proscriptive, with an analytical framework that he hopes will help
contemporary societies avoid the problems of their predecessors. He considers himself a rationalist, seeing in scientific analysis the avenues to solving
human problems … In an age when the values that science presents are contested by a range of theological and neo-scientific explanations, Diamond
represents a conventional orthodoxy, one to which the scientific community and the public at large can subscribe. In a postmodern era, such positivism
seems quaint, as if from an earlier, more secure time".
Proposals for change
Diamond follows his studies of environmental degradation in past and contemporary societies with some “practical lessons”. Responses by reviewers
to his proposals are summarised below.
Need for change
"Ultimately, [Diamond’s] central point is difficult to contest. As biological creatures, our numbers and life-style are limited by our interactions with the
broader biological and physical systems in which we live. Our ability to manage these limits depends on our social institutions and our ability to modify
behaviour in light of new knowledge and new circumstances. Diamond’s book, although flawed, is a serious contribution to greater knowledge and,
perhaps, to necessary change"(Morley, 2005, 143).
Some reviewers dwell on the consequences of a failure to change: "Global collapse would probably still follow the same pattern as a local collapse but
on a greater scale …Today, as climate change makes some areas less habitable than others, increasing numbers of people will move to more habitable
areas. The increasing population will make them less habitable and lead to further migration in a domino effect. Huge movements of people and capital

will put the international financial system under strain and may cause it to give way ... [collapse could entail] the deaths of billions of people, but not the
end of the human race … some would survive the end of the industrial age by reverting to a pre-industrial lifestyle"(Evans, 2005).
Diamond has clear views on a failure to change: "If we continue doing the things that we are doing now, the outcome, which is not the worst-case
scenario but the actual outcome, would be that we don’t arrive at the end of the century ... Most of our problems are ones with 30- to 50-year time fuses
... The worst-case scenario can range anywhere from an apocalypse to something greyer. An apocalypse would include fighting in dead earnest[over
natural resources] ... There are also gentler outcomes. Today there are countries that are poor and getting poorer. Some gentler outcome would be that
poverty just spreads"(Anon, 2005a). Diamond believes that "the world’s environmental problems will get resolved, one way or another, within the
lifetimes of the children and the young adults alive today"(Farrell, 2004).
Not all reviewers accept these views. Morris(2005, 419), for example, believes that Diamond:
inadequately/incorrectly describes the societies he chooses
poorly specifies cause-effect relationships he believes responsible for societal collapse
fails to develop or apply a systematic methodology
does not apply his own analysis appropriately
does not consider alternative explanations which might better explain his observations
In Morris’s opinion: "These five factors … combine in Collapse to produce a devastatingly misleading book".
Capacity for change
If need for change is accepted, do contemporary societies have the capacity to do so? For Pountain(2005, 582): "The most provocative aspect
of Collapse is the question it raises whether democracies like the EU and USA can ever be induced to make the horrible choices needed to avoid our
own collapse, submitting to very significant decreases in living standard to ensure long-term survival".
Some are hopeful: "[The] anthropological literature is replete with examples of dramatic culture change, as well as discussion of specific forces that
influence the adoption and diffusion of innovations"(Qirko, 2005). Diamond(2005b) reflects: "I also draw hope from a unique advantage that we
enjoy. Unlike any previous society in history, our global society today is the first with the opportunity to learn from the mistakes of societies remote
from us in space and time". Eldredge(2005) disagrees: "... there is little evidence that any society at any time has learned from mistakes committed by
other societies". According to Rees(2005, 16): "The most important lesson to be drawn from Collapse is that resilient societies are nimble ones, capable
of long-term planning and of abandoning deeply entrenched but ultimately destructive core values and beliefs. This, in turn, requires a well informed
public, inspired leadership and the political will to take decisions that go against the established order of things. In this light, the astute observer of
contemporary geopolitics and ecological decline might be excused a descent into quiet despair".
Strategies for change
Several reviewers were disappointed with the policy prescriptions and strategies offered by Diamond(e.g. Black, 2005; Gleditsch, 2005; Wiener, 2005,
889; Winiwarter, 2005; Qirko, 2005; Brin, 2005; Smith, 2005, 425/426). Predictably, those who offered strategies for change came from different
corners. On the one hand, "[Diamond] warned that the omens were not looking good for the rich countries of the developed world to survive the 21st
century without a serious and possibly catastrophic drop in their present standard of living"(Anon, 2005a). In contrast, Fukuyama(2005) argues that
while Diamond’s 12 environmental crises are all serious problems: "… it is not clear that any of them(except global warming) can trigger a sudden,
irreversible planetary collapse, as opposed to a slow period of technology substitution and social adjustment". This view is elaborated by Kasper(2005,
454), who argues that: "The only defence against a return to the Malthusian condition is a better understanding of what drives economic growth and
human progress. This depends not only on physical factors and the hardware of development, but also the software of evolving, problem-solving
institutions, which allow enterprise and creativity to cope with new circumstances and changing preferences in societies". In similar vein, Smith(2005,
438) observes that: "Modern societies have evolved institutional and technological innovations that make it possible for humans to achieve more and
more, while lightening our footprint on the earth. Human beings and societies make mistakes – but successful societies have evolved to learn from their
past mistakes, integrating this experience with evolving circumstances into future decisions. We need to extend these feedback institutions to allow us
to experiment more widely and more prudently, to more rapidly innovate as humanity’s needs grow and change".
Accelerating change
Diamond is particularly aware of the accelerating pace of change: "… things that happened in the past are happening much faster today, and additional
things are happening"(Anon, 2005b). He envisions an "exponentially accelerating horse race" between the processes of degradation and repair(Colvin,
2005), which will further limit humanity’s window of opportunity.
Evolutionary perspectives
"Oddly, for someone with a background in evolutionary theory, [Diamond] seems not to consider society's evolutionary arc"(Easterbrook, 2005, 11).
More so, "[Diamond's] view of the world presented in Collapse is static; he lacks an understanding of human civilization as the gradual evolution of
institutions ... which permits societies to harness an ever greater fraction of humanity's energies and genius to resolve problems, to create wealth and
knowledge"(Smith, 2005, 423).

Laszlo's Collected Works
Laszlo(1998, 21; 2004) describes how he began "a search for meaning to the acceptance of responsibility for the kind of actions that are constructive in
light of that meaning ..." in early 1959. His interests were in systematic philosophy, particularly the work of Alfred North Whitehead, and this led to
publication of his first book Essential Society: an ontological reconstruction in 1963, followed by Individualism, collectivism, and political
power(1963) and Beyond scepticism and realism: a constructive exploration of Husserlian and Whiteheadian methods of inquiry(1966). In the latter,
Laszlo recognised "The scale of evolution, from the haze of hydrogen atoms in interstellar gases to the complex patterns of thought and behaviour in
civilized men, may be integrated into a vast encompassing scheme ..."(p.191); written in October 1964, this text provided the frame for his evolutionary

theory, although not the mechanism.
In 1966 Laszlo visited Yale University's Department of Philosophy, where he 'rediscovered' von Bertalanffy and found that the organic synthesis of
Whitehead could be updated by the synthesis of a general systems theory(Laszlo, 1972c, viii). He started to write Introduction to Systems
Philosophy(1972c) about this time. Three years later, Laszlo(1969) was developing "a scheme of ideas based on concepts recently developed in
cybernetics, information theory, systems-analysis and general systems theory"(p.vii), and had become concerned with the development of general
principles and theories.
During the early 1970s, Laszlo established critical conceptual frameworks for his emerging evolutionary theory(Laszlo, 1983). At this time he also
jointly edited works on human values and human dignity, which resonate in his later writings. By 1972, Laszlo(1972a) thought that cosmic, biological
and sociocultural evolution formed a hierarchy of systems and, ultimately, one giant, increasingly coordinated and complex net. He believed that "The
supreme challenge of our age is to specify, and learn to respect, the objective norms of existence within the complex and delicately balanced hierarchic
order that is both in us and around us ...[otherwise] another chapter of terrestrial evolution will come to an end, and its unique experiment with rational
consciousness will be written off as a failure"(p.120, author's emphasis). At about this time Laszlo established an abiding rationale for his work: "If you
want to change the world, or at least make sure that it doesn't head blindly to its own destruction, you have to understand [it] ... you have to interpret
what you experience and know of it through some intelligible hypothesis"(Laszlo, 1972a, v).
Laszlo presented evolutionary conceptions of the world system in A strategy for the future: the systems approach to world order (1974). His inquiries
became strongly influenced by Erich Jantsch, also in 1974, who introduced Laszlo to the non-equilibrium dynamics of Prigogine(Laszlo, 1987). In a
report prepared for the UN soon afterwards - The inner limits of mankind (1978) - he recognised the importance of inner limits in respect of human
futures, these being "the ways in which each of us can contribute to a self-transformation which could change the world by challenging current values,
beliefs and practices", an insight he was to emphasise in later writings. Also in the mid-1970s, Laszlo recognised the irreversible transition in world
affairs from nation-states to the limits of the globe and the biosphere.
Laszlo continued to work with the UN through the late 1970s into the mid-1980s. In a text on disarmament, reporting on a colloquium held in 1978,
Laszlo(1981) examined the notion of 'culture lag' - a lag in values, beliefs, perceptions, and conceptions - which was to remain of concern to him(e.g.
Laszlo & Masulli, 1993; Laszlo et al , 1996). Laszlo(1993b) addressed another cultural dimension - multiculturalism - under the aegis of UNESCO,
and brought this also into his evolutionary thinking. On leaving the UN in 1984, Laszlo returned to his long-standing interest in evolutionary systems.
About this time, he acknowledged: "I should also assume the role of an active and moral human agent, helping to facilitate a movement in the direction
indicated by my inquiry into the trends and dynamics of evolution"(Laszlo, 1998, 22). The endeavours of two decades finally found expression
in Evolution: the grand synthesis, prepared since 1984 and published in 1987.
A dichotomy of interest is apparent in Laszlo's work at least since the 1980s. On the one hand, Laszlo pursued his intellectual interests in evolution
through, for example, Evolution: the grand synthesis(1987) and Evolution: the general theory(1996). He was not satisfied with General Evolution
Theory as a random process in a mechanistic universe, as evolution of natural and social systems would have taken much longer than geological and
archaeological records suggest; a chance discussion in summer 1986 led Laszlo to surmise that: "If indeed all that occurs in the material universe
remains in some way encoded in the womb of spacetime, nature may obtain that minute bias that would make randomly diverging developmental
pathways into significantly converging ones"(Laszlo, 1993a, 19). Similarly, Tilly(1999, xi) noted "the ways that social action at a given point in time
lays down residues that limit the possibilities for subsequent social action". Laszlo examined the leading-edge sciences for insights. This led him to
postulate a fifth force - the Psi force - as the unifying principle of the known universe, emerging from the quantum vacuum of space-time(Geldard,
1997): "Such a scheme calls for an interactive evolutionary dynamic that is neither fully deterministic, nor punctuated by fully random events"(Laszlo,
1995, 25). His journey to this outcome and beyond is described in The Creative Cosmos(1993), The Interconnected Universe(1995), The Whispering
Pond(1996), The Connectivity Hypothesis(2003), Science and the Akashic Field (2004), Science and the reenchantment of the Cosmos: the rise of the
integral vision of reality(2006).
On the other hand, Laszlo's interest in the practical implications of his thinking was evident from the early-1980s(Laszlo, 1983), and continued to
develop with Evolution: the grand synthesis(1987), The age of bifurcation(1991), Vision 2020: Reordering chaos for global survival (1994), The
choice: evolution or extinction?(1994), The insight edge(1997). There followed a series of texts more overtly concerned with practice for the Club of
Budapest - 3rd millennium: the challenge and the vision(1997), Macroshift: navigating the transformation to a sustainable world(2001), You can
change the world: action handbook for the 21st Century(2002). These texts link global sustainability with evolutionary competence and interweave the
many insights Laszlo gained over time - to produce very rich pictures of the transformational activities needed of an evolutionary civilization.

Theory and Practice of Evolutionary Civilization
Project Proposal
Introduction
Two leading polymaths use strikingly different approaches to reach similar conclusions about the global problematique. Diamond has made diverse
contributions to our understandings of the natural world. A small but prestigious series of texts - The rise and fall of the third chimpanzee (1991), Guns,
germs, and steel(1997), and Collapse: how societies choose to fail or succeed (2004) - document a broadening worldview of the grandest scale. There
is no doubting Diamond's remarkable achievement in writing Collapse. He clearly feels a strong need to share his deep concerns on global futures with
as many others as he can, and Collapse seems highly successful in this regard. Yet his critics ask the reader to pause. They fault his work on many
counts, not least its inadequate theoretical basis and evolutionary interpretation.
Laszlo appeals to a more specialised audience. Unlike Diamond, he has committed much of his life's work to carefully crafting insights into a question
on the grand scale identified in early adult life. He has generated a significant interpretation of the patterns humans see around them; his work
continues to gain interest and support.
Similar contrasts are repeated many times over in the voluminous literature on societal evolution and devolution, a literature essential to better
understanding human futures. It seems urgent, well overdue perhaps, that these contesting interpretations be critically reviewed and preferred theoretical
frameworks identified. The evolutionary systems community and related disciplines seem well placed to do this. Insights from Diamond and Laszlo
are now used to generate what seem to be critical considerations for any such project.

After the polymaths
Diamond and Laszlo have both been referred to as polymaths, persons "learned in many fields"(Gove, 1976). Kirch(2005, S96) identifies the benefits
of such people, complimenting Diamond for "boldly daring what too few of us in academia attempt: venturing beyond our tightly patrolled disciplinary
boundaries, trying to connect the dots, and inspiring broad public interest and debate around issues that are of the utmost urgency for the future of
humanity and our planet". The same can be said of Laszlo.
Yet, Diamond's work has been trenchantly criticised. Laszlo's work, too, has received criticism, sometimes searing(e.g. Boulding, 1989; Anon, 1994;
Skiff, 1996, 2004; Anon, 2006). At times, this criticism has merit and suggests ways forward. Other times, a depth of knowledge is sought across such
breadth as to seem unreasonable of any one person. It is at this point that the polymath might hand over to those with narrower but more specialised
insights. This project proposal recognises that so extensive is the body of knowledge associated with evolutionary systems thinking that sense of it is
best made through collaborative effort.
Evolutionary realms
Diamond(2005a) did not examine possible evolutionary underpinnings to Collapse, whereas evolutionary systems thinking has underlaid most of
Laszlo's work. The evolutionary literature mostly considers the realms separately. Historically, three were recognised - the cosmos(physico-chemical),
biological, and sociocultural. There is now substantive enough literature on the evolutionary nature of both culture and society to consider them
separately. More arguably, technological and informational evolution can be seen as primary drivers of sociocultural change, and so also warrant their
own consideration. While these views have informed the following brief accounts of the evolutionary realms, it is preferable to see all these realms as
one giant, increasingly coordinated and complex net and to seek theories of explanation which apply generally. It may also be helpful to envision a
holarchy of evolutionary systems, with multiple levels at which evolutionary processes occur. This view would argue for the inclusion, in time, of the
evolutionary literatures on, say, economics, management, law, organisation, politics, education, health care in any formulation of civilizational rise and
fall.
The short accounts which follow illustrate the diversity of current thinking; they are not comprehensive in any way.
Physico-chemical evolution
Fortey(2005) suggests that the tectonic plates of Earth provide the language of its physico-chemical evolution, "just as genes speak for the evolution of
organisms". Plate tectonics has functioned for more than three-quarter's of the Earth's some 4.5 billion years of existence. It has significantly affected
human history by creating landscapes, determining where agriculture is best done, triggering major geological episodes, causing climate change, and so
on.
Biological evolution
Biological evolution has been defined as "... a change in the traits of living organisms over generations, including the emergence of new species. Since
the development of modern genetics in the 1940s, [biological] evolution has been defined more specifically as a change in the frequency of alleles in a
population from one generation to the next"(Wikipedia, 2006). This classical view is challenged by Developmental Systems Theory(DST). Essential
elements of DST emerged at least from the late 1970s(Oyama, 1979, 1981). DST originated from Oyama's desire to replace the dichotomies of nature/
nurture, evolutionary genetics/developmental biology, genetic/environmental influences on development, biological/cultural, and genotype/phenotype
with a more systemic view: "she rather argues that developmental information resides neither in the genes nor in the environment, but rather emerges
from the interactions of disparate, dispersed developmental resources ..."(Robert et al., 2001, 954: authors' emphases).
Cultural evolution
Durham(2002) defines cultural evolution in Darwinian terms. He describes two approaches to its study:
One "takes a narrower definition of cultural evolution and focuses on the dynamics of change in the ideation systems of populations. This school
attempts to trace the history of ideas, values, and beliefs that are held by groups of people, and to ask what processes have guided the historical
trajectories of change in these phenomena"(p.3050)
The other envisions "a broad, holistic definition of cultural evolution that includes changes over space and time in the combined cultural and
social systems of a human population". This school looks for either universal tendencies across vast expanses of space, time, and human
experience - so-called "general evolution" - or for variable trajectories of change within particular societies or groups of societies - "specific
evolution"(p.3049). This approach is customarily referred to as "social evolution".
The two approaches offer complementary views of cultural evolution.
Social evolution
Social evolution describes the emergence and change of such social phenomena as economy, kinship, religion, polity, law and education. Turner, 2002,
124) regards current efforts to describe social evolution as "informed by biology, or at least biologically inspired modes of thinking". Theories of social
evolution mostly rest on the Modern Synthesis, and can be grouped into four distinctive but overlapping traditions:
theories working within the sociobiology framework
theories based on cross-species comparisons of social forms
theories employing biological ideas in evolutionary stage models, such as Sanderson's(1999) Evolutionary Materialism
theories on the biological nature of humans
Turner realises that human beings and their sociocultural creations still need to adjust and adapt to the environment, and seems optimistic that one of the
above lines of inquiry will lead to a viable theory of social evolution. The ongoing dynamic between biological, cultural and social evolution in the
formation of social structure is evident.
Technological evolution
Technology is clearly a part of culture for, as Ziman(2000a, 8) observed, "a comprehensive model of technological innovation would have to cover
almost every aspect of cultural change"(author's emphasis). Nonetheless, there are reasons to consider it separately(based partly on Ziman(2000b, 315/
316):

technology is among the most striking features of modern civilization, with far-reaching implications for cultural change
it is more systematically designed than most other cultural activities
it is highly institutionalized, requiring large corporations and financing, giving rise to complex, multilevel search processes which are integrated
into a whole-of-systems approach of RDD&D(Research, Development, Design, and Demonstration). It thus "exemplifies the most macro of
evolutionary phenomena: the emergence of mass modes of change"(p.315)
There are predictions of human-machine civilization in which technology extensively and intimately interfaces with humans(e.g. Kurzweil,
2005). Some associate such developments with increasing technological autonomy, perhaps leading to a separate evolutionary realm
Technologies "have the useful property of being concrete, relatively stable physical objects ... Their evolutionary trajectories ought to be much
easier to investigate and understand than those of less tangible cultural entities ..."(Ziman, 2000a, 8/9).
Analogies between biological and technological evolution have been made since the mid-nineteenth century. It is only in the last three decades or so
that technological evolution has been systematically studied. Ziman(2000a) describes the similarities between biological and technological evolution,
listing some 20 shared characteristics. Even so, the two phenomena differ in important respects. Ziman(2000b, 313) believes that technological
evolution demonstrates the classical components of neo-Darwinism - variation, selection, replication etc. However, behavioural and epigenetic systems
which allow the inheritance of environmentally-induced, acquired, and learnt variations - leading to Lamarckian models of technological evolution offer a different interpretation(Jablonka, 2000).
Informational evolution
Castells(2004, 9) described informationalism as: "... a technological paradigm based on the augmentation of the human capacity of information
processing and communication made possible by the revolutions in microelectronics, software, and genetic engineering". He believes that "Because
information and communication are the most fundamental dimensions of human activity and organization, a revolutionary change in the material
conditions of their performance affects the entire realm of human activity". For such reasons, Castells considers informationalism the material basis of
early 21st century societies: "Over the last quarter of the 20th century of the Common Era it replaced and subsumed industrialism as the dominant
technological paradigm"(p.8). The emergence of informational evolution(see also Laszlo, 2004) renews interest in Goonatilake(1991, 1999, 2001),
and invites consideration of, for example, the noosphere(Vernadsky, 1945; Wikipedia, 2005), "super-brain"(e.g. Wright, 2000), global brain(e.g.
Heylighen, 2001) and the 'World Brain' of H.G.Wells(e.g. Wells, Huxley & Wells, nd).
General evolution
Three cross-realm evolutionary syntheses are briefly described:
Universal Darwinism was first described by Richard Dawkins(1983) as explaining "the evolution of organized, adaptive complexity"(p.404).
Dawkins believed that no other theories could do this. He also believed that Darwinian processes were not limited to life on Earth, but would
exist wherever adaptation and/or speciation exist in the universe. Plotkin(1993, 60/61) broadened these notions of universal Darwinism to
include evolution both between and within organisms(e.g. with regards to the mechanisms of the immune and central nervous systems), which he
saw as identical processes. He also conjectured that the notion of universal Darwinism might explain cultural evolution(p.222). More recently,
Hodgson(2002) further extended universal Darwinism to include economics. Cordes(2005), however, has doubts about these developments,
seeing Darwinian evolution as providing constraints to sociocultural evolution, but not accounting fully for such evolution.
General Evolution Theory(Laszlo, 1987), since enlarged(e.g. Laszlo, 2004). General Evolution Theory(GET) is grounded in the theories of
chaos, complexity, and catastrophe. It proposes an evolutionary process common to all evolutionary realms, yet respectful of their different
specifics. It thus provides an integrative basis not available to reductionist studies. Laszlo's(2004) recent work on the Akashic
field conceptualises information as central to evolution, viewing the universe as "a highly integrated, coherent system, much like a living
organism. Its crucial feature is information that is generated, conserved, and conveyed by and among all its parts. This feature is entirely
fundamental. It transforms a universe that is blindly groping its way from one phase of its evolution to the next into a strongly interconnected
system that builds on the information it has already generated"(p.3).
While Developmental Systems Theory(Oyama, 1985, 2000) clearly originated in the biological sciences, some have explored its wider
relevance. Jablonka(2000) worked on epigenesis and its potential analogical value for technological evolution - epigenesis describes "the
transmission from one generation to the next of structural and functional variations that do not depend on genetic differences"(Jablonka & Lamb,
2004, 4706). It is now evident that this process can occur not only between cells within an organism, but also between individuals and even
groups of individuals. Transgenerational epigenetic inheritance has been observed in both unicellular and multicellular organisms. In short,
Lamarckian inheritance seems considerably more widespread than was once thought. DST is conceptually aligned with GET, both being
grounded in the sciences of chaos and complexity. DST has the potential, like GET, to be relevant across all evolutionary realms. It provides a
conceptual framework through which these further elaborations might proceed.
Considerations
Critical commentaries on these evolutionary realms might well take several contemporary concerns into account:
Theoretical
As noted already, evolution and devolution seem as two sides of the one coin. Diamond considers devolution, and Laszlo mostly evolution, a
separation reflected in the wider literature. Much would seem to be gained from integrating these two bodies of knowledge. For instance, insights
from one perspective may inform the other, a more satisfactory overview may emerge, dynamic interactions between the two phenomena may be more
clearly articulated.
There is no consensus view on the primary causes of civilizational collapse. Diamond considers environmental degradation as most important, although
he recognises the importance of sociocultural factors also. Tainter(1988) reviewed eleven theories of collapse, and found them all wanting. In his view,
societal complexity increases over time and maintaining this complexity eventually outweighs the benefits. At this time, societies fragment into small,
simpler, less stratified, and less socially differentiated parts(p.193). A whole-of-system view would see loss of fitness in any component of the overall
net as a potential cause of collapse - a 'death-by-a-thousand-cuts' scenario.
Methodological
Collapse was strongly criticised for methodological reasons. Concerns were expressed about many aspects - relevance of case studies, application of
method(s), sample size, unit of analysis, risk of confirmation bias and so on - to the extent that some reviewers questioned the worth of the study. A
collaborative study should as far as possible be beyond methodological reproach, with knowable insufficiencies at least addressed.

Dynamical systems
This field of inquiry remains very active, with ongoing developments in our understanding of such concepts as far-from-equilibrium systems, selforganization, nonlinear dynamics, chaos and predictability, stochastic processes, complexity, bifurcations, emergence, catastrophe, modularity, entropy
and information theory. Contemporary insights across this field should inform any inquiry into the evolutionary basis of civilization.
Interaction
As the focus of our understanding of evolutionary systems shifts from individual realms to more integrated visions, matters of horizontal and vertical
interactivity become of greater interest. This suggests that emerging insights in such fields as coevolution, synergy, symbiosis, networks, communities,
and cooperation should inform our understandings of evolutionary civilization.
Information
As Terranova(2004, 7) observes, information should not be seen just as a commodity, but that "cultural processes are taking on the attributes of
information - they are increasingly grasped and conceived in terms of their informational dynamics". This cultural embedding of information requires
an understanding of evolutionary realms sensitive to the implications of informationalism.
Resilience
Laszlo(1972a, 120) importantly argued that "The supreme challenge of our age is to specify, and learn to respect , the objective norms of existence
within the complex and delicately balanced hierarchic order that is both in us and around us". Fernandez-Armesto(2005b), in similar vein, asked: "Can
our cities defy history, as well as nature, and make a breakthrough into immortality". Is collapse inevitable, or can our knowledge of complex adaptive
systems avoid the catastrophic effects of collapse? Such reflections point to the substantive literatures on sustainability and resilience. Carpenter &
Folke(in press) describe resilience as "the capacity of a system to renew and sustain specified conditions or processes in spite of exogenous disturbances
or changes in driving forces". Originating in ecology, resilience now extends to interdependent social-ecological and social systems. Concepts of
resilience are being related back to ecosystem services and, hence, to the basis of life on Earth.
An holistic approach
The proposed project may require approaches which:
Embrace methodological pluralism: humans have many ways-of-knowing, which can together provide the richest possible pictures of the field
Adopt multiple worldviews, or paradigms which may be represented by different specialists, by people from different cultures, etc.
Adopt a whole-of-systems approach: for example, understandings of both the rise and fall of societies
Access to human knowledge: A particular difficulty for contemporary researchers is that of effective access across all knowledge domains. A
critical task is to devise strategies which address this problem, at least some of which will be participatory
Employ transdisciplinarity: As Kirch(2005, S95) observes: "We have only recently become aware of how badly we need interdisciplinary and
multidisciplinary research if we are to address the world's pressing problems". Such research will require both specialists and generalists.
Strategies for change
Reviewers of Diamond's Collapse differed widely in their preferred strategies for change. Some focused on environmental wellbeing, while others saw
the environment within the envelope of social structure. Laszlo also highlights the importance of environmental sustainability, but in a context in which
all other complex adaptive systems are seen to contribute. Perhaps a whole-of-systems approach is called for, which recognises that all complex
dynamic systems on this planet contribute to civilizational rise and fall; this may result in less prejudiced searching for effective strategies for change.
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Abstract
It seems to be a principle of the nature in which all entity tends to evolve in one way or another; this is
especially true in all human being that has been endowed with abilities that allow it to successfully achieve this
end.
The concepts of conscious, consciousness and evolution are reviewed and, the ideas on the dualistic formation
of the human being and of its capacity to increase the qualities that it possesses for its own benefit.
A procedure is visualizing by means of which, all individual is getting conscientious states of more and more
refinement each time. Some individuals reach high levels of consciousness up of the rest of the community of
its residence. It is said they transcend.
Finally, some reflections are elaborated in regarding to the way those excellent consciences might modify, or
might tend to modify, the consciousness of their community.
Keywords: human being, conscious, consciousness, evolution
Resumen
Parece ser un principio de la naturaleza, aquel en el cual toda entidad tiende a evolucionar en alguna forma o
en otra, y esto sucede en especial en todo ser humano, el cual ha sido dotado con facultades tales que lo
capacitan para lograr con todo éxito este fin.
Los conceptos de consciente, conciencia y evolución son afirmados, después de sintetizar las ideas sobre la
formación dualística del ser humano y de su capacidad para acrecentar las cualidades que posee para su propio
beneficio básicamente.
Se visualiza el mecanismo por medio del cual, un individuo cualquiera va adquiriendo estados de conciencia
de mayor refinamiento, hasta trascender los mayores niveles de conciencia de la comunidad de su residencia.
Se exponen, también, algunas ideas de cómo esas conciencias sobresalientes modifican, o tienden a modificar,
la conciencia de su comunidad o de toda la humanidad.

Palabras clave, ser humano, consciente, conciencia, evolución

Introducción
Mucho se ha escrito sobre la integridad del ser humano y generalmente se centran en dos cuestiones muy
debatibles? ?el ser humano es solamente un puñado de órganos totalmente armonizados para desarrollarse en
un mundo cuyas condiciones ambientales favorecen su existencia?, o bien, ?hay algo más dentro de ese sistema
de órganos y que constituye la verdadera identidad del individuo?. La discusión está abierta entre los grandes
pensadores.
En trabajos previos, Badillo y Ordúñez ?2005?, se ha venido postulando la existencia dual del ser humano,
esto es, se establece que el individuo es entidad biológica y a su vez es entidad consciente. La primera es
conocida como cuerpo y la segunda como psique.
En efecto, bajo el principio dualístico, se establece que toda entidad posee un exterior y un interior, y que
tienen que ser considerados ambos para identificar plenamente la naturaleza de esa entidad, Chardin ?1977?.
Así, el ser humano, o individuo, está formado por una dualidad de seres, uno, el ser exterior, o ser material, o
cuerpo, el cual es perceptible por medio de los sentidos corporales, y el otro, el ser interior, o ser inmaterial, o
psique , o conciencia, o yo, o ego, el cual no es perceptible a los sentidos corporales, fig. 1.
El cuerpo, ser material, de naturaleza biológica posee importantes atributos que corresponden a los elementos
incluidos en esa naturaleza, tales como peso, volumen, capacidad de reproducción, locomoción propia e
interacción con el medio ambiente? además, sujeto al efecto entrópico.
La conciencia, ser inmaterial, de naturaleza no biológica e invisible ?su presencia de advierte por la
manifestación de sus facultades?. Algunas de las habilidades y facultades propias de la conciencia son?
voluntad, entendimiento, inteligencia, pensamiento, reflexión, capacidad para formar conceptos y
representaciones en la mente ?imaginar? y una variedad de sentimientos sublimados? además no esta sujeto al
efecto entrópico.
La evolución que experimenta el ser humano solamente puede ser posible en su conciencia ?ser interior?, ya
que su cuerpo ?ser exterior? una vez formado, no puede agregar un solo elemento, sino solamente desarrollar,
de menos a más y de más a menos, los elementos provistos por la naturaleza.
Es interesante prestar mayor atención a la propiedad que se establece en la última frase de la descripción del
cuerpo y de la conciencia del ser humano respectivamente, la cual indica con toda claridad el estado final de
ambos? el cuerpo se desintegra y la conciencia perdura pero ya no crece, fig. 2.
Conciencia, consciente y evolución
Es conveniente hacer breves reflexiones sobre los conceptos de conciencia, consciente y evolución, de manera
que se logre mayor claridad en las ideas que se expongan en los siguientes párrafos.
? La conciencia es contemplada bajo varias vertientes, una, como la interioridad o sea aquello que no se ve
pero que es el centro, el núcleo, el corazón ?figuradamente?, es decir, la parte substancial, la individualidad, la
verdadera identidad, etc., del ser humano.
Otra vertiente se relaciona con los estados evolutivos que va alcanzando el ser interior durante toda su
existencia mundana. A lo largo de tal existencia el individuo ?conciencia? puede alcanzar niveles más altos de
perfección.

Otras vertientes son sugeridas por diccionarios de la lengua española? ?Propiedad del espíritu humano de
reconocerse en sus atributos esenciales y en las modificaciones que en sí mismo experimenta? conocimiento
del bien que debemos hacer y el mal que debemos de evitar? conocimiento exacto y reflexivo de las cosas?,
Sopena ?2000?.
“Conocimiento, noción? sentimiento por el cual aprecia el hombre sus acciones? moralidad, rectitud,
integridad”. Larousse ?1963?. “Conocimiento del bien y del mal; conocimiento reflexivo de las cosas;
conocimiento conjunto y unitario que una persona tiene de los distintos hechos de su vida”, Porrúa (1999).
A la luz de estas definiciones se describe a la conciencia bajo tres conceptos: el ser interior mismo, la
propiedad del espíritu humano y el conocimiento reflexivo de algo, por ejemplo, la diferenciación entre el bien
y el mal.
? El ser consciente, o simplemente el consciente, constituye el interior del ser humano, el cual posee y actúa
con conciencia, por lo que se tiene que la propiedad fundamental del ser consciente es la conciencia.
Los mismos diccionarios mencionados con anterioridad, señalan al consciente como “el ser que siente, piensa,
quiere y obra con cabal conocimiento”, Sopena y Porrúa; en tanto que Larousse asienta que “consciente es el
que tiene conciencia o noción de algo”.
Tanto consciente como conciencia son utilizados para referirse al interior del ser humano debido a la gran
similitud entre ambos conceptos abstractos, pero sin embargo hay que tener cuidado, ya que el uno es el ser real
y la otra es atributo de ese ser. Con esto en mente, se concluye que es la conciencia puede experimentar
transformaciones ya sean éstas simples o de gran trascendencia, en tanto que esto no sucede con el consciente.
? Parece ser que la evolución es tendencia natural de toda entidad real en donde se alcanzan estados de mayor
perfección.
“Desarrollo de los organismos y de las cosas por medio del cual pasan gradualmente de un estado a otro.
Desarrollo o transformación de las ideas o de las teorías”, Sopena. “Sucesiva y gradual transformación de una
cosa o de un organismo durante su existencia y desarrollo”, Porrúa. “Transformación progresiva. Serie de
transformaciones progresivas, particularmente las que han sufrido los seres vivos durante los tiempos
geológicos. Larousse.
Para los fines que se persiguen en este trabajo, se intenta un concepto para la evolución con base en las
definiciones dadas por los diccionarios y con conceptos de sistemas: la evolución es una transformación
progresiva que experimenta un sistema al pasar de un estado a otro estado, en el cual se adicionan nuevas
relaciones y elementos, emergen atributos que no existían en el estado anterior y no hay reversibilidad posible.
Visualización de la evolución del ser interior
Para estudiar la evolución del ser humano, a la luz de la definición que se propone en el párrafo anterior, es
necesario considerar solamente la evolución del ser interior ya que el ser exterior, por su calidad de material no
evoluciona sino solamente se desarrolla.
Como se recordará, al ser interior se le observa como formado por dos entidades el consciente y la conciencia,
ambos inmateriales y formando un todo, la conciencia como atributo del consciente. Con los conocimientos
que se tienen y por su calidad de ser abstracto, no se puede saber con certeza si el consciente evoluciona o no,
lo que solamente se puede afirmar es que si experimenta desarrollo por etapas, Wilber (1999); en cambio, la
conciencia si va evolucionando paulatinamente.

De los conceptos de conciencia transcritos de los diccionarios se concluye que la conciencia tiene que ver con
dos nociones muy importantes que son conocimiento y reflexión. El conocimiento es adquirido por las
experiencias del ser humano a lo largo de toda su vida y este conocimiento suficientemente reflexionado va a
formar parte de la conciencia del individuo para su engrandecimiento.
Así, la conciencia evoluciona mediante un proceso de crecimiento de conocimiento reflexivo, pero también
razonado, lo cual solamente puede ser logrado en la medida en que se usen convenientemente las facultades y
potencialidades que le son propias a la conciencia humana, fig. 3. Esto conduce a pensar que si bien es cierto
que todos los seres humanos tienen la facilidad de hacer evolucionar su conciencia, también es cierto que no
todos pueden, o no todos quieren, lograrlo y que, además, un número muy reducido de ellos alcanza niveles
trascendentes de conciencia.
Aún no se ha establecido una teoría del Conocimiento que sea aceptable para todos los filósofos. Los
empirisistas proclaman que todo el conocimiento se deriva de la experiencia a través de los sentidos? los
racionalistas, en cambio, arguyen que la facultad del razonamiento proporciona el conocimiento de todo lo que
existe en el universo.
La mayoría de los grandes filósofos de los últimos años, parecen estar de acuerdo con el punto de vista de
Kant acerca de una teoría del conocimiento en cual se expresa que ?las cosas en el mundo físico se comportan
de acuerdo con los requerimientos de una razón a priori, debido a que ellas, en gran medida, dependen del
producto de esa razón?. Agrega este connotado filósofo Kant que ?de acuerdo con este punto de vista las leyes
de las cosas y las leyes del pensamiento son las mismas, por la razón suficiente de que las características de las
cosas son productos del pensamiento?, Peter ?1980?.
Sea como sea, lo que parece ser definitivamente cierto es que existe una relación íntima entre el hecho objetivo
y el pensamiento humano y que ?la mente humana piensa acerca de sus propias ideas? según Locke.
Ya sea por experiencia vivida, por productos de la razón, o bien por combinación de ambos, el conocimiento
de un hecho ocurrido en la realidad, llega al individuo a través de una representación adecuada y viene a
formar parte de su memoria. Si el hecho es de poca relevancia para el individuo esta representación desaparece
de la memoria poco tiempo después.
En cambio, si el hecho reviste suficiente importancia para el individuo receptor, se inicia un ciclo de
indagación, reflexión – razonamiento – retroalimentación, lo cual permite acercamientos mayores al hecho
percibido y, surgimiento de muchas ideas, pensamientos, conjeturas, etc., alrededor de ese acontecimiento para
mejor entenderlo y entender y/o investigar acerca de muchos tópicos relacionados.
Así se tiene que, cuando el conocimiento de una situación, es debidamente y suficientemente reflexionado se
convierte éste en un incremento a la conciencia del individuo, crece la conciencia. La repetición de estos ciclos
de formación de nuevos incrementos de conciencia hace al individuo más consciente.
Cabe aclarar, que la visión de cualquier situación real queda acotada por el nivel de conciencia que se tenga,
en la misma forma que los juicios que se formen sobre alguna situación son función de eso mismo nivel de
conciencia, aunque esto normalmente ocurre con, y para, situaciones de carácter social.
Conclusiones
El tema del ser consciente y su atributo, la conciencia, ha sido muy apasionante en todas las culturas del
género humano desde hace muchos siglos atrás. Aún no se tienen explicaciones concretas sobre su naturaleza,
su forma de actuar, las relaciones que se tienen con otros conscientes, etc., solamente se percibe su presencia en
muchos de los actos de la vida de cada ser humano. Ambas entidades forman un todo, de manera que es

indistinto hablar de consciente o de conciencia.
Es muy común escuchar algunas frases como el Sr. X es muy inconsciente y cuando tengas más conciencia,
queriendo decir que se es muy inmaduro ?la conciencia del Sr. X no ha evolucionado lo suficiente? en el
primer caso, y que le falta madurez ?la conciencia esta en evolución? para el segundo caso.
La conciencia es asociada con la capacidad que tiene el ser humano para distinguir las situaciones buenas de
las situaciones inconvenientes, se dice que cuando se es más consciente, o bien cuando se tenga más
conciencia, se hacen mejor las cosas. También, entre mayor nivel de conciencia tenga un individuo, mejor será
la visión que tenga del mundo que le rodea.
Se tendrá siempre un conflicto para apreciar lo que es mejor hacer las cosas y/o lo que es tener una mejor
visión para un individuo, por lo que siempre es necesario hacer referencia a la conciencia de otros individuos
dentro de la sociedad donde se convive, o bien, referirse a valores humanos reconocidos en una sociedad o, si
es posible, a valores de carácter universal.
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Introduction
Systemic Inquiry (SI) highlights the impact the recognition of the observer had on the practice
of organisational development and systemic intervention. Based on Applied Narratives (AN)
Systemic Inquiry presents a different approach for understanding organisations and facilitating
change. Being a methodology for effective and sustainable change SI gained relevance for
management and consultancy not only in the very heart of the economy but as well in politics,
administration and even the church.
Heinz von Foersters cybernetics of cybernetics (Foerster 1974) gave way for a profound
change in the perception of organisations and the nature of interventions. This connects to
what we are used to call a paradigm shift towards constructivism. However the most
challenging concept of sociological Systems Theory and sociocybernetics is the recognition of
the observer. Today we have already explored a bit of the implications of this, however I
presume that we are still far from realizing how far this concept will guide us.
Systemic Inquiry shall illustrate the consequences of the recognition of the observer for the
practice of organisational development and systemic intervention. The focus will be on the
change in the perception of organisations and the nature of interventions. SI comprises the
implications and opens up an interesting realm of possibilities for management as well as for
consultants.

We will start with a short tour into theory. Applied Narratives comprises the theoretical
implications of the recognition of the observer for the perception of the organisation. This
focuses the question: ”What can an organisation know about itself and what does this imply?”.
Systemic Inquiry accordingly is a methodology for organisational development on the basis of
Applied Narratives. SI incorporates the change in the perception of the nature of interventions.
What if, “You cannot not intervene.” [1] was true or at least an appropriate description of the
nature of intervention. SI takes this into account and organises a methodology that in its
reflection is always one step ahead.
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Two cases from the consultancy practice will allow a glimpse into SI applications. One case
will deal with genuine organisational change, the other case shows the broader application in
the contexts of corporate branding.

Applied Narratives – The Theory
The issue that organises Applied Narratives [2] is the question of the possibilities of observing
enterprises, firms, companies or organisations in general. Based on the differentiation of the
whole and its parts the managerial practice articulated a critic of the analysis based on the so
called scientific management. The logic of the economy payment|not payment is a one eyed, a
so to speak cyclonical perspective [3]. It is based on only one distinction. This may it be the
most important one for an enterprise, however it renders the company blind for all other
perspectives. The idea was to switch to an somehow holistic perspective. Yet even the most
prominent models, e.g. the St. Gallen Management Model (Bleicher 1991), came with a not
completely satisfying taste. The Model was richer and brought a lot of benefits however it
gained no real access to the whole [4]. Referring to Heinz von Foerster cybernetics of
cybernetics and the recognition of the observer the sociological Systems Theory is nowadays
said to be the most promising offer to solve the problem. It is a holistic theory with an
according claim for universality.
However choosing the Systems Theory as a reference implies a fundamental challenge, namely
the observability of organisations. According to the Theory of Social Systems, organisations
exist of communication and only of communication. You may observe people walking around
or sitting in their offices, you may see production sites and products and logos etc. however
what fundamentally makes a specific enterprise, is the coherence of its communication. And if
you observe communications you need to observe something volatile, something that in the
very moment it comes to existence will be gone. The trick is that social systems organise their
self-observation in the form of describing themselves as action systems (Luhmann 1984).
Facing an action system you can tell stories, stories about its history, about the state of affaires,
about strategies and futures. In the form of an action system organisations gain observability for
themselves as well as for external observers.
This idea of observability relates to methodologies of Storytelling (Frenzel/Müller/Sottong
2000). The most prominent are Sense making (Weick 1979), Rich Pictures (Checkland 1981,
Wilson 1984) and Learning Histories (Kleiner/Roth 1997). All these approaches believe in
understanding organisations as a collage of stories. They as well share a broader understanding
of stories which does not only take into account the official story of an organisation as
described in the balance sheet, the accounting, the commercials on TV or the recruitment
brochures. They take into account as well the implicit pictures, the gossip, the talks in the
canteen and the off line discussion to name but a few. That is how the observation of an
organisation is possible.
We can analyse these stories in which organisations observe themselves according to their
specifics and their relevance. The specifics manifest in semantics (Luhmann 1980). It is a very
specific language spoken inside organisations. It varies from the common language. As you
may have experienced as a newcomer in an organisation you will realize that specific words
carry a specific meaning for an organisation. The usage of that word is sometimes slightly,
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sometimes strongly different from what you know from outside the company. It is that surplus
of meaning that indicates where you are. And this aspect of language inside a company
knowing itself from a language outside the company is only the top of the iceberg of
possibilities of a semantic analysis [5].
The relevance of the stories told crystallize around foci of attention (Franck1998). This foci of
attention are attractors for the stories processed inside an organisation. We find two aspects to
that relevance. First there is the overall, official relevance. This is the company’s history, the
present change programme or the strategic initiatives of the top management. And second there
is the burning relevance of issues pressing at the moment. This is the atmosphere in our
department, what my boss said last week and what happened this morning. According to the
organisational issue leading to the collection of stories especially the category of burning
relevance provides deeper insights into an organisation.
Systems Theory comes with an even further analysis of social systems. This is the analysis of
the founding set of differentiations. This combines the idea of guiding differences with the
aspect of the coding of a specific social system [6]. This is very fundamental for functional
systems of a society, e.g. the economy of a society coded by the guiding differences
payment|not payment. Within organisations we find the structural coupling of more than one
ratio, which is very evident with a closer look on administrations which surely process the
guiding differences payment|not payment, but are even more focussed on the coding of the
politics power|not power. Combinations of these guiding differences can be comprises in
complex observational arrangements of guiding differences [7]. In these arrangements of
differentiations we find information about the status of an organisation, the components of its
identity, the dimensions of its possibilities.

Figure 1: Diagnosing the system, designing the system
Applied Narratives describe the organisational analysis as a cascade of stories, semantics and
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guiding differences (Klein 2002). Applied Narratives compose a holistic picture of the
organisation, of the parameters of organisational identity and explores the realms of the
organisation’s possibilities. Reading the Applied Narratives cascade from stories to guiding
differences proves to be a powerful analytical tool diagnosing the system. Reading it from
guiding differences back to stories Applied Narratives suggests to be an intelligent blueprint for
systemic intervention designing the system.

Systemic Inquiry – the Methodology
It was the recognition of the observer we marked as the fundamental impact of cybernetics on
organisational development and systemic intervention. Applied Narratives focuses on the
change in the perception of organisations. Systemic Inquiry combines this with the changed
perception of intervention as we find it elaborated in the Systemic Intervention concepts
(Willke 1994, Königswieser/Exner 1998) . This alternative view of intervention overcomes the
ideas of objectivity and external observers. As you cannot not communicate you cannot not
intervene facing a social system consisting of communications. Any observation is intervention!
This is the first implication which however leads to a problem rather than to a solution.
Therefore the second implication is of even more interest to the community of practice.
Concepts of observation and intervention can take that into account and organise processes and
structures of self-observation. A systemic intervention is an intervention that is in contact with
itself by means of self-observation. This implies a good sense for the cybernetics of
interventions. Everything you do will come back to you and social systems are non-trivial
machines (Foerster 1985, 1993). Giving way for such a broader, recursive understanding of
interventions it comes into sight that any methodology can only be a meta-methodology. One
size fits all is a myth when it comes to intervention in social systems. Systemic Inquiry is such a
meta-methodology that gives an outline for tailor-made intervention. It highlights implications
of the Systems Theory perspective and comprises the critical edges of any management of
organisations.
Starting point of Systemic Inquiry in action is a clear organisational issue such as
organisational change or corporate branding. This needs to be clearly formulated by the
according process owner. The experience is that at this initial stage we find the flaw in most of
the not so successful managerial practice and consultancy. What shall be accomplished and
why? What is the strategic objective and the direction of further development? If that is not
clear we must state that an organisation is not in good contact with itself. It needs a loop of
clarification to be able to move on.
The organisational issue becomes the reference for any process architecture and intervention
design. From the organisational issue we can derive the relevant participants of the Systemic
Inquiry process. Inquiry does not mean to sample a few stories to approach an objective truth.
If you want to know something about an organisation it is like a hologram. Every single piece
resembles the whole thing however blur. With every additional piece the picture becomes
clearer and very soon the surplus of additional pieces will be marginal. However that is not the
point. Relevance for an organisational issue leads to participation. You better do not find
yourself in a situation where you have to explain to someone why you believe that he or she is
relevant to the organisational issue but not included in the process. It’s a question of
appreciation.
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Any process intentionally intervening in social systems needs to have a clear and visible start
and an clear and visible end. Any process is a deliberate segmentation of an ongoing
organisational development. Organisations cannot not develop in the same way that they cannot
not have a culture. Any intervention or change process is only highlighting, is only focussing
organisational attention on a specific organisational issue for a certain time. And this period
should never exceed nine months. It may be less than that yet you cannot effectively focus
organisational attention for too long. Things become tiring and the impetus you gain through
focussing will be gambled. You will get one of these unpleasant worn out muddy endings which
are so typical for overdone change ambitions.
Systemic Inquiry means exploring an organisation. Looking for the genuine stories. This
implies open interviews in an qualitative style. With a rigid set of questions like
recommended in the tradition of quantitative social research you will only receive what you
were looking for however not a single surprise. Questions tent to suggest a somehow right
answer and an experienced interviewee will give you that right answer you were looking for. SI
has no questioners. All that is provided in the interviews is a translation of the organisational
issue. For the SI based reengineering process of a Quality Management (QM) organisation
linking five different plants we had only three questions: What is QM?, What does it mean to do
a good job in QM? and What is a proper setup for a QM organisation? That was all. The
answers were surprising and led to a more effective QM than the process owner initially
thought possible.
The actual benefit of the SI interviews however lies not in the scientific analysis and the
feedback to the organisation. It is the interview itself that is of greater value to the organisation
and its issues. According to the Systemic Evaluation methodology (Klein 2002) the SI
interviews create a unity of analysis, concept and implementation. The interviews focus
organisational attention and generate awareness and participation. They pass on a certain sense
of direction and objectives. Furthermore the SI interview setting integrates the virtues of the
Appreciate Inquiry methodology (Cooperrider/Srivastva 1999, Bonsen/Maleh 2001). The
according technique of inquiry creates an atmosphere of appreciation. It facilitates the search
for solution and activates personal potentials and resources. Imagine the situation where in a
middle manager faces an interviewer asking for his or her views on a the specific organisational
issue, be it change, development or branding. Imagine an atmosphere of appreciation and an
interviewer who instead of working his way to a rigid questionnaire really listens [8]. You will
meet a happy person, completely delighted telling stories for definitely longer than the initially
agreed time. So you better schedule interviews without time restrictions through following
appointments.
The analysis of the interviews follows the AN cascade. This is first of all the collection of the
stories and the reorganisation of the results according to the foci of attention. This brings about
something like a top ten of the most prominent stories. In this the organisation recognises itself.
It is not always necessary and sometimes even not recommendable to go into the very depth of
the arrangements of differentiations. This can be of higher value if the going gets tough or the
organisational issue is more fundamental and challenging to the organisations identity.
Feeding back the results of an analysis is usually regarded as a critical point. The experience
with SI however shows that feeding back the foci of attention and the stories and findings
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coming with them is not critical at all. The interviewees identify themselves with their stories.
The actual feedback setting depends on the organisational issue. Different settings ranging from
issuing a written report to a big bang with a bigger group, workshops, parties, role-plays, arts,
artistic, happenings etc. can be taken into account.
The SI process brings an organisation in contact with itself, with its identity and its realms of
possibilities. The SI generates a embracing participation and integrates everybody with his or
her responsible contribution for the greater organisational issues.
Organisational Development – A Case
The client is a political institution of the church. This lobby institution consists of a steering
committee, a central office and issue driven expert committees. The steering committee gathers
the representatives of the different member organisations. The steering committee is represented
by a president, who would like to retreat after more than 20 year from his position. The process
owner were the institutions president and the head of the central office.
The starting point was characterized by an overload situation for the central office. The office
had severe difficulties to cope with its tasks and workload. The quality of the work was
described as being not at all satisfactory. The atmosphere amongst the office staff, the head, two
managers, two secretaries and one apprentice was rather bad. The steering committee however
started a so called vision-search process. Identifying the problems in the central office the
steering committee recommended an organisational development process for the office and
agreed on hiring a consultancy to assist.
The consultants hypothesis after the first meetings with the process owner was: The central
office does not know what tasks there are to be fulfilled. The stakeholders are not known. This
relates to the institution itself which either has no shared sense of tasks, stakeholders and
volumes.
The solution: A SI process will bring the institution into contact with itself and its stakeholders.
This should provide the basis for a organisational development process with the central office.
SI process architecture:
Clarification and sharpening of the organisational issue with the process owner, i.e.
president and head of the central office.
Interview set with stakeholders, with all members of the steering committee, of the expert
committee, and the central office.
Analysing the stories told according to the organisational issue.
Feedback of the results first to the process owners and second to the steering committee.
Reactions:
The central office agrees on an organisational development process along the lines of goal
clarification (workshop), negotiation of roles (moderated talks of the head with the single
employees) and review of business processes (workshop).
A few members of the steering committee founded a special team dedicated to
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development issues of their institution. The team meets frequently in-between the actual
board meetings working out suggestions for the further development of their institution.
Setting an architecture for the retreat of the president.
The mayor result of the SI process was to bring the organisation on different levels in contact
with itself. This fostered an understanding for the responsibility of the single person for the
development of their institution beyond a strong president. The further development of the
institution is now based in the co-operation of the development team and the steering
committee. In this context the central office now has a good chance for its own goal-oriented
development.
Corporate Branding – another case
The client was a global enterprise after a mayor merger which formed under the old company
name a new corporation. In the sense of corporate branding the new self-image should be
communicated internally and externally. For this purpose an internal task force with participants
from the various business areas was formed. An external branding agency was assigned to
support the process. After a while the situation of the task force was described as a deadlock.
The task force and the external supporter got stuck. A lot of conflict was at hand. Discussions
were focussing conflict rather than further development.
The consultants hypothesis was that the new company did not know who it was. The new
situation was not acknowledged. The strategic directions of the board were politically not
accepted. The difference between the actual situation and the espoused strategy was from the
perspective of the business areas to broad. The conflict was escalated along the
central|de-central line.
The solution: Based on a SI process the company will be brought into contact with is actual
situation. The goal is to illustrate the different facets of the corporate identity to facilitate a
sound corporate branding.
SI process architecture:
Sparring with the external branding agency.
Clarification of the organisational issue with the Internal Communication department in
charge of the task force and the branding process.
Interview setting wherein the representatives of the different business areas acted as story
collectors.
Analysis of the gathered stories on the basis of the differentiation
stories-told|stories-tested. Collection of attributes for a sound corporate brand.
Feedback of the results to the taskforce.
Reactions:
The further branding process was oriented on the collection of attributes derived from
their stories-tested. Conflicting political dimensions could be separated from the branding
process.
In the different business areas the story collection was continued on their own account.
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The idea was to write-on the business area identity and to facilitate knowledge transfer in
the sense of a best practice sharing and learning history.
The final result of the SI process was to create a good understanding and description of the
actual situation of the company beyond strategy papers. The sensitivity for organisational
stories was sustainable, not only in the Internal Communications department. Especially in the
different business areas the idea of story management was perceived as an opportunity for
effective knowledge transfer and a solid basis for identity and business development.
Conclusion and Further Development
The recognition of the observer changed a lot for the practice of organisational development. It
moves on to a certain self awareness of the observer, be it a manager or a consultant. It changes
the whole attitude. As the good experiences with Systemic Inquiry show that it is possible to
intervene into social systems on the basis of human system inquiry and that it is possible to
facilitate a certain direction for the system’s further development. However that is not social
system engineering. The direction of developments might be clear, the actual performance
however will be directed by the system’s dynamics not by an omnipotent controller. And it is
more important to facilitate an organisations chances to come into contact with itself than to
have a thorough analysis. It is always the organisation that knows best which course to steer.
With the self awareness of the observer another notion comes into sight namely the distinction
between the person and the organisation, between the psyche system and the social system. We
are used to think of observers as being persons. The concept of the observer however reaches
far beyond that. Organisations being observers of themselves, being communications
observing themselves, is an understanding that cannot be underestimated in its consequences for
any social practice may it be planning or action, may it be in corporations, institutions or
administration.
We are on the verge towards new formats of management and consulting. However prior to that
is a further development of the theory of social systems which takes into account all facets of
possibilities and limitations to a self-observing communication. And this is not only on the level
of structures and processes but on the level of launching topics within the communication and
placing contributions to a certain discourse. Probably we are already much closer to such a
political practice of managing communication and discourses than we all know.

Notes
1. "You cannot not communicate" is one of Watzlawick’s most famous quotes (Watzlawick
1978). Regarding social systems communication is intervention (Klein 2002, Willke 1994).
2. Applied Narratives as the idea of systematically utilising narratives as a leverage for
systemic intervention became more and more known in the recent years (Czarniawska
1998), (Boje 2001), (Lissack/Letiche 2002) and (Hjorth/Steyaert 2004).
3. In the functional differentiation of society the economy is described as encoded by the
payment|not payment differentiation (Luhmann 1984). Being an operationally closed system
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the economy over emphases the coding and becomes blind for any other perspective (Willke
2001).
4. The implications for the management sciences are far beyond what the St. Gallen model
dreamt of. Systems theory is a challenge not only for holistic models within the discipline
but for the whole discipline as such (Beyes 2003, Winter 1999).
5. Analysing semantics became a mayor issue for the theory and practice of social sciences as
highlighted in constructivism, semiotics, de-constructivism etc. (Luhmann 1980, 1984).
6. Bateson’s understanding of information (Bateson 1972), Spencer-Brown’s “Draw a
distinction”-concept (Spencer-Brown 1969) and Luhmann’s Systems Theory (Luhmann
1984) allow a perspective on social systems with differentiated communication through a
specific coding. Communication operating along a specific coding generates operationally
closed functional systems of society with all consequences of autopoiesis (Maturana/Varela
1980).
7. Baecker (Baecker 2001) suggested to use Spencer-Browns marker (Spencer-Brown 1969) as
a tool to describe social systems. More complex observational arrangements proved to be a
strong approach for analysing foci of attention and semantics of social systems (Klein
2002).
8. While storytelling became to broad a concept of understanding organisations,
Story-management (Löbbert 2003) and in particular Story-listening (Liebl/Rughase 2002)
brought forward concepts that reach on an operational level far beyond the mere notion of
participation.
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Abstract
In this essay, three hard facts of soft social systems are identified, intended to inform
instructional designers and designers of organizational change efforts. The facts are
gleaned out of an elaboration of Boulding’s nine-level typology of system complexity.
The need for these hard facts is great, given the failure of many well-intentioned reform
efforts to positively impact schools and organizations.
In brief, the three facts are as follows. First, things are designable--mass, space, time,
and organization goals (cf. Boulding’s levels 1-3). Second, people are not designable.
A person’s behavior is determined by internally prescribed criteria (level 4: cell),
generally predictable by Maslow’s hierarchy of human needs, but increasingly variable
with each individual/person/ system member (e.g., employee, student, teacher, parent)
because people differ (level 5: plant, genetic variety). They act according to their own
immediate perceptions (level 6: animal, sensory perceptors), and their own long term
reflections and choices (level 7: human, symbol processing). The third fact is: It is
natural, biological, and scientific law that people will behave to meet their individual
and personal needs before their social system or organization’s needs (levels 8 and 9).
Level 8 systems (social) are optional; level 7 functioning is mandatory. A person can
transfer schools (level 8), but cannot transfer bodies (level 7).
Implications are that effective instructional and organization designers put all their
attention to the designable components of a social system: space (e.g., buildings, rooms,
book shelves, books and equipment), time (e.g., school and classroom routines, schedules
and calendars), school and classroom goals (e.g., classroom projects, school mission
statements, etc.); and ratios and flows of resources. Effective designers fashion these
designable components as attractors, to attract system members. These attractors
function to allow system members to meet individual/personal goals as first priority, and
organization goals as second priority. Contribution to systemic change theory is a new
systemic approach, referred to and named here as systemic renewal. Systemic renewal is
defined here as systemic change efforts with goals of facilitating each system member to
learn and grow at his or her own pace. The ISSS Morning RoundTable is a practice that
corresponds to the goals of systemic renewal.
Keywords: organizational change theory, systemic school change, systemic renewal

Introduction
In spite of certain progress in equity and technology in modern public education, our
public schools and institutions are in decline-- a decline that is sometimes accelerated,
rather than arrested, by well-intentioned reform efforts. Our school decision makers and
stakeholders do not agree with, or do not understand, each others’ solutions. Some are
stumped and (perhaps most wisely) offer no solutions. Others propose conflicting or
counterproductive solutions.
Science offers useful laws and principles for how “things” behave, or the “hard” sciences,
such as chemistry, physics, and math. For example, we know how to make water of one
part hydrogen and two parts oxygen. We know about the laws of gravity. We know that
two and two make four.
Science offers conflicting principles and models for how “people” behave--in the “soft”
sciences such as psychology, management, education, and sociology; as well as in “soft”
social systems such as schools and workplaces. On one end of a continuum, there are old
paradigm directive, bureaucratic, and top down models, which assume a soft system is
predictable and controllable. On the other end, there are new paradigm cooperative,
laissez-faire, and bottom up models which assume social systems are unpredictable and
uncontrollable.
With these conflicting approaches, it is no wonder that current change efforts do not help
our schools. A better understanding of the inner workings of schools, workplaces, and
other social systems is needed. In other words, we need to know the hard facts of soft
social systems. Moreover, “we” means scientists, politicians, educators, employees,
managers, parents, everyone. The hard facts need to be clear and evident to every
decision maker and stakeholder in schools and workplaces.

Method
To clarify the hard facts of soft systems, Kenneth Boulding’s typology of system
complexity is presented and elaborated. The model is then linked to existing organization
theory. Then, three hard facts drawn from the elaborated model are presented and
illustrated with practical examples from schools.
Boulding’s Typology
Boulding, a cofounder of general system theory and “systems” thinking, looked to nature
to uncover the hard facts of soft social systems. He ranked the systems of the world from
simple to complex in a nine level taxonomy. Boulding’s typology (1956) has been
described as “convincing” (Checkland, 1981, p. 106) and “illuminating” (Scott, 1992, p.
78). His nine levels are:
1- FRAMEWORKS: systems composed of static structures, such as the arrangements of
atoms in a crystal of the anatomy of an animal.

2- CLOCKWORKS: simple dynamic systems with predetermined motions, such as the
clock and the solar system.
3- THERMOSTATS: cybernetic systems capable of self-regulation in terms of some
externally prescribed target or criterion, such as a thermostat.
4- OPEN-SYSTEMS: systems capable of self-maintenance based on a throughput of
resources from its environment, such as a living cell.
5- BLUE-PRINTED GROWTH SYSTEMS: systems that demonstrate divisions of labor,
that reproduce not by duplication but by the production of seeds or eggs containing
preprogrammed instructions for development, such as the acorn-oak system or the
egg-chicken system.
6- INTERNAL-IMAGE SYSTEMS: systems capable of a detailed awareness of the
environment through sense organs (eyes, ears, etc.). Information is received and
organized into an image or knowledge structure of the environment as a whole, a level
at which animals function. At this level the image or perception intervenes between
the stimulus and response.
7- SYMBOL-PROCESSING SYSTEMS: systems that use language and other symbols,
are self-conscious, and can contemplate the past, present, and future. Humans
function at this level.
8- SOCIAL SYSTEMS: multicephalous systems comprising actors functioning at level 7
who share a common social order and culture. Social organizations operate at this
level.
9- TRANSCENDENTAL SYSTEMS: systems composed of the "absolutes and the
inescapable unknowables." (Boulding, 1956)
Boulding’s Typology Linked to Organization Theory and the Social Sciences
Boulding’s typology is clarifying to social science/organization theory (illustrated in
Figure 1). Boulding notes that “most of the theoretical schemes of the social sciences are
still at level 2 [clockworks], just now rising to level 3 [thermostat systems], although the
subject matter clearly involves level 8 [social systems] (Scott, 1992, p. 78).”
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Figure 1. Boulding’s 9 Systems Levels Linked to Organization Theory
Figure 1 also introduces coding to illustrate the increasing unpredictability of Boulding
system levels. Levels 1 and 2 are dark gray boxes (designable, externally regulating to
externally prescribed criteria). Level 3 is a light gray box (self-regulating to externally
prescribed or designable criteria). Levels 4 -7 are clear boxes (undesignable, self-

regulating to internally prescribed criteria). Levels 8 -9, clear boxes with dotted-line
boundaries, (undesignable and intangible).
Boulding’s typology clarifies two overarching principles which unify the conflicting
“either-or” perspectives of organization theory and clarify the weaknesses and strengths
and of the top-down governing bureaucratic model. His typology clarifies both the
inadequacy and suitability of the top-down governing bureaucratic model.
The inadequacy of clockwork assumptions of old paradigm models. T h e
fundamental flaw of current old paradigm bureaucratic models lies in the assumption of
predictability and stability or “clockwork” assumptions, and thus the lack of distinction
between processes that Boulding calls clockwork (predictable) and nonclockwork
(variable, intangible). Our current work and educational reform efforts are based on, or
maintain traces of, these unexamined assumptions. For example, in the new paradigm
term “cooperative learning,” “cooperative” means operating jointly, but the more
common meaning of cooperative is obedient (an old paradigm virtue).
The suitability of clockwork assumptions. While the clockwork assumptions
underlying bureaucratic systems are known to be inadequate, Boulding remarks that
“much valuable information and insights can be obtained by applying low-level systems
[frameworks, clockworks] to high-level subject matter [humans, social, and
transcendental systems]” (Scott, 1992, p. 78). The reason for this is that each of
Boulding’s system levels incorporates all those below it (illustrated in Figure 2).
Thus, proponents of decentralization and self-regulation who ignore the need for
framework and clockwork subsystems are also short-sighted. The fully-specified new
paradigm must subsume characteristics of the old; it must be joint-optimizing for both
stability and flexibility. More specifically, Boulding’s model distinguishes between
subsystems of external and internal agency to explain what can be predicted or externally
designed and controlled, and what is controlled by internal agency or criteria.
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Figure 2. A View of Boulding’s Nine Systems with Their Levels of Complexity
Boulding’s explanation of the inadequacies and suitabilities of the top-down governing
model is clarifying. The old question for organizational change theorists and practitioner

was: “Which is correct? top-down or laissez-faire?” It is shown to be incorrect. The new
question is: “Which parts of an organization need top-down control, and which parts need
bottom-up flexibility?”
To illustrate both Boulding’s system types and the increasing complexity, Figure 3 puts
Figure 1 and 2 side by side. Figure 1 is usefully visualized as a top view of Boulding’s
nine system types. Figure 2 as a front view.
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Figure 1. Theory (also a Top View 9 Systems)
Figure 2. A Front View 9 Systems
Figure 3. Two Views of 9 Systems of the World According to Boulding

A Summary Explanatory Model and Three Hard Facts of a Social System
It is commonly known that the more complex the system, the more multiplicity in
agency, causes, or factors contributing to change. However, the Boulding-elaborated
model adds considerable clarification. Briefly, illustrated in Figure 4, the designable
elements of a social system are indicated with arrows, along the bottom right side of the
figure. The other dimensions are not designable, as behavior depends on the individual
which is self-regulating and self-creating according to internally prescribed criteria. That
is, individual needs and goals (center figure) influence, and are influenced by, individual
variability, perceptions, choices.
In fact, Figure 4 allows us to identify three hard facts of soft systems, discussed next.
First, the model uncovers two different sites of agency: external (i.e., designable) vs.
internal (i.e. where external design efforts are unfitting). The external agents that can be
input into an organization, the factors of the first three levels, were identified by
Checkland (1981) as spatial traits (i.e., length and mass), temporal traits (i.e., time), and
information (i.e., images, ideals, words). The identification of the factors of agency at
levels 4 and higher was unaccomplished (Checkland, 1981) until recently (Gabriele,
1997).
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Figure 4. The Power and Agency Within a Social System
• Fact 1: THE DESIGNABLE COMPONENTS OF A SOCIAL SYSTEM ARE
MASS/SPACE, TIME, GOALS, RATIOS, FLOWS. The only directly designable
features of a social system are found in Boulding’s first three levels: (use of) space
(level 1), (use of) time (level 2), organization goals (cf. thermostat settings), ratios (cf.
size of heater, room with relation to number of people, etc.) and flows (distribution
of heat/resources).
From the bottom in Figure 4, levels 1 and 2 represent the designable components: space
and time. Level 3 illustrates that the thermostat setting (input) is externally designable,
and the system is self regulating to that external criteria. (Black arrows indicate that
these components are externally designable.)
• Fact 2: COMPONENTS THAT DEPEND ON INDIVIDUAL BEHAVIOR MUST
BE CREATED AS “ATTRACTORS.” Components of a social system dependent on
individual behavior, learning and creation are to be designed as attractors-designed to maximize opportunities for all people to meet their own self-determined
needs (level 4) variable from person to person (level 5) according to each person’s
own immediate perceptions (level 6) and each person’s long term perceptions, goals,
and choices (level 7).
The Boulding-elaborated model explains the attributes of internal individual agency and
motivation (or factors that influence individual behavior) component by component, or
level by level, as systems increase in complexity (levels 4-7 in Figure 4). The 1997
Gabriele paper may be the first to aim to identify factors of agency at levels 4 and higher
as internally located and prescribed, and to name the specific the new factor that emerges
at each new higher level. Specifically, individual human behavior (which depends on
internally prescribed criteria) is generally predictable as instinct or basic survival needs in
response to the environment, (level 4: cell) followed (at least in humans) by needs for
safety, belonging, achievement, self-actualization, and transcendence (Maslow in Valle,

1989). However, predictability decreases by individual human variability which may be
inherent (level 5: genes); due to individual perceptions through the five senses, (level 6:
images); and long term perceptions, reflections and choices due to the ability to read and
reflect on symbols (words, numbers and more) over time (level 7: symbol processing).
To avoid or minimize these principles is not unlike avoiding or minimizing the accepted
laws of physics.
• Fact 3: DESIGNABLE ATTRACTORS: DEFAULT SETTING = INDIVIDUAL
GOALS: Level 7 or individual/personal goals are first priority. If level 8
organization goals are in conflict with individual goals, people will abandon (openly
or covertly) the goals of the organization and use their energy for personal goals.
The Boulding-explanatory model in Figure 4 clarifies that needs and goals of individual
humans are primary and that the needs and goals of organizations are secondary. A level
7 system, an individual human (thick solid line boundary in Figure 4), is a natural,
biological system with permanent physical boundaries. If level 7 needs are not met, death
or illness occurs. A level 8 system, an organization (dotted-line boundary in Figure 4), is
a designable, interchangeable system with impermanent, intangible boundaries. If social
system needs are not met, the social system may fail, (divorce, business failures, etc.) but
the individuals remain alive. If level 7 systems (people) find their level 8 needs
(organization) are not being met, they can transfer to a new social system. Thus, it is
natural that the individual human will strive to meet his/her basic needs before meeting
organization needs. For example, in unhealthy organizations, rather than using their
energy for the goals of the organization (a level 8 goal), people may use their energy
towards personal goals (level 7 goals). The advantaged individuals will continue
working towards personal promotions. The disadvantaged will work towards survival and
safety; they will tell their supervisors what they want to hear, if their survival depends on
it.
Regarding transcendence, Boulding’s level 9, there are, of course, individuals whose
personal needs are very small, whose work is transcendent in spite of the conditions they
(choose to) live in. An excellent modern example is Mother Theresa. More mundane
examples are the many educators and teachers who remain creative in classrooms and
schools in spite of the increasing pressures in urban education. While it is admirable and
predictable that humans can and do transcend their conditions, it is clearly not an
argument for keeping conditions inadequate when awareness has been raised. In fact,
McPherson illuminates the underlying principle here, claiming that “neither the few
destructive laggards nor the handful of brilliant performers” are the key to organization
health. Instead he urges attention to the "care, feeding, and unshackling of the average
man" (Peters, 1982). The fact that humans can and do transcend their conditions is an
argument for the value of design driven by ideals. In other words, “problem-solving”
projects and teams should be revised to be “ideal-seeking.”

Boulding’s Social System and Schools

Classroom and Meeting Theory
The identification of external vs. internal agency and designables vs. attractors also leads
to a better understanding of the instructional/learning processes that occur in classrooms
and meetings. There are two processes: that of the teacher or facilitator: DISPLAY or
INPUT (arrows in figure 5); and the other is that of the learner: PICKUP or INTAKE
(pickup mechanisms in figure 5). Thus, information cannot be installed (input), but is
“picked up” by learners. Arrows pointing left indicate what can be designed or
controlled in an organization by an external agent (input). Pickup mechanisms show
which agency lies within the individual person. Pickup depends on (1) learner readiness:
prior knowledge (Smith, 1983) and task difficulty (Neisser, 1976), (individual ability to
process the symbols), (2) learner perception from among competing stimuli (Neisser),
(2) learner motivation (Maslow in Valle) from among competing goals. A third process,
formerly considered response, is better conceptualized as CREATION (arrow pointing
right in figure 5); as each individual learner will have a response or behavior unique to
his/her needs, goals, perceptions, and choices.
Figure 5 shows five models of the instructional/learning process that have been clarified
by Boulding’s systems thinking and the concepts of display and pickup. Figure 5A: The
old paradigm assumed that knowledge was installed in students (or employees). In fact,
in the 1700’s, schools had students memorize words and passages. Figure 5B: The new
paradigm is not fully specified, students are active participants in their learning, but the
teacher’s (or employer’s) role is unclear. Figure 5C: Boulding’s “systems” model reveals
that the teacher’s role is display, the student’s pickup. Figure 5D: Effective teachers,
facilitators, and managers will provide a rich display to increase opportunities for pickup.
They will also provide opportunities for creative response and creation. Figure 5E:
Moreover, teachers are learners too, and students need to practice, experience and
develop what they learn.

LEGEND: T=teacher (also employer);
SS=students, (also employees);
K=knowledge, subject matter, opportunities for learning, classroom or
work projects.
=old paradigm instruction or new paradigm display;
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K

T?

S
S

[A]
T
“installs”
K
in SS.
Old
Paradigm

[B]
SS direct their
own learning.
T’s role is
unclear.
New
Paradigm?

S

[C]
[D]
[E]
T displays K. T designs & displays
T is
SS pick up K K in multiple ways. learner too;
as ready.
SS pick up & create SS take on
Boulding’s
K as ready.
T roles.
social
Boulding
The
system
elaborated
RoundTable

Figure 5. Five Representations of large/whole-group learning (e.g., classroom, staff
development)
Classroom and Meeting Practice
New models of the new paradigm have been emerging. Cooperative learning and whole
language are among the most well known for classrooms; participatory management and
dialogue for professional meetings. These new models have their drawbacks, though, as
they are more difficult to implement. Moreover, scholars and practitioners frequently take
conflicting positions, arguing for either directive or cooperative models. However,
current research is finding that learner-centered strategies are most effective when used
along with direct instruction and other methods. An intriguing new practice is the
RoundTable, informed by Boulding’s typology and systems thinking. It is an example of
Figure 3E. In classroom RoundTable sessions, the teacher turns the activity over to the
learners, who take turns leading the activity. The initial display is modified by consensus
by the students and teacher. The professional meeting RoundTable session is a real-time
example of participatory management, as the facilitator roles are distributed and rotating
among all willing participants.
At the level of the organization, a current model for organizational change is systemic
change. Systemic change is whole organization change as opposed to part organization
change (or piecemeal change). Systemic change is difficult to implement, as it requires
all members of the organization to be at a similar readiness for change. Moreover, as
systemic solutions are currently conceptualized, they are costly (Helfand, 2005). For
these reasons, and with the new understandings of the hard facts of soft systems gained

from this paper’s elaboration of Boulding’s typology of system complexity, the concept
of systemic renewal is being proposed. Systemic renewal refers to a systemic change
effort designed to allow each system member to learn and grow at his or her own pace.
The GEMS RoundTable is a specific practice that corresponds to the goals of systemic
renewal. It is a large group learning/discussion activity designed to ensure equal
participation. In schools, it is most frequently a 30-minute supplementary activity for
lesson/agenda delivery. It is a tool for systemic renewal because it serves all members of
the organization in one of their existing classrooms or meetings. The ISSS Morning
RoundTable is an application of the GEMS RoundTable.
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To those unacquainted with his work, and to many who are, F. A. Hayek might appear an
odd choice for a paper on systems theory and sustainability, particularly one emphasizing
ethics. In the popular mind, and even in the scholarly one, Hayek’s work is associated
with the rise of conservative and classical liberal social thought to challenge leftist and
progressive visions of a desirable world. Further, Hayek identified himself with the
cornucopian thinking of Julian Simon, hardly a perspective much concerned with
environmental well-being.
But Hayek had a long time interest in systems issues. As early as the mid-1950s he had
come to identify the main methodological dividing line within the sciences as between
those who studied relatively simple phenomena where detailed predictions were possible
and those studying complex adaptive phenomena where only “pattern predictions” were
possible. Significantly, rather than economics, he chose evolutionary theory as the ideal
illustration of a theory of complex phenomena (on Hayek and systems theory see
Caldwell, 2004, pp. 299-306).
Unlike general systems theorists, however, Hayek focused on mid-level systems theory,
focusing on particular emergent phenomena embedded within the mind numbing
complexity of the social and natural world. What makes it possible analytically to tease
particular emergent process out from the others, is that each arises from participants
acting within a particular framework of common procedural rules, a framework that
generates systemic specific kinds of feedback. Markets and science, for example, are
both emergent processes, but the rules generating the market are distinct from those
generating science, even if they interpenetrate one another when we examine the life of
any particular scientist.
The core concepts in Hayek’s social thought constitute a further development of
perspectives first developed within the Scottish Enlightenment associated with the work
of David Hume, Adam Ferguson, and Adam Smith, among others. The Scottish
Enlightenment shared with the French and British a distrust of revealed authority and a
reliance on reason to ground statements about the world. What sets the Scottish
perspective apart from that associated with the British and French is its distrust of the
power of abstract reason to reorder human life. This position challenged Scottish
thinkers to find a rational explanation for how order arose within human society in the
absence of deliberate direction. Smith’s “invisible hand” is the most famous metaphor
describing this alternative perspective, but even earlier Smith had applied similar
reasoning to the rise of language and the character of morality. On language see
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Adelstein, (1998, p. 229) on ethics, (Smith, 1969). In doing so he developed insights first
enunciated by Hume on custom and Ferguson on civil society. The Scottish
Enlightenment’s core thinkers began developing what we today call theories of emergent
order: how order arises unplanned from the independently chosen actions of participants
within particular kinds of frameworks (Hume, 1985, esp. Bk. II; Smith, 1983, 1976;
Ferguson, 1980; Hayek, 1967, pp. 106-21).
Hayek core insight distinguishing “spontaneous orders” from constructed orders arose
from within this Scottish tradition. Spontaneous social orders arise when participants
seek whatever goals they choose, so long as they do so within a framework of abstract
procedural rules that help different parties to cooperate, and in the process generate
feedback signals spreading throughout an entire sphere of social action. “Constructed
orders” by contrast were created by human design to facilitate particular concrete goals.
Constructed orders, or instrumental organizations, are as effective as they were because
they make use of information generated through emergent order feedback mechanisms
incorporating far more knowledge than could ever be deliberately handled by the human
mind. This is the key insight underlying Hayek and Ludwig von Mises argument against
the possibility of central economic planning (Mises, 1951; Hayek, 1948, Lavoie, 1985 ).
But the implications go beyond this issue, as important as it is.
Hayek was well aware that markets were not the only social emergent order. For him,
language, custom, science, and common law shared with markets the same abstract
characteristics. In addition, he emphasized that the biological sciences discovered
evolution and ecologies to also share these characteristics, and argued that evolutionary
theory had its roots in the Scottish thinkers, being perhaps the only important scientific
theory that arose first in the nascent social sciences.
Dynamic Tensions Within Emergent Orders
These insights were only slightly explored by Hayek himself. This is no criticism. His
body of work is large and yet to be fully assimilated by most who have read him, let
alone those unacquainted with his ideas, and the issues on which he focused lay
elsewhere.
But in this paper I want to take his basic insights about emergent order for granted, and
explore their implications for a dynamic analysis of social emergent processes,
particularly between the human world and that of nature. Hayek’s “middle level”
approach to systems theory offers an ideal level of abstraction for such a task, allowing us
to differentiate between different social and natural emergent processes that interact with
one another in a way enabling us to see how differing feedback mechanisms influence
one another, and also how instrumental organizations within one or more of these
systems can create severe problems in sustaining viable emergent orders.
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This paper will develop the following six theses:
I. Different emergent social processes operate through different feedback processes.
For example, prices provide feedback for markets, cases and opinions do so for common
law, and scientific standing does so for science.
II. These systems interact with and influence one another. Science does not exist in
isolation from the rest of society, and neither do any other social emergent orders. To
some degree the systemic resources provided within any of these systems can be
converted into resources within another social emergent order.
III. There is a potential for conflict between the values inherent within these different
feedback systems, for different systems’ feedback signal different and sometimes
contradictory responses to actual events that are influenced by more than one such
system.
IV. Instrumental organizations embedded within these orders are empowered by the
greater information they make usefully available. However, this uncontrolled
information also threatens these organizations, inclining them to try and control emergent
processes if they can.
V. All feedback within social emergent systems is rooted in discovering changing
knowledge and information, whereas feedback in biological systems manifests through
success or failure in genetic reproduction. Many biological processes occur far more
slowly than do social ones, whereas in the short run social orders generate more power
because they adapt with the speed of thought. The result is a basic lack of fit between
social and natural emergent processes
VI. Finally, the values underlying feedback in social emergent orders is greatly simplified
compared to the values motivating most human beings. Because social emergent
processes take on an independence from human action, there is the potential for
subordinating important human values to the requirements of emergent processes
constituting a kind of Foucauldian power.
If I succeed in this argument, Hayekian social theory does not lead to the one-sided
marketolatry associated with many of those claiming his mantle. To the contrary,
Hayek’s approach provides a foundation for a critical systems theory, one I believe in
harmony with much discursive democratic and ecological theory.
Varieties of Emergent Social Order
Language and custom indicate emergent social order has existed as long as there have
been human beings, and probably a good deal longer. However, it is the rise of liberal
modernity that provides the foundation for their flowering beyond anyone’s expectations.
As more and more people came to relate to one another on common standards of equality
of status, the potential grew for cooperation between human beings along self-chosen
grounds governed by procedural rules common to all. By weakening the power of formal
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hierarchies to impede human action, liberal modernity opened the possibility for a vast
increase in the differentiation and development of social emergent orders.
In a way analogous to the recent rise of knowledge differentiation within the internet, a
multitude of different cooperative projects gradually developed into spheres of
cooperation ordered around procedural rules participating parties found useful for
achieving their projects. For example, what is sometimes called the scientific method
was not the result of philosophers developing standards of truth, but rather the outgrowth
of scientists seeking persuasive strategies for evaluating the claims they and others made
about the material world. This is why this basket of methods is applied somewhat
differently in different sciences. The rules of the market, such as alienable property
rights and contract, proved valuable for exchange relations covering an enormous range
of activities. In politics, these same principles led to liberal democracy, where citizens
equal under the law sought to pursue many different political goals within a framework of
rules ideally considered fair by all (diZerega, 2000).
Of course these broad statements are idealizations. The reality is messier. But as liberal
principles grew in their acceptance and range of application, these institutions also grew
despite distortions of their ideal principles by existing inequalities in power.
To get more deeply into these issues, I want to begin with the central concept of the
entrepreneur. Entrepreneurs operating within appropriate systems of rules generate social
emergence.
Entrepreneurship and Change
In the social world someone will see an opportunity for consensual interaction that, in its
pursuit, changes opportunities for others. Because these perceptions depend on
individual judgments, often shaped decisively by local and intuitive knowledge, they
cannot be predicted in advance. The term most appropriately applied to such judgments
is “entrepreneurship”: the perception of an otherwise unrecognized opportunity to
establish new relationships. Entrepreneurship in its broadest sense occurs within both
emergent systems and instrumental organizations, but this paper focuses on it only within
emergent processes. Whether entrepreneurship occurs within the framework of
democracy, the market, science, language, or another such order depends on the
framework of procedural rules within which the entrepreneur operates while seeking to
achieve his or her goals.
As I use the term, entrepreneurship can be contrasted with leadership. Leadership applies
to directing an instrumental organization, such as a corporation, political party, or
research team. An entrepreneur can be a leader and vice versa, but analytically the two
are distinct. For example, an entrepreneur can be self-employed and lead no one, while a
leader can implement another’s ideas.
Entrepreneurship is most familiar in market contexts, where it is the source for both the
market’s equilibrating and disequilibrating tendencies. Theories of entrepreneurship
emphasizing its equilibrating function are associated with the “Austrian” school of
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economics. In much Austrian School writing entrepreneurship is considered the driving
force that brings greater coordination to individual actions. Entrepreneurs act to better
adjust resources to meeting people’s plans (Kirzner, 1973).
This view contrasts sharply with Joseph Schumpeter’s model of entrepreneurship as the
source of the market’s “creative destruction.” For Schumpeter, entrepreneurs shock the
market out of its equilibrium, disrupting it. The creative actions of entrepreneurs prevent
the market from ever settling down in equilibrium (Schumpeter, 1961, p. 64),
These two positions are not really contradictory, and each by itself is inadequate. Actual
entrepreneurial action can fall along a continuum from its “Austrian” to its
“Schumpeterian” pole (Hayek, 1978, p. 4; Lachmann, 1986, p. 124; High, 1986, pp. 1139). At the Austrian end, entrepreneurial action consists of noticing unmet opportunities
for making exchanges, without, however, requiring buyers to see the product or the
opportunities open to them in a new light, except for finding a better price. At the
Schumpeterian end, a completely new product is marketed. Pure Schumpeterian
entrepreneurs market new products and pure Austrian entrepreneurs notice this, and
market the products elsewhere or sell them more cheaply. On their own, Schumpeterian
entrepreneurs gain entrepreneurial profits until their product is displaced by creative
destruction wrought by another entrepreneur. Before this happens, Austrian
entrepreneurs usually whittle those profits away, and in so doing make the product more
widely and inexpensively available (Fehl, 1986, pp. 75-83). Patents illustrate these two
kinds of entrepreneurial action; they protect Schumpeterian entrepreneurs from Austrian
entrepreneurs.
Using this familiar economic application of the term, let us see how it applies within
science, democracy, and nature.
Science is an emergent process exhibiting analogous kinds of “scientific
entrepreneurship.” Thomas Kuhn distinguished between “normal” and “revolutionary”
science. Normal science worked on unsolved puzzles within an existing paradigm.
Revolutionary science challenged such paradigms with new ones. Science, Kuhn argued,
depends on both, for only through the process of normal science do we discover the
puzzles that, by not being solved, set the stage for a later revolution (Kuhn, 1996).
Much of the subsequent discussion over defining scientific paradigms reflected the kind
of dispute separating Austrian from Schumpeterian models of entrepreneurship (Lakatos
and Musgrave, 1970). In reality, a continuum rather than a gulf separates revolutionary
from normal science. Still, Kuhn’s key distinction between revolutionary and normal
science remains: most research takes place within taken for granted frameworks, but
sometimes shifts occur in the very framework of how a realm of study is conceived
scientifically, as with the rise of quantum mechanics, as well as smaller shifts within
more narrowly focused frameworks, as when the theory of continental drift displaced
reliance on land bridges to account for apparent oddities in the fossil record. Sometimes
what is “revolutionary” from one perspective can be “normal” or “reformist” from
another. Science has its Austrian and Schumpeterian scientists, and those who work
within some paradigms while shattering others.
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Democratic governments present similar patterns of incremental changes and occasional
periods of major innovation. In the US most times legislation along the transformational
scale of the Progressive Movement, New Deal, or Great Society does not happen. But
occasionally it does. In between we see continual adjustments and occasional larger
changes that nevertheless fall far short of these times of major political innovation, as
with the passage of pioneering environmental legislation during the Nixon presidency.
So far as I know, Robert Dahl coined the term “political entrepreneurship” to apply to
political innovation. He was referring to the mayor of New Haven’s success in obtaining
federal money for his city. Mayor Lee was Schumpeterian in terms of his local impact,
and Austrian from a national perspective (Dahl, 1961).
The same kind of variation in innovation exists in nature. Darwinian evolution describes
a kind of Schumpeterian process, where new species and new or altered traits in existing
species lead to new forms of life and the creation of brand new niches within the
environment. It also leads to the imitation of one species by another, as with viceroy
butterflies imitating monarchs because, from a bird’s perspective, monarchs taste bad
while viceroys taste good, like a butterfly should. Perhaps the market equivalents are
faux Rollex watches and pirated DVDs or alternatively, an organization seeking to be
identified with a successful organization, but that conceals the fact that it does not meet
similar standards.
However, through climatic change, wandering or being transported by air and water,
existing species can arrive in environments offering new opportunities for them to
flourish. Or perhaps they take advantage of shifting conditions within their existing
range to expand when possible, and hold on when not. This kind of variation is more
along the line of Kirzner’s entrepreneurs, featuring a process of continual adjustments
among existing players as circumstances change, but with no qualitatively new players
appearing. Ecology in general emphasizes these latter kinds of changes, evolutionary
theory addresses the former, but in nature both happen simultaneously, inevitably
influencing one another. As Aldo Leopold put it, “Ecology is a science that attempts this
feat of thinking in a plane perpendicular to Darwin” focusing instead on how variation
arises in species as well as the development of new ones (Leopold, 1986, p. 189).
In addition, ecology generally focuses on ecosystems over relatively short periods of
time, whereas evolutionary analysis generally employs a much longer time frame.
However, divisions between ecology and evolution are ultimately conventional.
Evolution and ecology are analytic constructs lifted from the dance of life since, in
practice, as with social emergent orders, they continually interact. Evolutionary and
ecological orders are co-emergent (Macy, 1991).
Of course, in nature just as in the market, we can locate organisms along a continuum in
terms of the kind of variation they exhibit and the kind of impact they have upon their
environment. In discussing ecological ethics, Holmes Rolston notes this point (Rolston,
1987, pp. 256-7):
The organismic kind of creativity (regenerating a species, pushing to increase to a
world-encompassing maximum) is used to produce, and is checked by, another kind of
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creativity (speciating that produces new kinds, interlocking kinds with adaptive fit plus
individuality and looseness).
Rolston’s “organismic” creativity is essentially the kind that produces a tendency towards
systemic equilibrium. It is Kirznerian. On the other hand, “speciating” and variation
enhancing creativity tends to upset these trends, opening up new hitherto unrealizable
possibilities. It is Schumpeterian.
Rules and Procedures in Social Emergent Orders
The rules that evolve and coordinate interaction within that order limit possible actions in
procedural ways, but in so doing expand the realm of action practically open to
participants. Because they are procedural, these rules limit some actions, but in so doing
vastly expand the realm of possible actions. Meaning resides in the patterns arising when
people follow these rules. A world without horizons is a world where we are disoriented,
even though every horizon is a limit. Within the context of patterned values they make
possible, such rules empower individuals.
These formative rules can be analyzed at three levels: from the very abstract to the
progressively more concrete. In any particular set of actual rules these levels are
inseparable. However, distinguishing between them enables us to recognize both the
roles played by equality and cooperation and that by power, systemic and human alike.
The most abstract level of rules
At the most abstract level, rules able to generate an emergent social order are purely
procedural, free from any substantive content, and apply to all participants equally.
Being procedural and free from substantive content, they necessarily rely on some
principle of formal agreement. That is, these rules do not enable me to compel you to do
my bidding. If they did, they would import a purpose or hierarchy into the structure of
rules, for my concrete ends would become privileged over yours. We would then have an
instrumental organization existing to pursue my goals and yours only insofar as they are
compatible with mine.
Instead these rules establish opportunities for cooperation among formal equals. They
enable me to communicate with you regarding some project, purpose or view of mine.
You are free to agree with me that the project, purpose, or view is worth pursuing, join
me in that pursuit, ignore it, or oppose it. Being free from content and purely procedural,
these rules necessarily apply equally for all to whom they at all apply. Cooperation and
formal equality, then, are values inherent within all emergent social orders as such.
There is no such thing as a “value free” emergent social order. Unlike emergent orders in
the biological world, emergent orders adapt through changes in ideas rather than genes
(Rothschild, 1990, p. 235). Ideas die, but those who held the ideas can adopt new ones
they decide are more suitable. New actions and new relationships rather than new
organisms are the result.
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These rules must promote cooperation because it is only when participants can expect
reliable relationships with one another that they will be willing to pursue their goals in
complex cooperative relationships with strangers. The more reliably cooperation can be
expected, the more intricate the projects people will attempt. As Hayek put this
point:“we should provide the maximum opportunity for unknown individuals to learn of
facts that we ourselves are yet unaware of and to make use of their knowledge in their
actions” (Hayek, 1972, p. 30).
Hayek emphasized that “the importance of our being free to do a particular thing has
nothing to do with the question of whether we or the majority are ever likely to make use
of that particular possibility. . . . The freedom that will be used by only one man in a
million may be more important to society and more beneficial to the majority than any
freedom we all use” (Hayek, 1972, 31).
Hayek’s insight loses its possibly
antidemocratic flavor (which he did not intend) when we recognize that the freedoms he
describes are very concrete, and that we cannot know who those unusually valuable
people will be in advance. Jonas Salk’s discovery of the first polio vaccine compared to
our freedom to buy ice cream from a list of sixty flavors would probably be a
unchallenged example. So was the impact of Bob Woodward and Carl Bernstein’s
freedom to make use of deep throat’s information about the Watergate break-in compared
to more widely read reports on JLo’s love life.
Rules generating emergent social orders must facilitate cooperation at two levels. First,
they need to make it easy for face-to-face cooperation to take place, so that local and tacit
knowledge can be employed effectively in pursuing new plans and goals. Second, their
use needs to generate feedback processes within the system of cooperation as a whole in
order to make more widely useful the dispersed and often explicitly unknown knowledge
on which people are operating.
Competition in emergent orders, even in markets, is derivative from cooperation.
Explicit differences in plans only come about after enough cooperation exists so that
people can begin acting to achieve their ends. Only then are some goals discovered to be
in conflict with those of others. Competition is both a result of ignorance and the means
by which the disruptive effects of this ignorance can be minimized. Emergent orders are
inherently cooperative and competition only arises when people perceive and pursue
opportunities in mutually exclusive ways.
The first level of increased concreteness
At the first level of concreteness away from this general abstraction, procedural rules
specify some procedures and not others. There is no such thing as “a procedure” without
concrete content. Grammar is a clear example, but so are principles of common law,
contractual transactions in the market, constitutional procedures in a democratic polity,
and principles of valid investigation in science. One does not wisely use market
procedures to undertake scientific research, nor should one use market contractual
methods in determining a democratic decision. Despite their obvious biases these more
narrowly defined procedures remain formally silent as to what specific ends they can be
employed in attaining. They are far from neutral in encouraging some goals within their
framework rather than others. In other words, these rules establish a systemic bias, but do
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not specify which among a large number of mutually exclusive possibilities the system
will at any time manifest.
I think Jürgen Habermas has made the deepest study of the cooperative logic inherent in
language (Habermas, 1979, pp. 1-68). All other emergent social orders are rooted in
language, but promote cooperation across a narrower range of values. In each case they
offer procedural frameworks enabling us to enter into self-chosen relationships with
others without having to know anything about them except that we anticipate their
honoring these rules that apply in principle equally to us all. As with lying in speech,
failure to honor these rules is a kind of parasitism. This is why fraud is treated so
severely in science as well as in market transactions. It is also why the recent descent of
public political debate in the U.S. into shameless lying, particularly by the radical right, is
extraordinarily harmful to a democratic polity. Lying is a growing and potentially lethal
tapeworm on the body politic, akin to fraud in the market and dishonest research in
science. To survive, social emergent orders require a minimal adherence to principles of
honesty.
However we can specify values beyond these. The rules of the market are particularly
effective in facilitating the exchange of instrumental values, that is, of goods and services
valued as means to serve ends separate from them. The rules of science are particularly
effective in coordinating the search for interpersonally reliable knowledge among
strangers, for that is what “objectivity” really refers to, and why science so excels at
studying the physical world. The rules of democracy facilitate coordination efforts by
citizens to advocate and implement public values: values advocates believe to be
inadequately supplied, or even threatened, in the absence of political action.
Two observations are fundamental to the analysis that follows. First, none of these
values, or any other associated with social emergent processes, reflect the full depth of
human values. They do not express the complexity of the human heart. Second, these
values centrality within emergent systems may not be equally important for the people
acting within them.
Once we recognize that different rules generate different orders and that they simplify the
social expression of human values, a split can arise between the values held by the actor
and the values rewarded by the system within which he or she acts. No emergent order
is simply a means for facilitating voluntary cooperation. Systemic biases operate
independently of human intentions, yet influence the context within which people act.
They are therefore forms of depersonalized power. This power is located within the very
capillaries of an emergent social order: the abstract procedural rules by which people
“freely” choose what projects to pursue (Rouse, 1994, pp. 92-114). When these different
systems of power undermine one another or inhibit the full expression of human values
we are brought back to questions of ethics. This power operates independently from and
can work at cross purposes to the values of those acting within the system.
The second level of increased concreteness
At a still deeper level of concreteness, these rules take on specific forms that vary among
different historical instances of language, common law, the market, democracy, or
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scientific investigation. English is not Chinese, English common law today is different
from its customary law three hundred years ago or of contemporary Navajo customs.
The rules of the market today differ in important details from the rules of exchange
prevailing when Adam Smith wrote the Wealth of Nations. At this level parliamentary
democracy is different from a constitutional democracy; so also is a unitary democracy
different from a federal one, though all are emergent democratic orders. Scientific
procedures are applied differently within the field of particle physics than among those
studying evolutionary biology. Wwith increasing concreteness the biases within a set of
rules become more specific, but still remain open as to which projects they will be
employed to pursue, and unpredictable as to how they will concretely manifest.
Within any actual emergent order, particular concrete rules also reflect the influence of
extra systemic power relations and other values regarding gender, status, and the like.
For example, skewed voting power existing between citizens of California and Wyoming
when choosing Senators reflects issues of power and consent that would certainly be
decided differently were they addressed today. Rules for electing members of the House
of Representatives reflect the power interests of parties and incumbents seeking to
safeguard themselves against the uncertainties existing within an emergent process. In
the market, the rules structure formally equal and impersonal procedures for contractual
agreement and exchange, but any given system of contractual property reflects historical
relationships of power, religion, and the like. Buying and selling slaves and the details
of Western water rights are examples of property rights reflecting power relations not
rooted in consent. They are scarcely unique. Stephen Toulmin has explored how the
aftermath of the Thirty Year War similarly influenced the development of science in
ways still important today (Toulmin, 1990).
With these observations we have mapped out a way from conceiving what emergent
orders have in common as a class of phenomena, and also where they differ in actual life.
Contradictions Within Emergent Orders I.
It is at this level of concreteness that perhaps the greatest human threat to emergent
processes arises. People often create organizations to pursue the entrepreneurial
possibilities they perceive within emergent systems. But once created, these
organizations develop interests at cross purposes with the conditions required to maintain
emergent processes. They will often try and use their resources to manipulate or
undermine these orders, subordinating them to instrumental goals. It is an empirical
question as to how successful they are, but the fundamental contradiction between
successful businesses and the market, successful political parties or interest groups and
democracy, or successful schools of thought and science cannot be exaggerated.
But so long as an order is emergent rather than an organized hierarchy, the formally
abstract and procedural character of its rules are ultimately more determinative of its
patterns of coordination than are efforts by organizations to manipulate the rules in their
favor and institutionalize their domination. Organizations seeking to manipulate such
orders take two forms. First, they exercise their power within such an order. Second,
they can seek to replace the order, placing themselves at the apex of a power hierarchy.
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Due to efforts of political parties to gerrymander their districts, the first kind of problem,
today the Senate is probably more representative of the American people than is the
House of Representatives, despite Senators not being elected on the basis of population.
If the dominant party in the House is able to exercise discipline over its own members, as
is to some extent the case today, and able to manipulate electoral rules to gain disciplined
control of the Senate and Presidency, the second outcome will have happened. But as of
this writing the US is still not an organized hierarchy.
Power also manifests in other emergent orders. Slavery and specific forms of water
rights could exist without markets, and markets can exist without slavery or those types
of rights. Clearly, then, that slavery and certain kinds of water rights have existed in
markets is a reflection of power. Nothing in markets determines the boundaries of
property rights, only the relations possible between their owners. Thus, power relations
powerfully influence the details within the abstract form cooperation among equals takes
in any concrete instance.
Contradiction and Conflict Between Emergent Orders
To this point I have treated emergent social and natural orders as largely autonomous
adaptive frameworks fostering complex adaptive patterns under complex conditions. I
have described social emergent orders as ideal types existing from the most abstract
level, to more concrete ideal types of language, the market, science, and democracy
oriented towards particular kinds of values, and then to additional differentiation
reflecting actual historical sets of generative rules. This approach provides a corrective to
many treatments of emergent processes, particularly markets, that describe them as
simply facilitators of voluntary cooperation (Buchanan and Vanberg, 1992, p. 181;
Kirzner 1990, p. 34). But we can probe more deeply still.
As soon as we recognize multiple emergent social orders, we are led to inquire how they
interact. In living their lives, modern individuals navigate within most or all of them.
While we can analytically separate each of these emergent orders in order to examine
how particular procedural rules generate certain abstract patterns, in practice those
patterns’ concrete details are influenced by many things, including other coexisting
orders. In addition, the human world exists within and is dependent on the natural morethan-human world. But feedback within social emergent processes is very different in its
details from that in the natural world. In social orders unsuccessful ideas and practices
die away, and successful ones replicate. In nature unsuccessful organisms die out and
successful ones replicate. Can we say anything reliable about these complex interactions
between orders? I believe we can.
Contradictions Within Emergent Orders II.
Emergent social systems interact in complex ways. Particularly outside of language as
such, each person independently weighs what values can be pursued effectively within
the frameworks of emergent orders, as well as considering values that may not be
particularly suited for pursuit within these orders, such as love and friendship. At the
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level of the individual actor each person orders the values important to them in whatever
way seems to them most fitting, given their understanding of their circumstances at a
particular time.
Neither markets nor science nor liberal democracy are closely coupled with the
complexities of individual psychology, though obviously some psychological orientations
are better at acting within one of these systems than within another. The constitutive
rules generating these orders reflect very simple values compared to the working of
human minds and operate independently from them so long as the rules are followed.
Individuals experience these orders as having a reality independent of their own (Berger
and Luckmann, 1967, pp. 89-90).
What counts as a resource within an emergent order is defined by its generating rules, and
so systemic resources vary from one order to another. In the market, feedback occurs
through profit and loss, and the market’s systemic resource is therefore money. In
science, feedback is by peer opinion of the value of one’s work (or lack of it). Science’s
systemic resource is professional recognition. In liberal democracy feedback occurs
through votes. Democracy’s systemic resource is political influence with voters, and
ultimately manifests as votes (diZerega, 1997). Each resource is generated by another’s
voluntary act who, in principle, could have chosen differently. But taken together, they
exist as impersonal aids and constraints as we pursue our individual purposes.
Unlike systemic resources, individual resources are whatever means a person finds useful
in the pursuit of whatever goals he or she seeks to accomplish. They are as varied as the
human mind and imagination. Systemic resources are therefore based on different
principles than are individual resources.
Controlling a systemic resource enables its possessor to have more impact on internally
generated systemic feedback than would be possible if that person did not possess it. To
the degree that resource is also valued by the person possessing it, an identity exists
between the means people seek in pursuing their goals, and the means offered by the
system of coordination in which they act. But this need not be so.
In modern society people live their lives while participating in several emergent social
orders. Our personal values are rarely if ever in perfect alignment with the values
promoted by any particular such order or even all of them together. At the same time, by
participating within an emergent order, people generally increase its complexity, that is,
the amount of information it coordinates independently of human intent. In doing so they
strengthen the order’s relative independence from specific human intentions. It stands in
relationship to them as an objective reality with which they must cope, usually by
adapting. This objective reality is not always an empowering one.
The Convertability of Systemic Resources
Because people are normally motivated by more values than are well served by any
particular emergent order, they often seek to convert resources obtained within one
system into those effective elsewhere, the better to pursue their personal goals. At the
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level of the individual actor convertibility of systemic resources is entirely desirable.
Systemic values’ incompleteness compared to the values most people seek makes this
convertibility a benefit because no single action system encompasses the full complexity
of individual values.
Michael Walzer’s argument in Spheres of Justice gets at these issues, but he goes too far
in attempting to seal different spheres of human activity off from one another. Walzer
writes that “people conceive and create goods, which they then distribute among
themselves”(Walzer, 1986, p. 6). He emphasizes there “is no single set of primary or
basic goods conceivable across all moral and material worlds . . .” (Walzer, 1986, p. 8).
Distributions are just or unjust according to the “social meanings” involved and “when
meanings are distinct, distributions must be autonomous. Every social good or set of
goods constitutes, as it were, a distributive sphere within which only certain criteria and
arrangements are appropriate” (Walzer, 1986, p. 10). His analysis at first appears
harmonious with mine, particularly if social good can mean “systemic resource.”
Walzer refers to simony as an example of an unjust mixing of spheres. Simony is the
purchasing of ecclesiastical office. It is wrong, he holds, because money has become
dominant in a sphere beyond what reflects its intrinsic meaning, and perhaps even
redefines that sphere’s meaning “in its own image” (Walzer, 1986, p. 11). The solution,
Walzer argues, is “ a society in which “ no particular good is generally convertible” into a
sphere oriented towards different social goods (Walzer, 1986, p. 17). This is because “To
convert one good into another, when there is no intrinsic connection between the two, is
to invade the sphere where another company of men and women properly rules” (Walzer,
1986, p. 19). Therefore, “No social good x should be distributed to men and women who
possess some other good y merely because they possess y and without regard to the
meaning of x.” (Walzer, 1986, p. 20). Walzer’s ideal is that “different goods [go] to
different companies of men and women for different reasons and in accordance with
different procedures. And to get all this right, or to get it roughly right, is to map out the
entire social world” (Walzer, 1986, p. 26).
Walzer identifies a valid problem, but he misdiagnosis its character. I think his error is
rooted in not adequately distinguishing between systemic and individual resources and
between the deliberate control over distribution exercised in instrumental organizations
and the lack of such control prevailing in emergent processes. First, Walzer writes as if
distribution of systemic resources is a matter of choice, when it is not. Second, he writes
as if these spheres are ruled by individuals, when in fact no one rules. Walzer also
apparently assumes that individual lives can, or should be, as compartmentalized as the
spheres of justice he describes, for only in that way could the goods associated with a
particular sphere be confined in their influence to that sphere. But most of us do not live
such lives. No systemic resource, nor even all of them together, can fully serve the
values most human beings seek. They must to some degree be convertible.
It is central to what it is to be a human that we straddle these orders, seeking to integrate
our involvement with them into our lives. People often use systemic resources as standins for other values more directly connected with their personal goals. People often rely
on or benefit from their wealth, fame, or power in attracting the friendship, love, and
support of others. There certainly can be ethical problems here, but there need not be.
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For example, along with love, it is reasonable for a woman wanting a family to value a
possible partner’s earning capacity. How she makes these evaluations will often be
complex, and differ from woman to woman. But they are not illegitimate. Walzer’s
compartmentalization of virtues and rewards breaks down before the complexity of
human life.
“Justice” is really the wrong term to apply to the outcomes of emergent orders because
they are fundamentally out of control and unforeseeable (Hayek, 1976). These spheres
have procedural rules that can be just or unjust, but the outcomes arising from following
these rules, what Walzer terms the distribution of goods, is neither just nor unjust. Hayek
emphasizes that market success often includes a substantial element of luck, and not just
skill (Hayek, 1976, p. 117). One may safely assume that market failures can sometimes
also be due to bad luck. The same is true in politics, and science. Machiavelli’s Fortuna
is always with us. But if the rules are fair, outcomes can be fortunate or unfortunate, even
deserved or undeserved, without being just or unjust.
Hayek’s argument means only that the language of justice does not take us very far in
examining this problem (diZerega, 2003). The problem remains. To go further, I will
borrow the term “civil magnanimity” from Thomas Spragens as offering an alternative
ethical perspective for how liberal democracies can better serve humane values
(Spragens, 1999). Civil magnanimity is not the same as justice, which deals with desert,
but instead a demonstration of generosity by citizens seeking the best for all. A liberal
society should be praised for the magnanimity it does show, and encouraged to show
more, rather than criticized for “unfair” distribution or falling short of some substantive
goal it is systematically incapable of attaining. Spragens writes, correctly I believe, that
“A society complacent about deep and persistent inequalities in its midst is also a society
that fails to acknowledge and to compensate for the profound contingency of human life
and fortune” (Spragens, 1999. p. 161). Such a society is not unjust. It can be stonily just.
But it is a society without magnanimity, comprised of citizens without heart (diZerega,
2003, pp. 163-4).
Systemic Expansion and Colonization of the Lifeworld
Emergent orders release enormous power. On this point the modern world speaks most
eloquently. The market has transformed human economic circumstances. Science has so
changed our ability to act in and understand the world that, were the differences between
scientific and pre-scientific cultures genetic, we would be different species. Democracies
have transformed human political life. In each case, these orders’ impact on their
surroundings has been profound.
This transformative power enables emergent orders to expand into other areas of social
life. More and more dimensions of human existence are subject to market, scientific, and
democratic political influence. Insofar as these new areas are compatible with systemic
values we have simply expanded the realm of cooperation, discovery, and productivity.
This, of course, is the typical free-market liberal position with respect to the market
order, and the point is equally applicable to the expansion of scientific knowledge and the
democratization of society. But as these orders expand, more complex value mixes
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become subsumed to simpler systemic biases oriented towards the core values of the
order in question. This process can be called commodification in the case of the market,
democratization for democracies, and the spread of scientific reason for the life of the
mind and understanding.
As systems expand beyond their initial boundaries the question of what is lost as they
simplify participation in new spheres of action take on renewed importance. Debate over
the appropriate reach and extent of political policies is incessant. Science repeatedly
encounters this issue, most recently in the debate over the appropriate use of stem cells
obtained from very early human embryos for medical research. On balance, the market
has gradually extended its reach geographically as well as the depth of its penetration into
areas of life once free of its direct impact, not always to popular acclaim.
When expansion occurs through informed persuasion, it probably produces more benefits
than losses because tradeoffs are mostly made by deliberate choice. However, expansion
can also happen largely independently of persuasion, through transforming the context of
choice within a way of life without any deliberate decision to do so. This can occur
because of the very impersonality of self-organizing processes. The value of the trade off
of reducing the importance of some values in order to facilitate action within an emergent
order becomes more problematic as that order encompasses areas of life traditionally
characterized by values not primarily in keeping with its system of rules.
At the systemic rather than individual level, resources generated from outside a system
but converted to resources for acting within it play an ambiguous role. They enrich the
system, but also inject extra systemic values into it. For example, the greater prosperity
markets made available to all enabled the poor to become a minority group in market
societies, and freed most citizens from the yoke of necessity, making political freedom
possible in Hannah Arendt’s sense (Arendt, 1991). On the other hand, these institutions
also enabled corporations to wield increasing political influence in modern polities,
subordinating freedom to the demands of wealth. What is accurately termed “crony
capitalism” is one reflection of this subversion of public values by private organizations.
In such cases we see emergent orders tending to subvert or subordinate one another or
ways of life that have heretofore not been incorporated into those particular selforganizing processes. Values many of us prefer pursuing instead of single mindedly
acquiring systemic resources are assaulted, weakened, and diminished without any
deliberate choice or decision to do so on anyone’s part. What is formally at its most
abstract level a realm of freedom of choice and persuasion may, at another level, be
experienced quite differently.
Emergent Orders and Bridging Organizations
The boundaries between emergent orders and the boundaries of instrumental
organizations need have no correlation. Drug companies rooted in the market do
scientific research. So does the FDA, rooted in politics. Agriculture, forestry, and
fisheries serve market values while being dependent on ecological ones. And so on.
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Before turning to ecological issues, it is instructive to see that these problems are not
confined to systemic conflict between the social and natural worlds.
One interesting example in a liberal democracy is the media, which serves consumers and
also serves citizens. The type of information relevant to consumers is often different
from the type of information relevant to citizens. In the US, media are increasingly
controlled by public corporations whose orientations are purely within the market order,
rather than by individuals and families able to make ethically complex choices. There is
now serious conflict between the political tasks a well functioning media is called upon to
perform and the forms of ownership through which decision making within the media is
exercised. Replacement of news with infotainment reflects the decision to serve
consumers rather than citizens (diZerega, 2004, pp. 465-8).
Fortunately, established emergent orders appear to be quite robust, and can apparently
absorb considerable “spill-over” of this kind. However, if the influx of extra-systemic
resources is great enough, it can seriously distort feedback processes. A system’s capacity
to pursue its own values is undermined. One system essentially colonizes another by
distorting and even overwhelming its feedback processes. These tensions cannot be
“healed” within the systems themselves because they are the necessary outcome of
powerful discovery processes based on simplified information interacting with beings
whose values are more complex than any such order can encompass. The hope of some
that human responsibility could be replaced by invisible hands is a vain one.
It is within this set of dynamic and sometimes contradictory relationships among social
emergent orders that we can turn to examining their relationship to nature. The tensions
are even greater.
Contradiction Between Social and Ecological Emergent Orders
Economists Terry Anderson and Donald Leal's discussion of forestry practices in the
Great Lakes region unintentionally focuses on the basic contradiction between the
emergent order of the market and those within nature. Anderson and Leal describe the
Kingston Plains as a place near the Great Lakes where the soil is so poor that after the
forest was clear-cut, there was no recovery. Nor is the land currently useful for
agriculture or recreation. However, according to them, the best thing to have done is
what was actually done: cutting the forest and leaving the land a waste (Anderson and
Leal, 1991, p. 47).
When the trees were cut, good timber stands in the Great Lakes area were selling for
around $20 per acre. In order to determine whether it would have made more sense to
invest in trees by forgoing the harvest, we must consider the return on other investments.
Had the income from selling these trees been invested in bonds or some other form of
savings at the time, it would now be worth approximately $110,000 per acre, or $2.8
billion for the forty square miles. . . . Because the land in this area is not worth anything
close to this, we must infer that harvesting the trees was the correct choice.
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Anderson and Leal's reasoning can be reversed, and Garret Hardin did so, writing "At
high rates of interest the present value of the distant future effectively vanishes" (Hardin,
1986, p. 74). An old growth redwood forest takes a minimum of 500 years to mature. If
we were assured of this $1,000,000/acre rate of return, at an average annual interest rate
of 10% per year, we are "rationally" justified in investing less than a penny per acre in the
project in order to break even on the project in 500 years. And even this conclusion does
not take into account the uncertainties that would be important over such a great span of
time, and would increase the risk of such an investment. The large scale of natural old
growth guards against these uncertainties. A small park does not. Even a local wind
storm can wipe it out. From a purely economic perspective, sustained yield of old growth
trees makes no sense. It is better to cut them all down and invest in fast growing soft
woods that can be harvested for pulp and biomass within a few decades.
Hardin concludes his analysis by observing that "He who finds ecstasy in the wonder of
today's mature redwood forest benefits from a preservation a pre-Christian economist
could not have justified" (Hardin, 1986, p. 75). The old growth redwoods we most
treasure today are not 500 years old, the minimum standard for old growth trees of that
species. They are 1500 or more years old.
This is not a fanciful deduction. Financier Charles Hurwitz acquired California's Pacific
Lumber Company in an unfriendly takeover (Harris, 1996). Earlier, the family owned
company had logged at a slow rate, maintaining healthy forests and logging communities,
and simultaneously enjoying the support of the environmental community. To finance
expansion, Pacific Lumber went public, a fatal mistake insofar as it wished to remain a
company engaged in sustainable harvesting of timber. In purely economic terms the
company was "undervalued," making it vulnerable to a takeover financed by high interest
bonds. To pay interest on the bonds, logging was accelerated to twice its former pace.
All other considerations were set aside. On purely economic terms, Hurwitz acted not
only appropriately, he might even be said to have benefitted the economy as a whole
(McCoy, 1993, p. 1).
Sadly, Hurwitz’s case is not unique. Brett KenCairn describes an encounter with the
chief forester of a timber company who explained “that one of the dilemmas he faced was
trying to make forest systems with an intrinsic rate of return of around 6 percent
compatible with financial systems that expected a minimum of 10 to 12 percent return. . .
. he had no choice but to over harvest the forests . . . .” (KenCairn, 1996, p. 276).
Interestingly, this conclusion follows even if on balance the new technologies may lose
money, so long as by destroying the resource they lose it more slowly.
The same pattern repeats itself in whaling. In Beyond the Limits Donella Meadows,
Dennis Meadows, and Jørgen Randers give the following account (Meadows, et. al., pp.
187-8):
Ecologist Paul Ehrlich once expressed surprise to a Japanese journalist that the Japanese
whaling industry would exterminate the very source of its wealth. The journalist replied,
“You are thinking of the whaling industry as an organization that is interested in
maintaining whales; actually it is better viewed as a huge quantity of [financial] capital
attempting to earn the highest possible return. If it can exterminate whales in 10 years
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and make a 15% profit, but it could only make 10% with a sustainable harvest, then it
will exterminate them in ten years. After that, the money will be moved to exterminating
some other resource.”

Nor is fishing exempt. Today the world is caught in an over fishing crisis, one vividly
reflected in the rising price of many fish in supermarkets. Only a few decades ago squid
and shark were inexpensive, despite fishermen relying on less advanced technologies
than they presently do. Now, even though fishing is more efficient in an economic sense,
they have become expensive. In many of the world’s oceans overall catches have begun
to decline. In some cases the decline has been catastrophic. After 350 years the oldest
Canadian and American fishing areas off Newfoundland and New England are largely
bereft of the great numbers of cod, haddock, and flounder that sustained many
communities of fishermen for hundreds of years. As a result, large parts of the Georges
Bank have been closed to fishing. Worldwide 13 of 17 fishing zones are depleted or in
severe decline, because of over fishing and pollution (Egan, 1994). The most recent
information suggests that the condition of the ocean’s fisheries are even worse than
imagined because for years faked data as to total catches made it seem as if world wide
catches were still growing when they were in fact shrinking (Eckholm, 2001, p. A5). This
decline has happened in a matter of decades, as world fish stocks were healthy after
WWII.
To justify their expense, modern capital intensive fishing trawlers are virtually forced to
take every fish they can locate. Many times they do not even use the fish they catch,
because they are the wrong size or species. In 1994 a record 751 million pounds of dying
edible fish were dumped back into Alaska waters alone, up from 740 million pounds in
1993 and 500 million pounds in 1992.
Similar problems can be identified in agriculture (Scott, 1998, pp. 262-306) and the use
of water (Reisner, 1993, 1990). Indeed, they exist anywhere that bridging organizations
are dependent on social emergent orders in the short run but upon natural ones in the long
run. They inevitably begin to destroy their national capital to maximize their social
capital, be it economic, as in the examples discussed in this paper, or political.
Many sustainable natural processes involve far greater amounts of time for their
reproduction than are meaningful to most individuals. Ecosystemic processes are rooted
in the reproduction of life forms and their supporting environment. Some life forms
reproduce and adapt quickly, and appear able to keep up with human generated rates of
change. Ironically, these beings are often little prized by human beings. Bacteria, fungi,
insects, rats and mice, annual weeds, and other plants and animals that reproduce rapidly
and in great numbers do rather well co-existing with the human world. Indeed, some,
such as many plants now identified as weeds, have become largely dependent on human
beings for much of their abundance (Pollan, 1991, pp. 109-10).
Other life-forms reproduce more slowly, and the biological conversion of rock to soil
takes even longer. Many of these processes operate on a time horizon longer than a
human life, let alone that provided by the rate of interest – especially once we factor in
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the discounting of the future that necessarily accompanies investment decisions.1 The
restraint required for sustainable use of eco-systems cannot rely only on the interest rate
to justify deferred consumption of wood or soil or fish. It also requires a powerful ethical
component.
The individual time horizons that determine interest rates have only an accidental and
temporary correlation with the delays in consumption often needed to sustain healthy
forestry, fishing, and farmland. Individuals and ecologies are linked to different rhythms.
Markets and ecosystems are linked to feedback principles so different that they cannot be
subsumed within one another. Instead, one must be subordinated to the other. In practice
so far ecosystems have been subordinated to market and political emergent orders, with
short term gains and the risk of long term catastrophic failure.
Commodities and Communities
When part of an ecosystem is labeled a “resource” it is removed from one context and
placed within another, where it becomes a component in a production process, linked to
human values, time preferences, and knowledge. Its value is determined by the role it
plays in that process, and consists first, of its technical capabilities and second, how the
part it can play through those capacities is evaluated by the price system. Its role in the
ecosystem is ignored.
When a salmon, for example, is conceived only as a commodity, its place in contributing
to stream, forest, and oceanic productivity and health is ignored, or considered merely an
“externality.” Once labeled an externality, something no longer enters into purely
economic calculations. Similarly, when a Douglas fir or a redwood is considered solely
in terms of board feet, its role in cooling salmon streams, flood prevention, air
purification, as a dwelling place for other life forms (both while alive and dead), a food
source, and as a facilitator for other kinds of plant growth, is rendered analytically
invisible and economically irrelevant. However, these are all important ways in which
the tree participates within and sustains an ecosystem. The trees’ value to their
ecosystem is disconnected from their perceived utility to human beings as a resource.
They exist within two different and incommensurable contexts. At the level of individual
time horizons these contexts are largely independent of one another, but they are not
independent from a longer run ecological perspective.
In natural systems salmon and trees along salmon bearing streams are linked in mutually
supportive ways. In the market economy salmon and trees are generally considered
independently of one another and solely in terms of their value to consumers. These
consumers are usually ignorant of these essential ecological links and value salmon and
wood products solely in terms of available substitutes and their marginal costs. There is
nothing in the price of salmon that would teach consumers these ecological links. It is

1

Garret Hardin, Filters Against Folly, (NY: Penguin, 1986), p. 75.
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also costly to educate consumers about them. A producer survives only by selling to
these consumers, and in this example he or she destroys a complex ecosystem to do so.
Many ecosystemic processes, probably all of them, provide valuable services to people
using natural resources; but because they are widespread and not deliberately created by
human effort, they are treated as free services. Soil fertility and water retention by forests
to minimize flooding are examples. Only when these “services” become scarce do they
cease being regarded as free, thereby providing entrepreneurial opportunities to sell
substitutes. So long as they are not scarce, they are taken for granted, and treated as free
goods. If their decline is slow on a human scale, as is probably happening to the soil in
Pacific Northwest forests, it will scarcely be noticed. After it has been noticed reversing
the decline is usually considered “too costly,” which means that we cannot afford to
replace a valuable free service with a market supplied one, even though market signals
led to its demise.
Sometimes substitutes for the decline of flow resources exacerbates their decline. We
have seen this to be the case with coho and sockeye being caught after Chinook were
decimated, and later hatcheries and salmon farms were used to substitute for wild salmon.
These are not isolated examples. Chemical fertilizers destroy the structure of soil,
rendering plants even more dependent on fertilizers and pesticides than they were
initially. This is very good for manufacturers and very bad for the environment.
Creating substitutes is one-sidedly beneficial when we examine production entirely
within the market order, but may be ultimately very destructive, perhaps even
catastrophically so, when they operate to further degrade processes located outside the
market order.
Civil Society and Ecological Protection
After over five years of George W. Bush, I think it is not vital at this point to point out
that government is also a poor protector of ecological values. Most Americans say they
care about the environment and want natural areas protected from despoliation. The
American public has made its desire to preserve natural value clear. In a 1999 survey for
the EPA and the President’s Council on Sustainable Development between 60 and 70
percent of Americans indicated agreement with strongly pro-environmental values and
beliefs. Over 80 percent believed that we should treat our environment with an eye on
the well being of the seventh generation (Ray and Anderson, 2000, 139-67). It hardly
need be said that our institutions do not come close to reflecting our beliefs. They have
proven consistently incapable of representing the ecological public values we generally
want our society to respect.
The reason is relatively straightforward, and deeper than the mendacity of George Bush.
Despite their support for environmental issues, most Americans also consistently indicate
they consider other political issues are more important than environmental concerns.
Americans’ relative neglect of environmental issues enables politicians unsympathetic to
environmental issues to wage and win campaigns on other grounds, opening
environmental policy to manipulation by the private interests who finance their
campaigns and the bureaucracies charged with implementing the law. Trying to offset
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this problem by increasing the public’s perception of crisis, environmental organizations
often exaggerate negative information in publicity campaigns in order to raise funds and
increase political pressure (Knudson, 2001). In doing so they have sometimes squandered
public trust, making their goals more open to attack by industrial and political hacks as
well as by legitimate critics.
These shortcomings are largely due to the institutional environment within which
environmental groups operate. The public already supports their goals, but not with
enough focus to overcome the efforts of private interests to undermine public purposes.
And so, much energy and time is devoted towards getting those already in agreement to
act. While I think both government and the market can contribute to the success of
sustainable practices, left to themselves they seem destined to fail.
The alternative institutional framework is civil society. Like the market, science, and
democracy, civil society is an emergent order, but one much harder to encompass
analytically, even if it is also easier to grasp experientially. By “emergent order” I refer to
complex systems of patterned interactions arising independently of their participants’
intentions. On balance, these patterns enable people within these orders to pursue
independently chosen goals. They facilitate successful action. This characteristic
distinguishes emergent orders from chaotic systems that are also unplanned, but where
any patterns that exist are so hard to discern that they offer actors no reliable guidance in
pursuing their goals.
The standardized feedback generating markets, science, and democracy facilitate
cooperation across long distances and across cultures by reducing the depth of agreement
needed for people to work together. This is why I term them ethically shallow, again a
term of description rather than evaluation. Most social emergent orders are relatively
impersonal due to the simplicity of their feedback signals. It is this impersonality that
enables us to develop abstract theories about them. Thin values lead to thick theories.
In civil society values are thick and theories are thin. Within civil society market,
scientific, and political information combines with cultural and psychological feedback to
generate the complex field of social information people use when pursuing their various
projects. Many different feedback signals are weighed differently by those immersed
within their fields. Because no general standard exists to coordinate individual actions
within a complex culture, civil society is both more difficult to describe abstractly and
more able to respond to the full breadth and depth of human motivation than are the
simplified coordination processes that have spun off from it.
Civil society is the most complex communication field whereby people can discover
information to assist them in accomplishing their plans. If money serves to enable price
information to be transmitted within the market, social capital enables cooperation to be
more easily entered into within civil society, particularly what Robert Putnam terms
“horizontal” or “bridging” social capital (Putnam, 2000, pp. 22-4, 1993, pp. 173-6).
While not nearly as effective at maximizing the relatively narrow set of values
characterizing action in the market order, science, or democracy, this same complexity in
feedback enables a larger and more complete set of values to be pursued effectively. This
is why James C. Scott exempts civil society from the “high modernism” that describes
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science, governmental programs, and the market order (Scott, 1998). Charles Taylor
recently described how even fashion plays a role in this field (Taylor, 2002, p. 85).
The space of fashion is one in which we sustain a language together of signs and
meanings, which is constantly changing but which at any moment is the background
needed to give our gestures the sense they have. If my hat can express my particular kind
of cocky yet understated self-display, this is because how the common language of style
has evolved between us up to this point. My gesture can change it, and then your
responding stylistic move will take its meaning from the new contour the language takes
on.
To fashion we add all the other forms custom expresses, from elements of body language,
the cultural meaning of historically or generationally weighted words, society-specific
habits, and even music (Desai). Often tacit, and noticed more when they are not followed
than when they are, these complexes of meaning facilitate cooperation among strangers
by immersing them within a common context of orientation and expectation that is itself
sustained and modified by the networks of cooperation it makes possible.
In the sense used in this analysis, civil society refers to networks of voluntary cooperation
across a richer set of values than can be encompassed within standardized society-wide
feedback signals, and involving people cooperating with others who are status equals but
are neither kin nor friends.
With this observation we can return to ecological
sustainability.
Sustainability and Civil Society
Among the most successful ecological organizations are those arising from caring people
wanting to preserve or enhance the ecological health of their own environment. They
take an enormous variety of forms, from land trusts to local environmental political
pressure organizations, to watershed restoration groups. They are distinguished from
larger environmental groups by the absence of much in the way of professional staffs,
their local ecological orientation, and their strong networking within their communities.
This problem reflects a larger issue. Fragmented and dispersed publics that are not
adequately encompassed into existing institutions often receive little attention. Nor can
these publics be adequately represented by geographically elected representatives, who
will instead be concerned with the interests of their districts. They are ill suited to being
adequately served by traditional democratic institutions,
Two somewhat conflicting requirements confront us in developing sustainable
institutions open to deep human values of care for nature and serving to channel the
thinner values promoted by the market and democracy in ways that do not undermine the
natural world. On the one hand, they need to be on a scale where local knowledge,
concern, and responsibility can become empowering forces in harmonizing the human
with the natural world. This local knowledge is more than an awareness of the unique
qualities of particular natural places, though that is certainly a part of it. Local
knowledge also includes the unique characteristics of the concrete human communities in
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those places, the social networks and personalities that vary from place to place and time
to time. This local knowledge is irreducibly concrete in both its ecological and social
contexts.
On the other hand, these institutions also need to operate on scales suitable for preserving
the natural processes requiring protection. Some ecosystems are quite small, such as a
pond, and local knowledge, appropriately institutionalized, may be all we need to
preserve them. Others are large, such as the watershed of the Sacramento river. Still
others are truly vast, such as the Mississippi, Colorado, or Columbia watersheds, let alone
the oceans themselves. Here the detailed knowledge available to any particular human
offers a tiny insight into the whole. One requirement turns our gaze to the local and the
small. The other turns it to the sometimes almost inconceivably large. Somehow we
must attend to both.
These requirements suggest no single strategy, no single approach, will suffice to
harmonize human societies with the world that sustains them. A wide variety of
institutions of care will be needed, and the most that public policy can wisely do is to
facilitate their creation. The crucial role of local knowledge means they cannot be
constructed by assembly line or blueprint. They must be discovered as opportunities,
often by people no one would have anticipated as playing that role, and then
painstakingly shaped and tailored to the specific needs of a particular time and place.
Still, we can make some broad observations.
The first observation is critical. In the absence of effective institutions of care, the laws
and principles established to protect ecological sustainability will prove inadequate to the
task. These laws have been repeatedly tried and repeatedly failed. Without communities
of people who are personally committed to protecting salmon, or any other natural value,
and possessing the institutional resources to challenge corporate greed, bureaucratic
inertia, corruption, myopic self-interest, and short sighted localism, efforts will fail as
they so often have in the past.
Second, the task’s complexity requires these institutions to be associated through
networks rather than organizational hierarchies. Only in this way can a wide variety of
institutions seeking to harmonize human society with nature be able effectively to bring
effective pressure on economic and political organizations without themselves falling
victim to the organizational pathologies discussed in this volume. These institutional
networks must themselves constitute a kind of social ecology knitting together humanity
and nature. It is my argument that here is the key to how modern social and natural
worlds can be harmonized together.
This rather abstract discussion helps shed light on the problem of fostering sustainable
ecological practices. I want now to provide some concrete examples of how these
principles can be applied to policy change and improvement.
The Menominee Indian tribe successfully cuts wood from forest land on their Wisconsin
reservation, and while taking out more board feet per acre than is the case with nearby
national forests, they have so managed their forest land that it resembles old growth, the
largest such stand of big trees in the state. While there are many causes for the tribe’s
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success, one appears to be that control of the forest is separated from tribal government,
although its managing officials are democratically elected. In short, forest management
is closer to civil society than to traditional politics, and so is better able to allow deeper
ethical, cultural, and spiritual; values held by tribal members to be expressed (Davis,
2000).
If we look for rough approximations of this kind of relationship among modern
EuroAmerican communities, they appear in the cases of watershed restoration groups and
land trusts. The classic description of a watershed restoration group is Freeman House’s
wonderful book, Totem Salmon (House, 1999). House describes the complex local
environment of the Mattole River watershed in far northwestern California, where
counter culture immigrants and old ranching families came together, not always easily, to
creat the Mattole Watershed Alliance, that succeeded in stopping the slow extinction of
fish in that ecologically ravaged area, and began their slow recovery. The Alliance is
now over 20 years old and entering into its third generation of leaders, as local towns
have integrated respect and care for salmon areas into their culture. While the oldest and
one that has inspired many other efforts, the Mattole has since been joined by over 400
other watershed restoration groups in California, Oregon, and Washington, not to
mention other regions in the US and Canada (Zuckerman, 2004, p. 72).
American land trusts are relatively new, but have also spread rapidly in different parts of
North America (Brewer, 2003; Forbes, 2001; Banighan, 1997, 1991). While they are also
relatively new, the performance of the National Trust of England, Wales, and Northern
Ireland suggests they will be successful. The National Trust is now well over 100 years
old, after the Crown the second largest landowner in the British Isles, has millions of
members, a strong democratic component, and is regarded as perhaps the most popular
institution in the country. Again we see a common general pattern of ethically complex
memberships where many values hard to put into monetary or traditional political terms
have found institutional frameworks enabling them to be protected and enhanced. A
second paper prepared for this conference, “Watershed Restoration Groups and
democratic Forest Trusts as Evolutionary Learning Communities” explores them in
greater detail.
More theoretically, but rooted in the same distinctions between democratic and market
emergent orders as realm of ethically thin activity compared to civil society as a context
favoring ethically deeper action, national forests now the focus of such conflict and
mismanagement, could be adapted to the same kinds of principles as land trusts, but
within a explicitly democratic context (diZerega, 2002).
Conclusion
Left only to logic of its dominant institutions that subordinate natural processes to the
impersonal power of social emergent processes, modernity is not sustainable. The danger
from this flaw can threaten the lives of millions, perhaps billions. But civil society is also
a basic institution of liberal modernity, and it is here that we can find hope.
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Modernity must be leavened by the human heart because limited only to itself, it is
heartless, its ethics too thin to override our short term desires. Abstracted away from the
concrete and local, modernity is collectivist in its core because only power and process
count, with individuals valued only to the degree they serve either or both.
The abstract principles empowering modern emergent processes do not negate the
importance of the concrete and the local, but in most instances they make their effective
expression difficult. In any given instance these abstractions manifest within a particular
time and place and through particular people. It is in the balancing and harmonizing of
the abstract principles underlying modernity’s achievements with the concrete
experiences of living upon this earth that modernity’s accomplishments will be preserved,
enabling our civilization to endure, rather than flaring brightly, only to die away like an
ember that has consumed all its fuel.
Liberalism achieved its social transformation in part because that people believed
individuals were the fundamental ethical unit in a society was more important than how
that judgment was arrived at. People only needed to agree on procedures to reflect this
judgment, and not on the reasoning to arrive at it. We now need a similar agreement that
the natural community merits our care, respect, and restraint. However we arrive at this
judgment is not so important.
Perhaps we verbalize this care through the insights of “deep ecology” or see the material
world as reflecting God’s creation, of which we are the “keepers.” Perhaps we do so
through the feelings of peace and well-being we find when we immerse ourselves in
nature, or are enraptured by a sunset or the sight of intrepid fish braving the risks of
hundreds of mile migrations to reproduce and die. How each of us gets to this place of
insight is deeply personal. But in the absence of such insights we will inevitably
undermine the conditions for our long term well-being.
As Aldo Leopold observed in A Sand County Almanac, what most fundamentally
distinguishes us from the natural world is our capacity to care for forms of life of no
utility to ourselves. Ironically perhaps, it is this capacity that may be crucial to the future
human flourishing. For without this fundamental difference, we are extraordinarily ill
equipped to survive at the level of technical impact we currently wield. We are too
powerful given the short range of our narrowly self-interested vision. We need a check,
and the check must be to some extent internal.
Only human care can provide such a check, and despite their many strengths, modernity’s
dominant institutions all work to render individual care a minor factor in the world. Yet
for us to do well over the long run, it must become a major factor. And to do that, we
need to develop institutions linked to the human heart, and not to the market or politics or
even to science.
It is perhaps an irony that what appears most to separate us from the rest of nature is also
what can most connect us. For we ourselves are paradoxical beings. We are individuals
and we are parts of wholes larger than ourselves. We would not be as we are were we
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only one or the other. Like photons of light in physics, depending on the questions we
ask about ourselves we exhibit either quality. Given that we are both, we are more than
either or the two together, for we embody a kind of unity that brings together effortlessly
what human logic and reason cannot bridge. And what makes that unity possible is the
capacity of the human heart to attend to the needs and demands and excesses of both.
That is why we desperately need institutions of care to offset institutions of wealth and
power. Only such institutions can turn our recognition of these truths into the capacity to
defend what we value against forces that are not so much malevolent as they are blind.
They give us the power to defend, the power to preserve, and the power to rehabilitate
and restore.
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Abstract
This paper attempts to examine the role of business functions in the corporate change
in light of the traditional Chinese medicine and provide a unique view that the
corporate change hinges on the timely termination of the old business model. The five
elements theory has been successfully applied to the principles of traditional Chinese
medicine (TCM). If organizations are considered as human bodies, what could be
learned from their organic reactions to the change in the environment from the
perspective of TCM? There are three organs the liver, spleen, and lung bearing a close
relationship to the body’s reaction to the external change. The functions of the liver,
spleen and lung could be understood as those of the research and development (R&D),
operations, and accounting/financial functions respectively.
The Nei-Jing says, “The liver is the foundation of terminating extremes.” The
extremes characterize the critical points of the occurrence of the fundamental changes
in the human body. As extremes and disharmonies occur during the interplay of the
natural elements, plagues and disease arise to cause suffering in people. The dramatic
change in the weather always necessitates a fundamental change in the human body.
What is the organ that can monitor and control the critical points in time to prevent
the effects of imbalance from the macrocosm upon human beings? It is the liver that
is responsible for detecting and making adjustment to dramatic environmental
changes. Likewise, the R&D function is expected to assume the role of a terminator
of the extremes and a matchmaker between the innovation and marketing function
when a firm is confronted with serious threats. The terminator focuses on how to stop
in time the obsolete business plans and actions while the matchmaker is responsible
for reconstructing market boundaries through differentiations in marketing related
areas or activities. Nevertheless, the R&D function cannot perform these two tasks
well without its cooperation with the other two functions related to the corporate
change: operations and accounting/financial functions. The operations function should
be responsible for screening out useful the practice or knowledge for the next
innovation. On the other hand, the accounting/financial function could contribute to
the evaluation of the cost and benefit of the plans and execution concerning the
planned change.

Keywords: change management; traditional Chinese medicine; five elements theory;
business functions, Chinese systems thinking

Introduction
This paper attempts to examine the role of business functions in the corporate change
in light of the traditional Chinese medicine (TCM) and provide a unique view that the
corporate change hinges on the timely termination of the old business model. Facing
diversity, complex and rapid technical development, firms always have to conduct
company-wide changes to survive severe competition with global companies.
However, one of the big three corporate-wise failure issues that contribute to 75
percent of all major changes failing to attain their desired goals is an unsystematic
approach to a systems problem (Haines et al., 2005). Therefore, the systematical
management of change has been an important key for organizations to build up their
competitiveness and to survive the competition.
The management of change could be learned from the organic reactions to the change
in the environment from the perspective of TCM. Change management could be
defined as “the process of continually renewing an organization’s direction, structure,
and capabilities to serve the ever-changing needs of external and internal customers’
(Moran and Brightman, 2001). Morgan (1997, p. 33-71) has tried to think of
organizations as organisms and examine how they adapt to changing circumstances.
What could help us build the correspondence between the business functions and the
organic functions of the body and then incorporate these relationships holistically into
the management of change? The five elements theory may provide the answer. The
five elements theory is considered as the most fundamental and influential Chinese
systems thinking. Particularly, traditional Chinese medicine has been one of the
disciplines that successfully applied the five elements theory. Therefore, the
systematic knowledge of change management may be learned from the theory of
TCM.
This study tries to find out the business functions that bear a close relationship to
management based on the theory of TCM. By examining the roles of those business
functions, the core of change management is formed and a plausible strategy for the
change management is suggested.

Traditional Chinese Medicine and Five Elements Theory
Traditional Chinese medicine is “a coherent and independent system of thought and
practice” (Kapuchuk, 2000, p. 2). Traditional Chinese medicine refers to the
traditional medical practices used in China that have developed over two millennia.
Based mainly on Chinese systems thinking, TCM investigates on a macro-level into
the internal systems of the human body and their mutual relationships with the
internal and external environments. It seeks to gain an understanding of the
fundamental laws which govern the functioning of the human organism, and to apply
this understanding to the treatment and prevention of disease as well as health
maintenance. Rooted in the philosophy, logic, sensibility, and habits of the Chinese
people, TCM is the result of the Chinese systems thinking in addition to extensive
clinical observation and testing.
The traditional Chinese medicine could provide a bridge between the five elements
theory and the theory of management. TCM is established within a unique,
comprehensive, and systematic theoretical framework including the five elements
theory, the human body Meridian system, Yin-Yang and other systems. All treatments
of TCM have been conducted according to this systems thinking. Moreover, it is the

five elements theory that plays the most essential role in the theory and practice of
TCM. The roots of TCM are planted deeply in the Chinese systems thinking the five
elements theory. The five elements theory has been successfully applied to the
principles of traditional Chinese medicine. Consequently, a good understanding of
how TCM utilizes the principles of five elements can reveal how to apply the five
elements theory to the management problems.
How does the TCM apply the five elements theory? First, the human body is
considered as a holistic system an integrated set of functions and relationships.
Understanding of these functions and relationships enables the practitioner to identify
and treat a disharmony in them (Kapuchuk, 2000, p. 77). When there is a disharmony
in the human body, the traditional Chinese physician always tries to first seek out
dynamic functional activity rather than to look for the fixed somatic structures that
perform the activities. In the Chinese system, the organs are always discussed with
reference to their functions and their relationships with the fundamental textures,
other organs, and other parts of the body. For this reason, they are regarded as organ
networks rather than simply individualistic organs. Indeed, it is only through these
relationships that an organ can be defined. Each organ network refers to a complete
set of functions physiological and psychological rather than to a specific and discrete
physical structure fixed in an anatomical location (Beinfield & Korngold, 1991, p. 9192).
Second, the functions of organs are classified into the corresponding elements and
their interactions are defined as either the nourishing or controlling effects. Chinese
medicine recognizes five Yin organs (wu-zang) and six Yang organs (liu-fu). The Yin
organs are the liver, heart, spleen, lungs, and kidney. The Yin organs produce,
transform, regulate, and store the fundamental textures Qi, blood, essence, spirit, and
fluids (Kapuchuk, 2000, p. 78). The six Yang Organs are the gallbladder, small
Intestine, stomach, large Intestine, bladder, and triple burner. The function of the
Yang organs is to receive, break down, and absorb that part of the food that will be
transformed into fundamental textures, and transport and excrete the unused portion
(Kapuchuk, 2000, p. 78). Generally, the Yin organs are more important in Chinese
medical theory and practice. According to the theory of TCM, the correspondences
between the organs and the five elements are listed in Table 1.

Table1. Correspondences between the five elements and organs
Five Elements

Yin organs

Yang organs

Wood

Liver

Gallbladder

Fire

Heart

Small intestine, Triple burner

Earth

Spleen

Stomach

Metal

Lung

Large intestine

Water
Kidney
Source: Zuo (2002, p. 26-29)

Bladder

Third, the diseases could be traced to the imbalance between the nourishing and
controlling effects of the organs’ functions. Health for the Chinese is a sense of
equilibrium (Kapuchuk, 2000, p. 75). When all the functional activities of the organs
take place harmoniously, the person is healthy and in balance. The equilibrium is
maintained if the interactions among the functions of the organs are balanced. All the
factors that have harmful effects or influence on the dynamic balance of the functional
activities are called pernicious influences in TCM. They are formed by the
interactions among the variables such as the environment, emotional responsiveness,
way of life, or heredity. The pernicious influences would not cause an illness under
the normal condition because the defensive and regulative system of the body could
react effectively as well as timely to the imbalance of the pernicious Influence and the
normal Qi. However, if the normal Qi is weaker than the pernicious Influence,
disharmony arises and the balance between the nourishing and controlling effects is
disturbed. Therefore, TCM emphasizes how to identify the patterns of disharmony
and locate where it occurs (Tang, 2004, p.42-43).

Lessons from the Human Body
If organizations are considered as human bodies, what could be learned from their
organic reactions to the change in the environment from the perspective of TCM? To
realize the reactive mechanism of the body to the external changing circumstances is
the primary purpose of this study. After we have known that the organs function as a
system to react to the external influences, the next step will be moved to analyzing the
major organs that are responsible for this purpose. Finally, the corresponding business
functions will be identified to formulate feasible strategies for the corporate change.
There are three organs the liver, spleen, and lung bearing close relationship to the
body’s reactions to the external changes. All Chinese medical theory originates from
Huang-di Nei-Jing or Inner Classic of the Yellow Emperor (hereafter referred as the
Nei-Jing) written in the second century B.C1. The Nei-Jing says “The liver is the
foundation of terminating extremes (Tang, 2004, p. 73-74).” These extremes
characterize the critical points of the occurrence of the fundamental changes in the
human body. As extremes or disharmony occur during the interplay of the natural
elements, plagues and disease arise to cause suffering in people. The dramatic
change in the weather always necessitates the fundamental change in the human
body. What is the organ that can monitor and control the critical points in time to
prevent the effects of imbalance from the macrocosm upon human beings? It is the
liver that is responsible for detecting and making adjustment to dramatic
environmental changes.
The spleen is in charge of the transformation and screening functions. The spleen
belongs to the Earth element, which provides stability and is a transformer. In the
five elements, it is the transforming energy from one season to another. In fact, the
spleen in TCM is the primary organ of digestion. Although the stomach is
responsible for receiving and ripening ingested food and fluids, the energy it needs is
supplied by the spleen (Tang, 2004, p. 73-74). Because the spleen provides the
source of sufficient Qi and blood2 to fuel the life of the body and mind, the Chinese
believe that it is the “foundation of postnatal existence (Li, 1998, p. 7-8).” After
extracting the pure nutritive essences of ingested food as well as fluids, the spleen
transforms them into resource or garbage. The resource is the raw material for Qi
and blood that the body could utilize. By contrast, the garbage refers to the waste

material. The activity of separating the useful essence from the wasteful one is
defined as the screening function.
The lung is expected to function as a sensitive evaluator and adapter. Nei-Jing says,
“The lung can manage the Jieqi.” A Jieqi is a solar term, each covering a period of
15 days in the traditional Chinese calendar to signify a particular natural
phenomenon or agricultural arrangement in ancient China. There are 24 solar terms
in a traditional Chinese year. “The lung can manage the Jieqi”, meaning that the lung
can easily detect the external short-term events and then adapt the body quickly to
them (Tang, 2004, p. 73-74; Liu, 2004, p. 66-67). Therefore, for Beinfield &
Korngold (1991, p. 117-118), the role of the lung is like a minister who conducts
affairs of state and determines the territorial borders. It governs the relationship
between the inside and the outside, setting limits and protecting boundaries. In
addition, the lung is traditionally called the advisory officer in Nei-Jing (Ni, 1995, p.
34). It means that the lung could advise the body on how to react to the changes in
weather.
The roles of the three organs in adjusting the body to the changing environment
differ in respect to the time span of the external change. The lung is responsible for
fine-tuning the short-lived fleeting events for every fifteen days. The spleen is in
charge of the transformation of the middle-range seasonal shifts (Liu, 2004, p. 342344). By comparison, the liver answers for the long-term change in years. The
organic division of these three adaptive functions gives us a good deal of
enlightenment on the time of the corporate change. A business function may have a
major impact on short-term change whereas the other functions may affect the
medium-range or long-lasting changes.
The functions of the liver, spleen, and lung could be understood as those of the
research and development (R&D), operations, accounting/financial function
respectively. With the function of the three organs briefly elucidated, the next
spotlight would be focused on identifying the corresponding business functions
concerning the management of change. The relationships among the Yin organs, five
elements, and business functions are summarized in Table 2. Therefore, the R & D
function is fulfilling the capability of the job of the liver terminating the extremes
detecting and making adjustment to dramatic environmental changes. The operations
function is to engage in the activity of the spleen the transformation and screening.
Finally, the accounting/financial function is carrying out the task of the lung, being a
sensitive evaluator and adapter.
Table2. Correspondences between functions of Yin organs and business functions

Yin organ

Five Elements

Business Functions

Liver

Wood

R&D

Heart

Fire

Marketing

Spleen

Earth

Operations (Production)

Lung

Metal

Financial & Accounting

Kidney

Water

Innovation

Source: Wang (2002).

Systems Thinking For Change Management
The traditional Chinese medicine offers a different perspective of coping with
changes. The successful management of change is crucial to any organization in order
to survive and flourish in the present highly competitive and continuously evolving
business environment. In fact, the enterprise-wise or transformative change couldn’t
be avoided while firms encountering a life-and-death competition. A corporate-wide
change necessitates the systems thinking. However, one cannot adopt a piecemeal
approach to a systems problem. The human body has shown its wisdom of holistically
reacting to the external changes. Thus, firms can learn from the experience of the
human body to untangle the problems in managing change.
The management of change could evolve from the change triangle. The change
triangle consists of the R & D, operations, and accounting/financial functions (see
Figure 1). It forms the core of the corporate change. Building on the change triangle, a
manager could grasp in time the critical point of change through the R & D function,
utilize the operations function to effectively transform and screen resources, and
accurately evaluate the performance of change. Therefore, the expected activities of
these business functions will be discussed first. Then, the systematic interaction of the
triangle and the two other functions marketing and innovation will be explored to
reach the ultimate goal of change.

Figure 1. Change triangle

When a firm is confronted with serious threats, its R & D function is expected to
assume a role of a terminator of the extremes and a matchmaker between the
innovation and marketing functions. The terminator focuses on when and how to stop
in time the obsolete business plans and actions. The managers are always brainwashed
by the traditional concept that highlights the importance of “unfreezing” as the first
step of change. Instead, the role of the liver in TCM advises the managers when to
trigger a change. Because the inertia always delays the reactions to changes
(Gharajedaghi, 2006, p. 4-6). The inertia, in fact, usually originates from the past
formula of success. It is very likely that the organizational behavior is deeply
influenced by the inertia making managers unable to smell the critical point for
change in time. Therefore, the R & D function should start from ceasing the extremes.
To stop the extremes entails detecting when the critical point emerges. In other words,
the critical point manifests the proper time for launching a change plan. This study
found that the change plan always occurs when the operations function couldn’t
transform the resources efficiently into economic performances enough to sustain the
business growth and survival (see Figure 2). For example, facing external problems
such as the fierce competition, increasing cost structure, as well as falling prices,

firms suffer greatly from the declining performance and cannot earn the normal profit
to stay in the industry. In this case, they may confront a critical point for change.

Figure 2. R&D monitors the transformation from operations to accounting/financial
function

In addition, as a matchmaker, the R & D function is expected to match the
innovation (Water) with marketing (Fire) function to remark market boundaries. The
Water-Fire effect signifies the interaction between a firm and its customers (see
Figure 3). It denotes the value proposition, from the firm’s perspective (Water), for
the customer. In addition, it stands for the evaluation of corporate offerings from the
customer’s perspective (Fire). A balance will be reached when both parties meet the
needs of each other. In fact, the R & D function is designed to help create profitable
orders by matching innovation with differentiation in marketing activities. Thus, a
matchmaker undertaken by the R & D should focus on how to apply the existing
innovative capabilities to the perceived changes in the market. Furthermore, to avoid
the competition in red oceans, the R & D function has to be responsible for
reconstructing market boundaries through effective differentiations in marketing
related areas or activities. As suggested by Kim & Mauborgne (2005, p. 47-80),
companies could discover new market space by rethinking the conventional
boundaries of competition, such as looking across alternative industry, strategic
groups within industry, complementary offerings, customer appeals, or redefine the
industry buyer group.

Figure 3. Match between innovation and marketing function
Nevertheless, the R&D function cannot perform those two tasks well without the
cooperation with the two other functions related to the corporate change: the
operations and accounting/financial functions. The operations function consists
mainly of transformation and screening capabilities. Similar to the role of the spleen,

the operations function assumes the duty of transformation. It helps to transform one
or more inputs, adds value to them and finally provides products or services for
customers. Actually, this transformative capability is engaged not only in operations
activities that produce goods and services for customers, but also in all other business
functions. The Earth element is like the infrastructure that provides the necessary
energy for supporting the five elements framework. All the activities of firms cannot
do without the transformation function. Likewise, the corporate change cannot be
excluded. The operations or transformative function should always be re-examined as
the survival of business has been threatened by deteriorating economic performances.
More importantly, the operations function could unravel the problems of enterprise
change by screening out the useful practice or knowledge for the next innovation (see
Figure 4). In addition to the transformation capability, the operations function has to
provide a useful tool for selecting the potential innovative technologies, practices, or
ideas. As a firm undergoes a transformative change, innovation is always needed to
lower its cost structure and exploit another new market. Frequently, the operations
function is called for examining the alternatives of innovation and screening out the
best one that could be produced by their core competences in hand. The interaction of
the operations and innovation activity is just like the controlling effect of the Earth
(operations) on the Water (innovation) element, which could cultivate the
organizational learning capabilities within an organization. More specifically, the
screening function can be realized by four actions framework proposed by Kim &
Mauborgne (2005, p. 29-35). In other words, companies can challenge their business
model by reviewing their competing factors and decide which ones should be
eliminated, reduced, raised, or created. Then, a unique set of practical and valuable
factors would be picked out for the R & D function to utilize.

Figure 4. Screening the effect of operations on innovation

On the other hand, the accounting/financial function contributes to the evaluation of
the cost and benefit of the plans and action concerning the planned change. Without
sustainable economic performance, an organization change is doomed to be crippled.
It is insufficient and dangerous for a company to trigger a transformative change only
by the R & D and operations functions. A change labeled with unsatisfactory
economic results cannot persuade the employees and stockholders to demonstrate
their further commitments. Nor can it rescue a deteriorating business from the fierce
competition. Therefore, managers have to take the accounting/financial function into
consideration in formulating a change plan. The function of the accounting/financial

activity corresponds to the lung’s function, which is supposed to act as an “adviser” in
the human body from the TCM perspective. In terms of management, the
accounting/financial function should advise the manager on how to evaluate the
performance of change.
However, to successfully complete the work of evaluation, the accounting/financial
function has to collaborate with the marketing function (see Figure 5). It is very
important for a firm to achieve both lowering cost and increasing customer value to
guarantee an anticipated level of performance. These tasks necessitate the cooperation
with the marketing function, which could provide the financial assessment of products,
services, customers, competitors, and the industry.

Figure 5. Evaluation the effect of marketing on financial/accounting

To sum up, companies could conduct holistic change based on the change triangle.
The process of corporate change is triggered by the R & D function that should assess
the effectiveness and efficiency of transformation within a firm to identify a critical
point for change (see Figure 6). This is related to the problem of why to change. The
next step can be completed by finding the “blue ocean” to which the existing
innovative capabilities can be applied. It becomes a how-to-change problem. Finally,
the problem of how to change should be the target of corporate change, which
emphasizes screening and evaluation effects.

Figure 6. Process of corporate change

Contribution and Conclusion
The purpose of this article is to borrow from the principles of TCM to offer a creative
reflection on the change management.
Explore the change management by systematically integrating business
functions.
This research seeks to integrate business functions holistically to
find a workable way to corporate change. The change triangle
comprised of the R & D, operations, and accounting/financial
functions would make a significant impact on the efficacy of

change. Furthermore, the interaction among the change triangle and
the innovation as well as marketing functions is able to achieve
both cost reduction and increasing buyer value.
Examine the corporate change from an interdisciplinary perspective
the traditional Chinese medicine approach.
It is the first research that applies the theory of TCM to
management. The strategy of change can be inspired by the
working knowledge of the body’s organic reactions to the external
changes. Basically, the liver, spleen, and lung are the main organs
accountable for the adaptation to fluctuating environments. This
study identifies their corresponding functions in business the R &
D, operations, and accounting/financial functions. Eventually, a
plausible strategy for change is suggested.
Emphasize that the termination of “extremes” would initiate the
corporate change.
Informed by the adjustment capability of the liver, the R & D function
should give managers advice on when to stop the obsolete business model in
respect to change management. This critical point usually occurs when the
operations function couldn’t transform the resources efficiently into
economic performances enough to sustain the business growth and survival.

Notes
1

The Nei-jing is composed of two parts: the Su-wen and Ling-shu. The Su-wen
emphasizes on the theoretical foundation of Chinese Medicine, including
diagnosis methods and treatment methods. The Ling-shu deals with acupuncture in
great detail. However, because the Su-wen is much more widely quoted and
referred to, the Nei-jing often refers to just the Su-wen. The Chinese translation of
Nei-jing can referred to the book of Ni (1995).

2

The approach of Chinese medicine includes, yet moves beyond, issues of physical
health. The Chinese believe that the greater integration of body organs can be
achieved through the cultivation of Qi. Moreover, the balance of forces within us,
such as Yin-Yang, Blood-Qi, Heat-Cold, determines the internal healthy and
diseases(Beinfield & Korngold, 1991).
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Abstract
Disasters are occurring with continually increasing frequency and magnitude. The
Tsunami of December 2004 in Indonesia caused more than 280,000 deaths and
material losses surpassing 5 billion dollars. Nevertheless, disasters could be
prevented and mitigated through a systemic, holistic, and integrated approach such
as that presented in this article. This approach consists in analyzing the inputs,
outputs and feedback of the process which occurs when a set of extraordinary
natural or man-made phenomena occurs, in response to which people are generally
not prepared to react quickly and efficiently enough. This paper analyzes some of
the most important factors that propitiate disasters and recommends preventative
and mitigating measures. Elements analyzed include: civil protection plans,
programs and committees; scientific research and technological development;
education, training and awareness; early warning systems; evacuation drills; urban
development plans; resistant buildings and infrastructure; medical emergency
services; and others..
Keywords: Disaster prevention & mitigation; systemic approach; education, training
& awareness; scientific research & technological development; civil protection &
citizen participation; risk maps & urban development plans.

Introduction:
The more than 280,000 deaths and material damages surpassing five billion dollars
provoked by the Tsunami of 26 December 2004 in southeastern Asia could have
been largely prevented and/or mitigated if a systemic warning and preparation
approach had existed on the part of authorities and residents of the affected regions.
We know that extreme natural phenomena can not be controlled by humans.
Earthquakes are one of such phenomena which no one can control or avoid. What
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people can do is prevent and/or mitigate the disaster originated by these extreme
phenomena.
General Systems Theory can help us begin to envision a better approach to disaster
prevention and/or mitigation in high risk areas.
The systemic approach addresses the phenomenon or process as a system with
inputs, outputs, and feedback, as illustrated in Figure 1.

Fig. 1- Systemic approach to solve complex problems
Several inputs must be considered to analyze the process of disasters originated by
extraordinary natural phenomena. Several results or outputs are obtained, and
process feedback must also be analyzed.
In reference to inputs, Table 1 presents a minimum list of those to be considered:
Table 1- Process inputs to be considered for disaster prevention and/or mitigation.
No.

Concept

1

Civil protection plans, programs and
committees

2

Scientific research and technological
development

3

Education, training and awareness

4

Early warning systems

5

Building evacuation drills

6

Urban development plans

7

Resistant buildings and infrastructure

8

Emergency medical services

Table 2 presents the expected results or outputs.
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Table 2- Desired outputs of the disaster prevention and/or mitigation process.
Num

Concept

1

Increased community capacity to prevent and/or mitigate
disasters

2

Possibility to foresee the impact of extreme natural and anthropic
phenomena with sufficient anticipation

3

Ability to minimize the impact of natural and anthropic
phenomena through mobilization of necessary human and
material resources

4

Infrastructure sufficiently resistant to the effects of extreme
phenomena

5

Capacity to quickly recover following presentation of the
phenomenon

6

Other

The feedback consists of evaluating the process, detecting deficiencies, and
correcting them. For example, upon implementing evacuation drills in a building,
insufficient stairways and/or exit doors may be detected for the number of people to
be evacuated, or people may not move quickly enough. In response, building
infrastructure or the people’s physical condition should be improved.

Civil Protection Plans, Programs and Committees
Each urban or rural region should be diagnosed in reference to its level of risk to
suffer a disaster caused by natural phenomena or man-made causes.
Disaster risks of different natures exist virtually everywhere on earth. Some places
present high seismic risks, others are vulnerable to volcanic eruptions, and others
are susceptible to hurricanes, tropical storms, and/or their consequences in the form
of mudslides and/or flooding. Other regions may be prone to fires, heat waves,
droughts, or extreme cold spells. Almost no one is exempt from suffering the effects
of a disaster anyplace on the planet Earth. Life is a constant risk and that fact must
be accepted. But life can be safer if pertinent precautionary measures are taken
against relevant risks through the systemic approach outlined in this article.
A first step toward a progressively safer life is to carry out a study to diagnose the
problem as it exists in each location. Risk maps or atlases are the names given to
geographic maps which indicate the type or types of risks existing in each area of a
country.
Risk maps should be elaborated by experts, supported in the experience of the local
population. Many people remember disastrous events of the past. History generally
repeats itself, and therefore those details should be taken into close account. An area
which has suffered a hurricane will probably be struck again, and the same is true
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for seismic regions. Figure 2 illustrates a risk map for earthquakes in the Mexican
Republic

Fig. 2 Earthquake risk map for the Mexican Republic (Source: CENAPRED,
Mexico)
Pertinent civil protection plans and programs may be established based on a given
location’s risk diagnosis. These plans and programs should be implemented by civil
protection committees integrated by highly motivated and trained authorities and
citizens.
Civil protection committees are key to achieving a duly prepared community or
region. Experts diagnose possible risks on the one hand and train necessary
personnel on the other. Civil society participation is vital to maintain the entire
population informed and prepared for any contingency.
Civil protection committees are recommended at all social organization levels:
federal, state, municipal or township, neighborhood, block, and especially at the
family level. It is important that every family have at least one young member who
is in charge of the family’s civil protection and serves as the contact with other civil
protection system levels.
Each member of the civil protection committees should be fully aware of the
importance of his or her work and trained to organize and carry out all pertinent
actions to prevent and mitigate disasters.
In general, this personnel should be volunteer, i.e. they should carry out the work
motivated by their belief in its importance. Such personnel should only receive
remuneration when occupying official posts and dedicated full-time to this activity.
We are convinced that when people carry out civil protection activities out of
personnel conviction, solidarity, and philanthropy, they perform better than when
they do so for profit motives
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Scientific Research and Technological Development
Research on natural phenomena, how they unfold, and how they can be predicted
and mitigated is very important considering that with such knowledge it is more
feasible to develop and implement disaster prevention and/or mitigation plans.
Some scientific theories feasible for development include: the tectonic plates theory
to predict earthquakes, hurricane theory to predict the path and intensity of tropical
storms and hurricanes, and tsunami theory to predict the intensity and direction of
seaquakes.
The technological development of devices, apparatus, or structures capable of better
resisting the effects of natural phenomena is one important way to obtain elements
to help prevent and mitigate disasters. Some feasible technological developments
would include equipments to alert the population to the imminence of an
extraordinary natural phenomenon such as an earthquake, tsunami, volcanic
eruption, hurricane, flood, fire, etc.
Figure 3 illustrates the different velocities of primary waves (rapid and less
destructive) and secondary waves (slow but destructive), which can serve to alert
the population to the imminence of an earthquake. In the case of Mexico City,
warning can be emitted up to 30 to 60 seconds before an earthquake hits, depending
on the distance from the epicenter. This characteristic is being taken advantage of
by researchers of the Upper-Level School of Physics and Mathematics of the
National Polytechnical Institute (Escuela Superior de Física y Matemáticas del
Instituto Politécnico Nacional — ESFM-IPN) to develop a seismic warning system,
which does not require sensors located in other places as occurs with the official
alert system, sponsored by the Mexico City government.

Fig. 3- Graph of the velocity of P waves (primary) and S waves (secondary)
originated by an earthquake
Figure 4 illustrates an analogical simulator of variable-intensity earthquakes which
can emulate earthquakes of different intensities, with which-scale tests can be
carried out to evaluate the performance of structures and buildings, and which can
also be used as an instrument to educate, train and build awareness among the
population.
Similar to the earthquake simulator presented in Figure 4, there is potential to
develop other simulators of extraordinary natural phenomena such as tsunamis,
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hurricanes, tropical storms, floods, landslides, fires, etc.

Fig 4. Simulator of earthquakes with variable intensity developed at the
ESIME-Z-IPN

Education, Training, Awareness And Culture
Nothing can be done to prevent or mitigate disasters if people are not aware of the
danger, and educated and trained to react adequately in the face of imminent danger
or risk. The population must be sufficiently motivated, aware, and trained to act and
to re-act.
How is risk awareness achieved? By appealing to people’s survival instinct, which
is one of the strongest human instincts. Sharing stories from the past in which
people suffered the onslaught of nature and had human and material losses is one
way to begin to establish awareness among the population.
In addition, if the news media communicates almost instantly the effects of natural
phenomena in other places, intuitively or instinctively people begin to worry and
develop awareness.
But the best effect can be achieved in schools, where children prepare for life in
society. If the topic of disasters and their prevention and mitigation is discussed
starting in primary school, it is more feasible that these students later as adults will
participate more in disaster prevention and mitigation actions.
Building evacuation and other disaster preparedness drills are better carried out in
primary and secondary schools than in factories and other work places. Since
(virtually) everyone goes through primary and secondary school, it is more feasible
in these places to build awareness and instill training to respond to disasters,
through written material and practical exercises to know what to do in the case of
natural or anthropic phenomena which may provoke disasters.
Education is the basis of practically all the social actions which can help resolve
human survival threats. Figure 5 illustrates some instruction signs on what to do in
case of an earthquake.

Proceedings of the 50th Annual Meeting of the International Society for the Systems Sciences

7 of 13

Fig. 5 Instructions on what to do in case of an earthquake.

Early Alarm System
There are prototypes of equipment which can provide from several seconds up to
several hours of early warning to give people time to move away from the impact
area of a tsunami, earthquake, hurricane, etc.
For such systems to have a true impact, the technological action must be
complemented by social action. The population must carry out evacuation or
preparation drills at least once a year in anticipation of extraordinary phenomena, so
that when such an event occurs the evacuation or preparation is quick and smooth.
Figure 6 presents several types of earthquake early warning prototypes developed at
the ESIME-Z-IPN with low-cost materials.
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Fig. 6. Prototypes of early warning systems in case of earthquakes, developed in the
ESIME-Z-IPN

Building and Infrastucture Norms
Legislation in the matter of locations at high risk of earthquakes, such as Mexico
City, is increasingly strict. Current norms require building structures and physical
infrastructure to be capable of withstanding earthquakes of up to 8.5 degrees on the
Richter scale.
Technologies also exist for the construction of buildings capable of resisting the
onslaught of the waves of a tsunami. Such buildings are sufficiently resistant in
their support structures, but their walls, doors and windows are easily removable
with the force itself of the tsunami, resulting in the loss of these latter elements but
the preservation of the building structure.
Some civil engineering and architectural options also exist designed to resist
hurricanes, tropical storms, floods, etc. In this regard, please consult the Catalogue
of appropriate technologies for disaster prevention and mitigation included in the
bibliography.

Urban Development Planning
If a history of floods exists in a given area, urban planning should avoid the
construction of homes and other buildings there. If there is a known tsunami risk,
the location of both permanent and temporary structures should be carefully planned
in order to reduce the risks brought on by the waves. Permanent buildings can
usually be located at a prudent distance. On the other hand, wave breakers or other
devices can be installed to mitigate the destructive force of tsunami waves caused
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by seaquakes.
All rural and urban development should be planned out with the purpose of
preventing disasters. The noted risk maps or atlases can be of great use for this
planning. Figure 7 illustrates a municipal urban development plan.

Fig. 7 –Municipal urban development plan
Based on these urban development plans, some flood-prone areas, such as riverbeds
which are usually dry, can be designated as sports fields or recreation parks used
only during seasons which do not pose risk. Human settlements should never be
located in these highly risky areas.
Bumper areas or mitigation belts should also be maintained between urbanized
areas and risk zones in order to reduce the risk for the inhabited areas. For example,
mangroves or wooded areas along water’s edge should be maintained to help
mitigate the destructive force of tsunami waves, at a low cost and with positive
impacts on the scenic landscape.

Emergency Services
Once the extraordinary natural phenomenon occurs and begins to provoke damages
in the form of human injuries or deaths, medical and paramedical teams and related
types of intervention are required to attend to the injured, bury the dead, and direct
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the hygiene campaigns oriented to prevent epidemics of infectious diseases which
are favored by the destruction or lack of sanitary and drinking water infrastructure.
Groups of persons must be trained to rescue those in dangerous situations and to
provide medical care where necessary. Emergency Medical Technician and Rescue
Squadrons must be on hand in sufficient quantity and quality (see Figure 8).

Fig. 8 Rescue and Medical Emergency Squadron Ambulance
The personnel of these services must be duly trained and equipped to safely,
efficiently and quickly operation under conditions of extreme pressure. Such
personnel should preferably be young (between 20 and 40 years of age), volunteer,
semi-professional or paramedic, with at least middle-upper level educations, and
must receive permanent on-going training. This personnel should be supported by
the local community or government with equipment and a dignified salary which
allow them to offer their services in an activity in which they risk their own lives in
order to save others.
.

Other Aspect for Consideration

Other relevant actions to be considered in disaster prevention and mitigation are the
culture and beliefs of the population in question. If someone feels safer with the
divine intervention they feel they receive through the image of a holy figure, then
they should use it. But praying does not replace hard work on one’s own behalf. See
Figure 9.
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Fig. 9 – Religious image for pleas for help
(Author: Ocampo, O. s/f. “Milagro”, Source:
http://www.naute.com/illusionsfr/miraclefr.phtml)
Another important element is to procure that community members maintain
harmonious relations among themselves in general, supporting each other in a spirit
of solidarity. Although this is now an overused term, it should be rescued to exalt
the highest human moral values.
Finally, disaster prevention and mitigation proposal contests can provide a great
opportunity to achieve two objectives: awaken awareness among the general
population of disaster risks in their area and the need to identify solutions, and
foment creativity and inventiveness among students, teachers and the general public
for the proposal of viable solutions.
In 2004, the authors of this article organized a very successful contest on the topic
of “Disasters.” Three first place and two honorable mention prizes were awarded.
The authors are confident they will continue to obtain the logistical and financial
support needed to continue this effort.

Conclusions
It is a fact that without concerted social participation among authorities and citizens
in general, complex problems can not be resolved, such as those which emerge
following extraordinary natural phenomena which can originate disastrous
outcomes. The threat of an earthquake, tsunami, hurricane, volcanic eruption, flood
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or landslide demands achievement of the concerted action or reaction of all the
citizens and their authorities in order to assure the survival of as many as possible of
the population involved.
Implementation of any or all of the recommendations analyzed and illustrated in this
article, such as scientific research and technological development, civil protection
plans, programs and committees, and adequate norms, can help to prevent or
mitigate many disasters originated by natural or man-made phenomena.
It is a matter of rolling up sleeves and commencing work in the solution of these
complex problems through the systemic proposal presented here.
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Appendix
The disasters of greatest magnitude occurred over the past 35 years are listed in
Table A-1:
Year

Country

Type

Deads

Victims

1970

Turkish

Earthquake

1 086

90 000

1970

Peru

Earthquake

47 100

500 000

1972

Nicaragua

Earthquake

8 00

200 000

1974

Honduras

Hurricane

8 000

350 000

1976

Guatemala

Earthquake

27 000

1 600 000

1976

Italy

Earthquake

955

45 000

1979

India

Typhoon

30 000

250 000

1979

Yugoslavia

Earthquake

98

80 000

1980

Argelia

Earthquake

2 633

400 000

1985

Mexico

Earthquake

10 000

400 000

1985

Colombia

Volcano
Eruption

20 000

1986

El Salvador

Earthquake

1988

Mexico

1988

1 500

300 000

Hurricane

400

400 000

Nepal

Earthquake

721

460 000

1992

USA

Hurricane

14

1992

Egypt

Earthquake

561

40 000

1993

Cuba

Storm

5

150 000

1993

USA

Flood

26

36 150

1993

Japan

Earthquake

163

1993

India

Earthquake

35 000

1993

Mexico

Hurricane

1995

Japan

Earthquake

1997

North Corea

Flood

1998

Honduras
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Abstract
This paper explains the philosophy and formalism behind General Systematics, illustrates the first eight systems in relation to the
design of a sustainable democracy and then develops some diagnostics of our current shortfall from such a sustainable democracy.
Aspects of well known systems thinking approaches are summarised as a way of positioning systematics ias a qualitaitve
approach. Systematics enables multi-perspective thinking through different orders of system from simple to complex. The scheme
of n-term systems referred to as monad, dyad, triad, tetrad etc. to duodecad is outlined. The illustration of applying this to
designing a sustainable democracy shows its relevance for eliciting holistic and cross-disciplinary perspectives in the area of sociotechnical messes. Systematics as an appreciative system enables a more inclusive, cross-disciplinary and holistic understanding to
be discussed
Keywords: general systematics, appreciative systems, inquiry systems, isomorphism, complexity, connectedness, science of
qualities, socio-technical messes, cross-disciplinary, n-term systems, monad, dyad, tetrad, pentad, hexad, septad, octad,
sustainability, viable systems, sustainable democracy.

Introduction: A Background for General Systematics
"A common characteristic of these varied techniques is the recognition that structure is a primary element of
experience and not something that is added by the mind. In this respect it can be said that the techniques of
understanding call for a drastic revision of the usual modes of thought that treat being and understanding as
independent or at least as separable from one another." - J.G.Bennett
This conference has as its over-arching theme, complexity, democracy and sustainability. Why is systems thinking relevant to
these themes? What forms of systems thinking are most likely to be helpful? The aim of this paper is to make a case for the
growing importance of qualitative systems thinking. A sustainable democracy in a complex world requires many skills, some of
which go beyond the calculus of the quantitative sciences, including the systems sciences.
This paper will illustrate a holistic approach, focusing on the relation between appreciative perception, judgement and a specific
systems method based on exploring complexity based on the progression of numbers, called General Systematics. [1] [2] It will
then illustrate how this method can help develop a holistic understanding of a sustainable democracy. Finally, it will discuss some
of the policiy and practical implications of this approach in understanding the challenges of achieving a sustainable democracy.
General Systemarixcs (referred to hereon as Systematics) can be viewed as an appreciative inquiry system.. There are a number of
points of contact, conceptually, with other more well known schools of systems thinking.
Sir Geoffrey Vickers developed the idea of the appreciative system.[3] This is a view of system, which is inseparable from human
perception and understanding, is, essentially, qualitative. Vickers distinguishes three modes of appreciative system, all of which
are forms of human judgement; these modes have mental and emotional skills associated with each of them. Reality judgement is
the ability to represent to oneself in comprehensive and balanced way a total state of affairs around a policy issue. Instrumental
judgement is the ability in the face of appreciation to design appropriate actions and solutions. Value judgement is the ability to
sustain and develop integrity in the policy decision process. Integrity implies an integration of fact and value, of function and
ethic. The three modes together combine fact and value in an act of decision. Systematics emphasizes reality judegment but leads
into support for the other two.
Another helpful angle on qualitative systems thinking was provided by C. West Churchman's approach, usually referred to as
critical systemic thinking.[4] He advocated the inclusion of human purpose and participation in systems design in a never ending
learning cycle. In Churchman's approach there is ethics as well as efficiency and effectiveness. Systems are teleological, designed
and must be considered in the wholeness of context. Systems do not exist "out there" but are whole system judgements. However,
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the appreciation of whole system is a "sweep in" process in which many points of view, contrasting meanings and explorations of
where choices about boundaries are to be made. A relevant feature of his approach was the articulation and use of differnt types of
inquiry system based on philosophical suppositions (e.g. Leibnizian, Lockean, Hegelian etc.). Systematics could be reagrded as
offering yet another type of inquiry system that evokes its own unique form of understanding.
Another useful concept in approaching Systematics is the principle of recursion, that the whole may be found in the parts,
enunciated by the cybernetician, Stafford Beer. This principle, which he elaborated in his Viable Systems Model (VSM) asserts
that there are recurring qualities that appear as nested hierarchies in both nature and human systems. As these are identifies and
recognised, they ease our ability to comprehend complex structures. The viable system organisation gives the parts as much
independence as is possible given the constraints that exist when co-ordinating and sustaining a whole.
A final context point in this introduction is the similarity of Bennett's systems philosophy with that of Buckminster Fuller who
expressed the Principle of the Whole System as
"There is a synergetic progression in Universe - a hierarchy of total complex behaviours entirely unpredicted by their
successive subcomplexes' behaviours. It is manifest that Universe is the maximum synergy-of-synergies, being
utterly unpredicted by any of its parts." [5]
What be referred to as the attribute of an n-term system is its unique quality that cannot be inferred form the parts or terms
Systematics originated shortly after the formation of the ISSS in the USA. John Bennett in the UK was exploring a parallel
approach to systems and isomorphism. His systematics is based on an unusual mix of sources ranging from Russell and
Whitehead's Principia Mathematica [7], through von Bertalanffy's own work to the unusual cosmological scheme attributed to
Gurdjieff and Ouspensky. The genesis of this work is forty years ago in 1966 with the first edition of the journal "General
Systematics". At that time this author was Senior Research Fellow at Bennett's Institute for the Comparative Study of History,
Philosophy and the Sciences. As the formalism of the scheme evolved it was applied by the author and his colleagues to a wide
range of cultural and professional disciplines which further refined and verified the general validity of the approach and a tool and
technique for accelerated understanding.
Whereas Fuller based his number progression on the unfolding of a geometric progression [6], Bennett based his on the unfolding
of number. Of course these two are complementary aspects of the same insight. Fuller explored number through the principles of
geometry and Bennett explored the geometry of number systems as an essential means of representation (albeit in two-dimensions
only).
Russell and Whitehead were searching for deep underlying principles of mathematics and formulated a principle that certain key
mathematical concepts require a certain number of factors in order to be what they are. For example, relationship is essentially a
notion that requires threeness and order a notion that requires fourness. However, Bennett also linked this with his considerable
knowledge of esoteric subjects including ancient number systems and the field of symbolic geometry.
So Bennett's equivalent of the appreciative system is based on the following three observations:
●

●

●

that understanding (as distinct from knowing) occurs when there is correlation between an internal mental image in the
perceiver and a an external structure in the perceived
that significant structures have qualitative properties that are a function of the number of interconnected terms in the domain
of interest
that giving form and language to these fundamental constructs provides a discipline that aids intuition as logic aids analysis

Bennett's Systematics is a technique for understanding fundamental structures that shape our practical experience of the world. As
such it is perceptive and participative rather than informational and analytic. It is a discipline for the intuition rather than the
analytical mind. In approaching the explanation of the method below it will be helpful to bear in mind a key observation made by
Buckminster Fuller: "The artist frequently conceives a unique pattern in his imagination before the scientist finds it objectively in
nature."

The Structure of Systematics
Qualitative complexity can be understood by viewing the field of interest through a series of conceptual lenses based on the
qualitative significance of number. Number is much more deeply ingrained in our everyday understanding and the implicit
categories in everyday speech, such as:
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●
●
●
●
●

"We need to get the whole (big) picture" - (oneness)
"This situation is locked in a dilemma" - (twoness)
"This relationship has broken down" - (threeness)
"Some order needs introducing here" - (fourness)
"What potentialities are we looking at here?" - (fiveness)

For qualitative systems thinking we adopt the following working definitions of the nature of systems.
1.
2.
3.
4.
5.
6.

an n-term system is a coherent set of n independent mutually relevant terms [8]
the order of a system is determined by n which is an integer 1,2,3,4,5,6 and so on
each n-term system has a perceptible attribute that identifies it as a whole
in any given system each term has a unique character that is specific to that system and such that no two characters are alike
(independence) and within that system are complementary in role (mutual relevance)
connections are taken as primary and the elements as secondary thus emphasizing mutual relevance. First order
connectivities are determined by the expression ½ n(n-1)
7. each n-term system is also self standing and thus no n-term system is reducible to another
8. understanding emerges from recognising the instantiation of these attributes and characters in the situation of interest
9. n-term systems can theoretically extend to n = ∞ but cognitive limits make even getting as far as the 12-term system really
hard
The assumptions that lie behind this scheme are that
●
●
●
●
●

whole numbers, integers, have qualitative significance and meaning
these structures of meaning are inherent in both universe and man
these structures are recurrent and isomorphic at different levels
understanding is a state of coherence between "in mind" and "in world"
intuition can be trained to resonate understandings by means of number systems

Thus the schema of systematics provides a discipline for developing the intuitive capacity of the human appreciative system. Any
given judgement may be made in the context of one or more n-term systems.
Theoretically there are n perspectives of understanding where n is 1 to infinity.
No one system alone can exemplify the organised complexity of real structures. Different aspects of a real situation yield
understanding with different n-term systems. This fit between mind and situation we shall call attribute resonance.
Each n-term system attribute is mode of experiencing the world. The application studies of Bennett and his co-workers established
a "quantisation" of attributes as we move up the number systems. The following table gives a first indication. The term "coherence
attribute" is explained in the section "How systematics is applied".
Table 1 - A Brief Overview of the First Eight Systems
SYSTEM

NAME

Appreciative quality

Coherence Attribute

1-term

MONAD

Totality without distinction of parts

Universality

2-term

DYAD

Difference without degrees

Complementarity

3-term

TRIAD

Relatedness without relativity

Dynamism

4-term

TETRAD

Structured activity with relatedness and order

Field of action

5-term

PENTAD

Internal and external potentiality

Significance

6-term

HEXAD

Multiple event manifestation around an identity

Coalescence

7-term

HEPTAD

Integrity of levels and transformations

Emergent structure

8-term

OCTAD

Fulfillment of potential in realisation

Completedness

The structure of a range of n-term systems will now be described in more detail, using an exploration of sustainable democracy as
a topic. First some reflections about the topic itself.
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Complexity, Democracy and Sustainability
Twenty years ago, sustainable development, as formulated by the Bruntland Commission, was meant to be a framework for policy
and action that would resolve the dilemma of growth of economic prosperity and the need for human society to operate within the
restorative boundaries of the one planet earth. At the same time, there emerged a view that the just society was a democratic
society and that "rule of the people, by the people, for the people" was the direction that would deliver societal sustainability. Both
these have foundered on the shoals of complexity.
For example, David G. Victor [9] pointed out recently that:
"As these central tenets of sustainable development have spread into practice, something has gone horribly wrong.
The watchwords of nimbleness, resilience, and ingenuity have given way to a vast apparatus marked by bureaucracy,
specialization, and mandates. Rather than becoming suffused throughout the practice of human policy and economic
affairs-as Brundtland and her generation had implored-sustainable development has become its own special interest."
Also, Bernard Crick [10], reminds us that:
"Many meanings attach to the word democracy. If there is one true meaning then it is, indeed, as Plato might have
said, stored up in heaven; but unhappily has not been communicated to us. The word is what some philosophers have
called 'an essentially contested concept', one of those terms that we can never all agree to define in the same way
because the very definition carries a different social, moral or political agenda. But somehow, nowadays at least, we
cannot live without it."
So we are immersed in a grand social "mess" to which we must, of course add the earth system and our interaction with it as a
species. We seek justice and sustainability in a world where James Lovelock [11] reminds us:
"Even if we stopped immediately all further seizing of Gaia's land and water for food and fuel production and
stopped poisoning the air, it would take the Earth more than a thousand years to recover form the damage we have
already done, and it may be too late even for this drastic step to save us. To recover, even to lessen the consequences
of our past errors, will take an extra-ordinary degree of international effort and a carefully planned sequence for
replacing fossil carbon with safer energy sources."
Can the systems sciences contribute to error reduction in our policies and decisions? As a pragmatist practitioner having explored
the facilitation of management minds towards more holistic comprehension and decision making, I believe it can. But there is a
deep-seated cognitive barrier - the centuries of mental conditioning in the power of the analytical "divide and conquer" mind. One
of its most distorting properties is the belief that there are "absolute truths" that give "right" answers. However, we subscribe to the
view similar to that held by physicist David Bohm, then in a universe of qualitative infinity, there can be no final learning, just a
progressive journey to more comprehensive understanding.
Systematics is interesting in this regard in that it implies a continually expanding complexity from n=1 to n=∞. Whatever level of
systemic understanding we have mastered, there are always higher systems. Or put the other way round, the infinite reality can be
deconstructed from the concrete to the abstract to the point where our limited human minds can begin to engage in a
reconstructuive learning journey of reality exploration.
What follows describes the systematics structure and illustrates its application to the conference topic of sustainable democracy in
a complex ecology. It offers the prospect that the technique may stimulate more effective policy making and decision taking
processes.

How Systematics Is Applied
Systematics is an inquiry system based on a progression of systems from simple to more complex. The complexity is related to the
number of terms or components in the system. The principle is that the number of terms in a system determines its structure, its
qualities and its behaviour.
Each n-term system is taken in turn and its structure defined and explained. To describe a system we need to build a mental model
that incorporates:
1. the order of the system and its name
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2.
3.
4.
5.

the systemic coherence attribute for that system
the term designation - the kind of terms it incorporates
the term characters, of which there will be n
the quality of first order connectivity between the terms

The higher the order the system the more difficult it is to clarify features 4 and 5 as the complexity is increasing geometrically. For
example the 12-term system has ½(12x11)=66 first order connectivities. This means that some simplifications are necessary to
"get inside" higher order systems.
To help the mind stay tuned to the system of interest, colour coding is used in this article. Each colour, up to twelve, visually
distinguishes the characters within a system and helps the mind to register differentiation of the term characters within a system..
However, the systems are more subtly complex than that. For example, red will appear as a term in the dyad and will reappear in
the diagram of the triad. But the triad is a new order of system so that red in the context of threeness is not the same as red in the
context of twoness. So the order of the system is printed in the colour sphere of the term character to remind us that red in the 6term system has a different role from red in, say, the 2-term system.
As the systems become more complex, not all the 1st order connections are shown. This is to restrict the complexity to something
manageable for a short paper like this and also to make the symbols more memorable for the reader. In the case of the higher order
systems, the full nature of the connectivities have not been worked out and need further research.
Some of the key words or phrases are supplemented by other kinds of similar ideas that enrich the sense of quality that the system
is evoking. This also helps to bring out the isomorphism in different situations and topics.
The reader is invited to take each system in turn and build a mental image, like an abstract visualisation and then turn attention to
the topic in question and see how the various factors begin to group and articulate. Where cognitive dissonance is experienced
(from obscurity to plain disagreement) the reader is asked to apply the process rules of creative thinking and attempt, until the end
of the exercise, to
■
■
■
■
■

suspend premature judgement
entertain the possibilities
seek analogous or correlating ideas consistent with the system in mind
park anomalies until the higher systems have been reached - they may "mop them up"
reflect on the whole sequence as one super-exercise and whether it sheds light on the mess

As an appreciative inquiry system, the basic use of the method is to identify the "mess" or "wicked" problem to be investigated
and work through the sequence of systems form monad upwards, at each stage articulating a more detailed understanding. Often,
the movement to a higher n-term system also sheds light backwards onto previous systems and that enables further clarification.
This is essentially a method of progressive approximation.

The Monad
The monad is undifferentiated diversity and so contains the whole latent spectrum of possibilities. It does not have a sharp
boundary but is unified by a shared central character or "heart". It is also unfixed with no beginning and no end (symbolised by the
spiral). It is, of course , the only system in the series where the attribute and the term are identical.
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●
●
●

Coherence Attribute: universality
Term Designation: totality
Term Character: diversity in unity

The start of a process of understanding a mess is the experience of a confused immediacy combined with the anticipation that
somewhere or other there may be an organised structure. The cognitive act is "identifying the monad". This has similarities in
cybernetics of clarifying the "system in question". It is also the universe of discourse.

Illustration: The Monad of Sustainable Democracy
The qualities we are tuning into here are something that endures, has participation, is in harmony with the living environment, and
fulfils human aspiration but not in conflict with the cosmic processes of the planet. All the human race is there but not all the acts
of men are. Some acts are excluded form this monad because they lack the unity of participative endurance. In this universe of
discourse there is an ever expanding literature of all the systems factors that are or may be relevant to achieving sustainable
democracy, such that any one sub-field may be necessary but the while monad cannot be assembled as a list of parts.
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[

The Dyad
The dyad represents a fundamental and irreducible ambiguity in the nature of things. There is a tension between internal diversity
and external connectedness both of which are quasi-infinite. [12] Each side of duality is necessary for the other, much as the north
and south poles of a magnet.
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●
●
●
●

Coherence Attribute: complementarity
Term Designation: poles
Term Characters: continuity / discontinuity
Connectivity: force

Entering into the process further we find a dominant aspect (pole) that appears dominant only to find that this can flip so ground
becomes figure and figure becomes ground. This is symbolised in the Eastern symbol of yin and yang. It is also reflected in the
wave/particle duality [13] and in positive and negative charges. Fundamental dilemmas also arise from the dyad. [14]

Illustration: The Dyad of Sustainable Democracy
There are many candidates for dyads in sustainable democracy: freedom and responsibility; participation and representation;
human needs and Gaian needs; economic growth and viable human ecology; short term surviving and long term thriving. In the
context of complexity perhaps there is a more fundamental dyad in the connection between the two word indicating the monad. In
an ecology each species of plant and animal has a character and role that is tightly species determined. In a human society, with
creative individuals, discontinuities are frequently occurring that break relationships and break the web of life. Yet these are often
valued by people as works of art, of civilising influence and of expression of the human spirit. Some religions assert that nature is
there to serve man and man is responsible and intelligent enough to be a steward of nature. Some philosophers [15] assert that
such a view as the height of deluded hubris, where the values of non-human life are regarded as independent of their usefulness for
or impact on the human world.
So we will provisionally focus the dyad as
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The Triad of Sustainable Democracy
The dyad is inherent and cannot be "left behind". However, movement up the progression of systems leads us to the introduction
of a "third force" and changes the characters of the other two terms. In this system relationship beyond polarity can be explored.
We see dynamic possibilities.
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●
●
●
●

Coherence Attribute: dynamism
Term designation: impulses
Term Characters: affirmation (1); receptivity (2); reconciliation (3)
1st Order Connectivities: acts

In concrete situations the impulses interpenetrate and blend with each other. The dynamism can start at any point of the triangle
and so give rise to 2nd order connectivities.

Illustration: the Triad of Sustainable Democracy
The triad enables us to look at events that are taking place in the universe sustainable democracy. Humans are affirming their place
in nature. The quality of that affirmation impacts on nature which is receptive. If the affirmative quality is destructive, however,
then the feedback becomes a denying force rather than receptive force. The outcome is determined by the reconciling force which
has the peculiarity that it must embrace both aspects and therefore, to be viable, requires a collaborative understanding between
man and nature. This may sound odd to technological "homoeconomicus" but is well recognised by many indigenous societies
which are being rediscovered and listened to as one way of seeking a better dynamism between humanity and the earth. It is also
increasingly understood in a different way by scientists who begin to recognise the cybernetic systems that keep the earth in a
relatively stable state suitable for the richness of life. If we are in system "overshoot" as some people believe, then aspects of the
macro level dynamism is set for many years to come. So can a democratic society develop the power of reconciliation between its
own affairs and those of the planet and biosphere it co-exists with?
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The Tetrad
The triad is defined as relatedness without relativity. Relativity requires we move to the next system which enables order beyond
relationship. Bringing a new order involves activities that are organised into some sort of field of action.
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●
●
●
●

Coherence Attribute: activity field
Term designation: sources
Term Characters: goal (top); ground (bottom); instrument (left); direction (right)
1stOrder Connectivities: interplays (6)

The tetrad is structured activity with relatedness and order. There is a motivational tension between the goal at the top and the
ground at the bottom. There is a horizontal tension between the instrumental source on the left and the directional source on the
right. A simple way to think of this is the tetrad of sculpting. There is the image in the stone, there is the marble, there is the chisel
and hammer and there is directing skill of the sculptor. Without all four the sculpturing could not take place.

Illustration: The Tetrad of Sustainable Democracy
The field of activity of humans in the biosphere is determined by the goal or ideal that is pursued. For sustainability this needs to
be that of a thriving human civilisation that is benign towards and with in the Gaian system. We'll call this harmonious
development in which include human aspirations and culture as well as material and biological life. The ground is the earth/
biosphere but especially its ecological health in terms of its non-human components. The instrumental source and means for this
are a steady state socio-economic order that is guided by renewing strategies rather than a "slash and burn" economic model. The
directive source is the application of balanced policies which are democratically owned and supported by whatever form
democracy takes. This implies a society educated in sustainability replaces the current consumer society.
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The Pentad
The tetrad does not go far enough to discover meaning and significance. This requires that we begin to examine the system in
context. Though not quite the same as recursion in Stafford Beer's sense it is a structure that is exploring similar territory.
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●
●
●

●

Coherence Attribute: significance and potentiality
Term designation: limits
Term Characters:
❍ Intrinsic limit: self-nature
❍ Lower inner limit: base nature
❍ Upper inner limit: higher nature
❍ Lower outer limit: sustenance
❍ Upper outer limit: service
1st Order Connectivities: mutualities (10)

The pentad is the first system in which the unique character of the monad in question comes into view. The particular way in
which the pentad is drawn is deliberate and brings out also an implicit hierarchy. At the centre (the quintessence) is the self-nature
or individuality that reveals its meaning. There are inner limits to that significance which cover a range from basic existence to
possible higher meaning and purpose. Equally there are contextual our outer limits within which significance is meaningful. These
outer limits may relate both to scale and to value.

Illustration: The Pentad of Sustainable Democracy
A sustainable democracy is not based on globalisation in the form of the current global monetocracy, which cannot conceivably
have a system purpose to be both sustainable and a democracy. The root definition of the current economic system is to grow
money for the elite, with democracy and sustainability as a gloss of public relations. So the quintessence of a viable society must
be to achieve a Gaian Democracy. [16] This requires a higher aspiration on the part of peoples around the world to achieve a
diverse globality, something very different from globalisation based on the Washington consensus. [17] Globality is the
recognition that there are challenges, like anthropogenic climate change, that no community is isolated from. However, the base
nature of a Gaian democracy is that each locality requires its own fairly self-sufficient solution pattern to the sustainable problems
of food, air, water and energy. This sets the inner potentiality of the system. However, the outer potentiality is determined by the
planet itself which is the home and the sustenance for global democracies. This idea goes beyond "space ship earth" and

file:///C|/Documents%20and%20Settings/Administrator/M...uments/ISSS/PaperEdits/323-Hodgson/323-1012-6-LE.html (14 of 30)6/10/2006 10:33:47 AM

Qualitative Systems Thinking: A fresh look at J.G.Bennett's General Systematics

recognises the earth as a living system in which humanity participates. The upper outer limit is transrational, in that it is clouded
by the diversity of belief systems that occupy the human mind. But whatever the belief system, whether eliminative materialism of
the bio-robot school or the transcended belief in cosmic consciousness, the absence of any shared wonder and questioning of what
is going on and what it all means with no final answers is probably the best we can hope for as common higher purpose.
The 1st order connections begin to fill in the richness as shown in the diagram of the potentiality of a Gaian democracy.

The Hexad
We now reach the next stage of the progression which raises the question as to whether such a significance and potentially could
be realised. Could a Gaian democracy actually be created? What would have to come about? This moves us on to the hexad or 6term system.
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●
●
●

Coherence Attribute: coalescence (events, recurrence, self-realization, independent existence)
Term Designation: law
Term characters: order, expansion, identity, freedom, concentration, interaction

The passage from potential to actual requires an act of realization. This is more than actualisation as a series of happenings. The
event carries into manifestation the significance. The term characters are taken to be laws here, much as the laws of form
determine structure, the laws of coalescence determine events. The six characters are also related to and can be derived from the
basic triad by going into the sequencing of impulses. Using the conventions that (1) is affirming, (2) is receptive and (3) is
reconciling we get
●

●

●

●

●

●

1-2-3 expansion
❍ an affirmation connects to a receptivity and generates a reconciliation
2-1-3 concentration
❍ a denial calls forth an affirmation which generates a reconciliation
1-3-2 interaction
❍ an affirmation acts through a reconciliation to produce receptivity or denial
2-3-1 identity
❍ a denial acting through reconciliation asserts identity
3-1-2 order
❍ reconciliation acting through an affirmation asserts order in receptivity
3-2-1 freedom
❍ - reconciliation acting through receptivity releases new affirmation

Illustration: the Hexad of Sustainable Democracy
The primary learning from the hexad is that for the realization for a sustainable democracy there are six strategies, not one, that
need to come into play. They are based on the 2nd order connectivities of the triad as indicated above. Each of these strategies
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must conform to one of the six laws. There formal expression is shown in the diagram. But we need to unpick the meaning
intuitively.
Two of the terms, interaction and identity, hold the dynamic in its current position, whatever that maybe. When the reconciling
term is in the middle position then it means that the restabilisation balance is not changing and simply modulates the global
policies and determines the feedback form nature. To change the quality of the dynamic it is necessary to take two further types of
initiative. One is from the revision of policies themselves. If implemented, this can expand the scope of restabilisation actions. For
example adoption of the policy of contraction and convergence [18] would gradually shift the carbon load on the atmosphere.
Alternatively, the initiative might come from a deeper research into what is really going on. The work with ice cores on
atmospheric changes is an example that brings more weight to the need for restabilisation.

However, the strength of democracy is that, with education and deconditioning from misleading propaganda, multiple citizen
actions can begin to change the human-Gaian balance. Even the consumer mind set can vote with its feet around, say, additives in
processed food. Finally the law of freedom indicates that there could be a tipping point where mass movement effects change
sweeping the policies with them.

The Heptad
The seven term system is the first system that combines structure and process. This system reveals the qualitative process of
transformation. A symbol for this system is difficult because it is both a structure that can be represented geometrically but also a
process of realization that flows the structure. Hence the symbol below has an internal spiral echoing the spiral hint in the monad
symbol.
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●
●
●

Coherence Attribute: transformation
Term Designation: state
Term Characters (as both state and sequence)
❍ 1 initiation
❍ 2 involvement
❍ 3 separation
❍ 4 harmonisation
❍ 5 breakthrough
❍ 6 letting go
❍ 7 completion

Viewed as a process spiral, the seven terms represent a development which has been referred to as an octave, analogous to the
musical scale. Thus an initiation is sounded as doh and goes through quickening vibrations until it reaches completion as the doh
an octave higher. This also implies that transformation is not a smooth curve but a sequence of discontinuities. Transformation is
quantised, and each stage may "freeze" or even fall back. This unfolding progression is well exemplified in embryology.

Illustration: The Heptad of Sustainable Democracy
Let's explore the transformation changes need form where we are today to a sustainable democracy.
1 Initiation
Firstly there needs to be a growing and increasingly shared core vision and understanding of what a sustainable democracy
needs to be, For example a vision needs to embrace all the systems from the monad to the hexad. It needs to be a core
understanding that is real enough to be pretty independent of political colour, racial difference and global location. It
requires a deepening of the realisation of the common predicament of the common humanity.
2 Involvement
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Secondly, just having a vision is only a start. People from all walks of life and all parts of society need to start involving
themselves in earnest. It might be as simple as stated by the mayor of Curitiba, Brazil, to start with. "Use your car less and
sort your rubbish". It may also be grass roots movements for sustainable energy and citizen groups fighting back for civil
liberties against the propaganda machines that have hijacked democracy.
3 Separation
This might seem an odd stage but it basically means the parting of the ways. Beyond a certain point the vision cannot be
realised by compromise. Tough choices have to be made and even laws and sanctions passed and applied to shift the ground
of behaviour. A sufficient proportion of the half billion professional middle classes who implement the globalisation
programme (mainly as unwitting agents) will need to realise that the problem is not someone else's. This is dangerous
ground because the temptation is to enforce regulation undemocratically and substitute eco-fascism for sustainable
democracy.
4 Harmonisation
If the chasm of behaviour switch can be crossed then there is the basis for a new harmonisation of living arrangements and
the formation of a new socio-economic order that is consistent with principles such as the natural step and contraction and
convergence. The harmony must be emergent to sustain democracy and must have the requisite variety to allow freedom of
human aspiration within the sustainable limits. An ethics of interconnectedness will emerge where systems thinking is
embedded in the mores and memes of society.
5 Breakthrough
Curiously, the harmonisation in the previous stage is fragile and could easily disintegrate under pressure or contest. This
next stage revisits the vision with the learning that has been achieved and through this establishes a new reality. From this
new perspective, the way we live today will appear immature and primitive. We will be aghast at the scientific and moral
ignorance that dominate us through the industrial age of resource exploitation. Yet we will have reframed the technologies
to help us meet the criteria of sustainability and create not just sustainable but restorative businesses. [19] Whether our
energy comes from nuclear fusion or photosynthesis, we will have drastically reduced fossil energy dependence and have
established new intuitions empowered to curb the excesses of those elected to power before the damage is done rather than
afterwards.
6 Letting Go
This will be a challenge as the generation that led the transformation confronted by the fact that people in a democracy
choose and may not follow the transition orthodoxies. We see today efforts to "introduce democracy" to countries who take
the opportunity to choose and upset their sponsors by choosing something different what was hope for. This can be bad or
good. In a sustainable democracy it would be a learning society that stood on the shoulders of the older generation and went
further, beyond any current imaginings. The vehicle that got us there will need to be abandoned for a new approach when
we get there. We cannot anticipate very far the new knowledge and understanding.
7 Completion
This stage is not a deadline but rather an emergent property which, if successful, is barely noticed. Sustainable democracy
becomes a global culture of diversity in unity in a viable mutual relationship with Gaia. It becomes the new statusquo. New
challenges will now emerge and new octaves of transformation will be needed. The music goes on!
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Illustration: The Octad
With the Octad we now can place the preceding systems into a context. This is the conceptual equivalent of the ecosystem. The
symbol can be seen as two interlocking squares, blue and brown. The inter octagon sets the field in which the other n-term systems
inhabit.
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●
●

●

Coherence Attribute: self-sufficiency
Term Designation: Element
❍ 1-3-5-7 structural
❍ 2-4-6-8 functional
Term Characters:
❍ 1 Purple - intrinsic nature
❍ 2 Yellow -organisation modes
❍ 3 Orange -autonomous unit
❍ 4 Blue - critical functions
❍ 5 Brown - supportive platform
❍ 6 Green - necessary resources
❍ 7 Pale blue - integrative totality
❍ 8 Red - inherent values

The octad has 28 connectivities which if all drawn makes a symbol difficult to decipher. The symbol here highlights some of the
important connectivities. The diamond square 1-3-5-7 represents the structural elements in the system which provide the
framework. The flat square 2-4-6-8 represents the functional elements that generate action. Hence the octad is a symbol of the
integration of structure and function. The horizontal dimension (3-7) indicates a scale form the smallest unit that participates in the
system to the largest scale of completion. The vertical dimension (1-5) indicates the range form external existence to internal
meaning. The internal dotted octagon represents the arena, the region in which the total ecology functions.

Illustration: the Octad of Sustainable Democracy
The smallest unit of a sustainable democracy is the individual human being. Rather than simply "one person, one vote" this is "one
person, one conscience". Democracy requires educated and responsible individuals. At the opposite end of the scale is the totality
of the Earth System. This understanding is increasingly being referred to as Gaia. [20] The supportive platform for sustainable
democracy is the earth biosphere in relation to which humanity needs to reduce its impact or footprint.[21] However, human life
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needs essential life support systems of air, water, food, shelter and a tolerable version of standard of living. Also needed are shared
values of globality [22], as distinct from globalisation. The challenge is that this is to be achieved not by totalitarian coercion or by
eco-fascism but by participative democracy [23]. For this to work there need to be adequate civic participation processes, beyond
the voting systems of "elected dictatorships". It also require a holarchic [24] approach to governance systems in which authority
and responsibility are discharged at appropriate levels. All of this is a far cry from current organisation of human affairs. Indeed
Bennett observed as long ago that "We are passing through a transitional stage in human history, when it is necessary that there
should be a return to the active creation of values upon which all effective community of interests depends, and without which
there cannot be anything but conflict and disaster."[25] The outcome of realising the octad would be, in effect, a new planetary
civilisation, not homogeneous, but in the spirit of the original monad of unity in diversity.

Further Systems
It is beyond the scope of this paper to go into geometrically increasing complexity of the higher systems. Indeed this needs to be
the subject of considerable further research and thinking. However, for symbols are shown below with some brief indications of
where these appreciative might take us. The descriptions are tentative based on Bennett's own brief insights. [26] [27]

The Ennead - Coherence Attribute: harmonisation
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This
is a system which takes into account the hazard and uncertainty of complexity and exposes ways in which multiple
transformations of the Heptad (or octave) can be orchestrated to ensure that risk of deviation is overcome. The processes in time
run around the circumference and the insightful management comes form the inner connections.

The Decad - Coherence Attribute: integrative complementarity
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<
This system has the ability to represent several sets of processes compensating for one another's defects and sustain overall
harmony - integrative complementarity. The system can also be seen as two interlocking pentads and so indicates how deep
meanings may be couple in the decad as a more complex corm of complementarity.

The Undecad - Coherence Attribute: synergism
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The Duodecad - Coherence Attribute: Completion
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The
duodecad was deeply investigated by Bennett, especially in a representation as three tetrads that formed a 12 category hierarchy.
This was the basic scheme in the Dramatic universe. However, the system was also investigated in a different way in depth by
Stafford Beer in the form of the icosahedron and is used to structure the group process called Team Syntegrity. Beer, studies the
relationship between the nine term system and the icosahedron.[28]

The Whole Series
An interesting parallel with the whole series of systems is Buckminster Fuller's account of what he called the vector equilibrium
with his "jitterbug" geometry. This investigation around which shapes with flexible joints between struts, have inherent structural
integrity, It turn out that these are
■
■
■

the tetrahedron (4 apexes)
the octahedron (8 apexes)
the icosahedron (12 apexes)

Bennett recognised an analogous stratification of systems in that he saw systems 1-4 as how structures work; 4-8 as why they
work; and 9-12 as their harmonics.

Generating Insights from the Qualitative Systems
The analytical approach can measure well the number of logs floating down the river and the rate at which they proceed. However,
the structural approach is needed if we are to see how to free up a log jam. In our complex society more and more difficulties we
face are of the log jam variety and no amount of counting how many logs are stuck is going to unstuck them.
From a diagnostic perspective each of the n-term systems is a tool to form appreciative judgements as what is preventing our
current society from making much headway on the big issues that block us from achieving a sustainable democracy on planet earth.
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Here are some diagnostic observations which mainly take heuristic approach to identifying things we perhaps overlook too easily.
But first we need some further concepts and principles of interpretation.
We now distinguish between strong and weak systems. Having visualised the complete systems, the diagnostic and action value
comes from studying systemic weakness and failures. These are divided into those which are overall systemic confusion and those
which are system specific.
Overall systemic confusions include
■
■
■

inability to identify and differentiate any of the appreciative systems
being stuck in one systemic perspective, for example seeing everything as polarities or dyads
seeking complex understanding before having even got clear what the universe of interest, or monad, is

Specific systemic confusions include
■
■
■

weak coherence - the attribute is unclear in the situation (e.g. lack of triadic dynamism)
negative coherence - the system is showing the inverse attribute (e.g. triviality instead of pentadic significance)
term character weakness - the role is not being played in balance in the system (e.g. poor grounding in a tetradic order)

Challenges in Developing a Sustainable Democracy
1 Monad
The weakness here is that there is extremely limited recognition in people and their leaders that this is both necessary and
desirable. Or where it is considered, the definition is too narrow, factional or specialised and therefore cannot embrace the true
complexity and diversity of the real situation.

2 Dyad
There is a breakdown of complementarity between human aspirations (mostly without regard to the environment) and the earth
system equilibrium conditions which are manifesting backlash. The antagonism between economy and ecology is a false
dichotomy since both are derived form the Greek for "home".

3 Triad
There is a negative dynamism prevailing at the moment which is the compulsion to growth. This is driven by the global
monetocracy system and exacerbated by the negative component of the elite. So balanced policies are not implemented and are not
electable. The receptive force of the ecosystems is being destroyed by overshoot of their resilience. This leading to what James
Lovelock calls "The Revenge of Gaia". As a result the reconciling actions of healing the planet are weak and largely ineffectual.
However, there is also the positive news of positive community dynamism as reflected in the growing movement of ecovillages
across the world.

4 Tetrad
Goals, such as the Natural Step and Contraction and Convergence, are in the direction of providing harmonious goals. However,
they are not yet adopted as directive policies. Renewing strategies are being considered in such fields as industrial ecology but are
nowhere near the mainstream of policy implementation. Ecological health is declining rapidly but at least it is being measured
more and more comprehensively and feedback is beginning to get back into the human mental and emotional system. Gnerally the
state of knowledge on the operational axis is that we already have many strategic components of sustainability. But on the
motivational axis we lack the drive and commitment to put what we know into use.

5 Pentad
As Mary Midgley points out, the prevailing philosophies of eliminative material or pseudo-religious man supremacy leave us in a
heedless situation as regards the significance of what a Gaian democracy is needed so both we an nature can have a future. More
emphasis is being put on renewable resources but often without regard to the wider system of nature. Globalisation aims to create
man in the image of the Washington consensus rather than accommodate a wide variety creative expression and social values for
well being. The society is far from utilising resources in equilibrium, fossil fuel being the most blatant and ecosystem services the
most critical.

6 Hexad
We are clearly a long way from a sustainable democracy coalescing into a significant global event. However, there are specific
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communities that exemplify more of the necessary characteristics. Many of these are triggered as a reaction to the failure of the
society in general to be democratic or sustainable. False democracy and superficial sustainability prevail. The 6-term system
challenges us to create ways of orchestrating a six pronged effort to create a tipping point where the power of mutually reinforcing
feedback loops across different fields take over.

7 Heptad
There are seven areas of contribution that the systems sciences can make to the transformation to a sustainable democracy.
1. Portray a powerful vision of how sustainability and democracy form a unified system that need to be in balance and remove
the false dichotomy between economy and ecology
2. encourage the systems science community to make even more efforts to infiltrate systems thinking into policy making,
citizen education (getting away from the single issue obsessions) and education.
3. Fostering more intensely what Buckminster Fuller called the design revolution that can get beyond politics and business and
put them on a new platform
4. Interact increasingly cross-culturally to find the common holistic mind sets between East and West and beyond the divisive
fundamentalisms whether they be from religion, science, politics or commerce.
5. harvesting and sharing the excellent work that has already been done but which so easily remains on the margins due to the
pushback of those very fundamentalisms that systems thinking undermines.
6. recognise that some people and communities are practising more systemic and sustainable ways of life and social
organisation (eg the Mondragon Community in Spain) and yet are not interpreted from the stand point of the systems
sconce. Help them establish the science in their practice as living laboratories.
7. Follow the lead of people like Jay Baldwin who lived his experiments in alternative living arrangements and adopt a
number of feasible personal practices that are consistent with the vision of sustainable democracy. Help create a "viral"
infection using small world [29] understanding.

8 Octad
Research the components and interconnectedness of a possible pattern of a new civilisation based on the full spectrum of systemic
understanding of sustainable democracy. Seek the patterned integrity that may well be a design of nature awaiting an evolutionary
step, providing we deicide to become conscious of it beyond the historical mindsets that have landed us with the mess we're in.

Conversations in Systems
The above systems are not some set of "right answers". They are a mental tool for probing understanding, discovering new
insights and providing hypotheses for testing new actions. They are a constructed appreciative systems for improving our capacity
for balanced judgement. As such, they are conversation frameworks very helpful for underpinning interdisciplinary collaboration.
[30]
Such conversations help us form new hypotheses which are at the qualitative end of scientific method. Development of the
intuitive side of science, including systems science, requires participation. As Brian Goodwin puts it:
"This implies that we cultivate not just our analytical intellects in understanding the intelligible aspects of nature, but
also our intuitions as the vehicles of understanding and participating in the emergent creativity of natural processes,
which includes our own creativity. Cultivating the intuition means deliberately practicing methods of investigation
that pay attention to the feelings and images that arise in the course of systematic encounters with natural processes,
as well as detailed examination of quantifiable characteristics, leading to an experience of wholes and their
qualities." [31]
Systematics offers us a philosophically robust procedure for inquiry into complex messy situations. It cultivates our appreciative
system as a skill of purpose and participation. It probes the qualitative isomorphism in situations that are traditionally fragmented
by disciplines. It works on any level of recursion and is true to the notion of whole system.

Notes
[1] J.G.Bennett "General Systematics" (1996) - a study paper of The Primer Group A Special Integration Group (SIG) of the
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International Society for the Systems Sciences (ISSS) viewed April 24th 2006 http://www.newciv.org/ISSS_Primer/asem13jb.html
[2] This must be distinguished from the way this expression is used in biological classification. The word "general" refers to the
principle of isomorphism. The word "systematics" refers both to the systemic nature of reality and also to the progression of
categories
[3] Vickers, Geoffrey (1965) "The Art of Judgement", Harper and Row, London
●

"Appreciation manifests itself in the exercise through time of mutually related judgements of reality and value. …Such
judgements disclose what can best be described as a set of readinesses to distinguish some aspects of the situation rather
than others and to classify and value these in this way rather than in that. I will describe those readinesses as an appreciative
system." p 67

[4] Churchman, C.West (1982) "Thought and Wisdom", Intersystems, Seaside, Calif.
[5] Fuller, Buckminster, (1982) "Synergetics - Explorations in the Geometry of Thinking" Collier Macmillan, London, p13
[6]Fuller, Buckminster, (1982), "Synergetics - Explorations in the Geometry of Thinking" Collier Macmillan, London, "Principle
of Prime Number Inherency and Constant Relative abundance of Topology of Symmetrical Structural Systems" p38
[7] Whitehead, Alfred North and Russell, Bertrand, (1910) "Principia Mathematica" visited 24th April 2006 http://www.hti.umich.
edu/cgi/t/text/text-idx?c=umhistmath;idno=AAT3201.0001.001
[8] Koestler, Arthur, (1967), "The Ghost in the Machine", Hutchinson, London
●

The idea of independent mutual relevant terms has much in common with Koestler's view of the holon and holarchy. "The
term holon has been introduced to refer to these intermediary entities which, relative to their subordinates in the hierarchy,
function as self-contained wholes; relative to their subordinates as dependent parts. This dichotomy of 'wholeness' and
'partness', of autonomy and dependence, is inherent in the concept of hierarchic order, and is called here the 'Janus
principle'. Its dynamic expression is the polarity of the Self-assertiveness and Integrative Tendencies." p58

[9] Victor, David G., (2005) "Ending Sustainable Development" Stanford University viewed 24th April 2006, http://gcep.stanford.
edu/pdfs/uQx8GXJG882-3q6NMuyQOw/victor_text_symp05.pdf
[10] Crick, Bernard (2002) "Democracy" Oxford University press, Oxford
[11] Lovelock, James, (2006) "The Revenge of Gaia" Allen Lane, London p6
[12] Fuller, Buckminster, (1982) "Synergetics - Explorations in the Geometry of Thinking" Collier Macmillan, London,
●

"A system is the first subdivision of Universe into a conceivable entity separating all that is nonsimultaneously and
geometrically outside the system, ergo irrelevant, from all that is nonsimultaneously and geometrically inside and relevant
to to the system; it is the remainder of Universe that conceptually constitutes the system's set of conceptually tuneable and
geometrical interrelatability of events." p95

[13] Bohm, David J, (1963) "Basic Dyads in Contemporary Physics" Systematics Vol 1 No 3, visited 24 April 2006 http://www.
toutley.demon.co.uk/BohmDyad.htm
[14] Hampden-Turner, Charles, (1990) "Charting the Corporate Mind - from Dilemma to Strategy" Blackwell, Oxford
[15] Naess, Arne (1995) "What is Deep Ecology?" in "Deep Ecology for the 21st Century" Ed. Sessions, George, Shambhala,
Boston and London.
[16] Madron, Roy and Jopling, John, (2003) "Gaian Democracies - Redefining Globalisation and People Power", Schumacher
Briefings, Bristol
[17] Stiglitz, Joseph (2002) "Globalisation and its Discontents" Penguin, London
[18] Meyer, Aubrey, 2000, "Contraction and Convergence - The Global Solution to Climate Change" Schumacher Briefing, Bristol
[19] Anderson, Ray, (1999) "Mid-course Correction - Towards a Sustainable Enterprise - The Interface Model", Chelsea Green
Publishing, USA
[20] Midgley, Mary, (2001) "Gaia : The Next Big Idea" Demos, London
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●

"The idea of Gaia - of life on earth as a self-sustaining natural system- is a powerful tool that could generate solutions of
many of our current problems. It does not just lead to new applications of science and technology. It can also counteract the
corrosive forms of social atomism and individualism that infuse much scientific thought. Its approach, once fully grasped,
makes a profound difference, not just to how we see the earth but how we understand life and ourselves."

[21]Monde Diplomatique (2006) "Planet in Peril - An Atlas of Current threats to People and Environment" Quoting the
Millennium Ecosystem Assessment - "Over the last 50 years mankind has used and transformed more than in any equivalent
period in history. We have irreversibly damaged more than half of the planet's ecosystems." UNEP/GRID-Arendal, Norway
[22] I am indebted to Professor Martin Albrow of the International Futures Forum for discussions on this distinction.
[23] Walker, Perry (2002), "We, The People - Developing a New Democracy", New Economics Foundation, London
[24] Koestler, Arthur, (1967), "The Ghost in the Machine", Hutchinson, London
●

"…we may say that the organism in its structural and functional aspects is a hierarchy of self-regulating holons which
function (a) as autonomous wholes in supra-ordination to their parts, (b) as dependent parts in sub-ordination to controls on
higher levels, (c) in co-ordination with their local environment. Such a hierarchy of holons should rightly be called a
holarchy …."

[25] Bennett, J.G., (1954 ) "Crisis in Human Affairs" Hodder and Stoughton, London
[26] Bennett, J.G. (1966) "The Dramatic Universe Volume 3", Hodder and Stoughton, London, Chapter 37
[27] Bennett, J.G., Blake, A.G.E. (1966), "Systematics - A New technique of Thinking" , visited 24th April 2006, http://www.
toutley.uklinux.net/systematicsbooklet.htm
[28] Beer, Stafford, (1994), "Beyond Dispute -The invention of Team Syntegrity" Wiley, New York, Chapter 12
[29] Buchanan, Mark, (2002) "Small Worlds - Uncovering nature's hidden networks", Weidenfeld and Nicolson, London
[30] See emerging developments at http://www.systematics.org visited 2 May 2006
[31] Goodwin, Brian, (1994) "How the Leopard Changed Its Spots", Weidenfeld and Nicolson, London

file:///C|/Documents%20and%20Settings/Administrator/M...uments/ISSS/PaperEdits/323-Hodgson/323-1012-6-LE.html (30 of 30)6/10/2006 10:33:47 AM

Watershed Restoration Groups and Democratic Forest Trusts as Evolutionary
Learning Communities
Gus diZerega
Dept. of Government, St. Lawrence University, Canton, NY 13617

I begin this paper by describing a problem. Some societies adapt successfully to
their environment, and some do not. History is filled with chilling failures as well as
happy successes (Diamond, 2005). If we look at the success stories they exhibit coevolution. The human world influences the other-than-human world, and vice versa, but
in both cases in ways enriching both. It can be done and has been done, and our society’s
future depends on whether it will be done, for it currently is not.
Ecology teaches us about keystone species, species whose presence transform the
environment out of proportion to their numbers. Ecologists Daniel Botkin and Edward
Keller write of keystone species that “The balance of the entire system is keyed to the
activities of this species; its removal or the alteration of its role within the ecosystem
would change the basic nature of the community” (Botkin and Keller, 2000, p.106).

In

terms of network theory, keystone species are key hubs linking the entire network
together (Barabási, 2003, p. 116). Wolves re-establishment in Yellowstone impacted not
only prey species, they also facilitated the return of willows, cottonwoods, and aspen to
stream sides, stabilized erosion, and encouraged re-establishment of beaver colonies,
changing the hydrological environment in ways that enriched the area’s biological
diversity. Wolves are keystone species. So are sea otters, prairies dogs, salmon, and
mycorrhizal fungi. Human beings may be the keystone species for the entire planet, but
if this is to be a blessing rather than a curse, we need to learn how to live here all over
again.
The Laszlo’s evolutionary learning community model offers important insights as
to how this goal may be achieved. A part of the model’s value is that for it to manifest
people do not need to read the Laszlo’s work. ELCs can and do arise independently. This
paper will explore how watershed restoration groups along the North Pacific coast closely
resemble the Laszlo’s model, and then explore how this kind of human community can be

facilitated in another area where institutional barriers currently prohibit their existence:
our national forests.
A Pre-Modern Success Story
If we examine the history of how human societies have interacted with sensitive
environments, we find cases of both success and failure, with a disturbing number of
failures. From famous cases such as Easter Island, the Anasazi, and Viking communities
in Greenland, to cases of collapse where environmental degradation played a significant
supporting role, as in Western Classical civilization. For all our creativity and ability to
learn, human beings have not done a particularly impressive job developing long term
cultures able to live at peace with their surroundings. Even success stories such as Egypt
are due apparently at least as much to good luck as to wisdom, for unlike the Tigris and
Euphrates, the Nile washed away salts and renewed the soil’s fertility in its annual floods.
The Anasazi of Chaco Canyon lived there for 600 years before disappearing,
longer than Europeans have lived in North America. Greenland’s Viking culture lasted
400 years. Ecological long runs are quite different from what most people think of as a
long time. Jared Diamond writes that, excepting only the Pueblos, North American
Southwestern agricultural Indian cultures “all were ultimately [abandoned] due to the
same fundamental challenge: people living in fragile and difficult environments, adopting
solutions that were brilliantly successful and understandable ‘in the short run,’ but that
failed or created fatal problems in the long run. . .” (Diamond, 2005, p. 155, Krech, 1999)
But there are successes as well. Learning to exist sustainably with the natural
world is not entirely a matter of luck. Apparently for thousands of years, along the north
Pacific coast Native Americans lived sustainably with salmon, even though they had both
the technologies and motives to take enough that they could have destroyed much of the
resource. Dried salmon were prized trade goods and weirs were very effective at
catching lots of fish. Judging from discoveries of ancient nets they had also fished for
thousands of years; at least three to five thousand in Washington and British Columbia
(Montgomery, 2003, p. 41). Further, natural salmon populations fluctuate dramatically,
in large part due to ocean conditions, rendering them vulnerable to extinction during
natural population dips if fishing methods were not sensitive to these changes. Yet when

Europeans arrived the runs were enormous, as were the harvests of fish for consumption
and trade.
For these native peoples salmon taking was enmeshed in a cultural, moral and
ritual frame workable to preserve abundant runs not simply for a few decades, but for
thousands of years. This institutional framework enabled them to accumulate
intergenerational knowledge about salmon, allowing them to respond appropriately to
conditions new to many, perhaps all, of the community’s current inhabitants. Native
Americans deliberately “took less than half the available fish. In contrast, modern EuroAmerican salmon managers harvested as much as 90 percent of the run” (Montgomery, p.
43)

Their oral traditions frequently told of disasters brought about by greedy,

disrespectful, and thoughtless behavior towards the fish (Montgomery, pp. 43-7; Taylor,
1999, pp. 13-38; Lichatowich, 1999, pp.28-41). Their practice and warnings alike were
successful where American science and ingenuity has so far proven a failure.
The case of salmon and Northwestern tribes was not unique. Many, though by no
means all, Indian tribes managed to live in a sustainable relationship with their
environment for thousands of years. If, as some argue, the demise of Pleistocene
megafauna was largely human caused, its implications for our learning to live
harmoniously with nature may actually be more positive than negative. If so, this
extermination was obviously brought to a halt lasting for 10,000 years7(Vecsey, 1980, 137; Martin, 1980, pp. 38-45) .
Enter Modernity
There are many explanations competing to account for modernity’s rise. I want to
focus on one: that modernity is characterized by a radical increase in the breadth and
depth by which equals who are relative strangers, can cooperate. The modern world’s
defining emergent institutions of the market, science, liberal democracy, and civil society
all share this common characteristic. Each can be described as a more or less narrowly
circumscribed realm within which people enter as legal equals to pursue self-selected
projects within a common context of procedural rules. These rules generate positive and
negative feedback, facilitating others in pursuit of their own ends. Modernity vastly
increases the impact of social emergent processes

By “social emergent processes” I refer to complex patterned systems arising
independently of their participants’ intentions. On balance, these patterns enable people
acting within them to pursue independently chosen goals within a context maximizing
their likelihood of success. This characteristic distinguishes emergent orders from
chaotic systems that are also unplanned, but where any patterns that exist are so hard to
discern they offer actors no reliable guidance in pursuing their goals.
Modernity’s benefits are well known, and so, increasingly, are some of its short
comings. One in particular underlies the central tension between the modern social world
and nature. The distinction between social and natural emergent orders rests on how
dominant modes of adaptation and change takes place within each. In non-human nature
adaptive change is overwhelmingly biologically determined rather than culturally rooted.
To be sure, cultural elements exist in some animal groups (Bonner, 1980; Goodall, 1971).
Nevertheless, in the other-than-human world, most adaptation is through genetic change.
Unviable (or simply unlucky) organisms die, and do not leave descendents. Their genes
are removed from the species.
While biological adaptation takes place in the human world, so far its impact is
largely overcome through social adaptation taking place through changing customs,
institutions, and ideas. Unviable customs, institutions, and the ideas making them
possible die instead of people. I am not arguing that good ideas always win out, or that if
an idea wins out it is always good. Many factors other than an argument’s value enter
into their survival. But when free discussion and evaluation are allowed, to that degree
the advantage lies with ideas that can survive rational criticism. Rejected ideas leave no
descendents, while individuals adapt, learn, and continue reproducing. In both biology
and society adaptation occurs, but through different media.
Because those holding unviable or simply less desirable habits and ideas can
abandon or modify them in favor of new ones, great change and adaptation can occur
within a single human generation.

Many people born around 1900, when most

transportation was by horse, watched the first human steps taken on the moon in 1969.
This ability to learn means that the pace of change and adaptation in human society can
far outstrip biological adaptation except for the most fecund, adaptable, and rapidly
reproducing organisms, such as bacteria, and rapidly reproducing plants and animals.

Market orders exemplify this difference between society and nature to a
particularly strong degree. Markets adapt based on feedback generated by shifting
preferences of individuals acting largely independently of one another. Other social
emergent orders also adapt through feedback generated by changing minds. Science
depends upon widespread acceptance of new theories and explanations in order to change
(Polanyi, 1969; Ziman, 1978, 1968).

Liberal democracy also depends on people

accepting new proposals or reaffirming old ones (diZerega, 2000;Kingdon, 1995).
Science, democracy, and the market all change far more quickly than most multi-celled
organisms.
This distinction clarifies the core challenge to harmonizing modernity with
nature. Adaptation by learning unleashes power in the short run that threatens to
undermine the long term viability of the natural systems upon which, in the long run, that
same human society depends. Geared to different communicative systems, one genetic,
the other conceptual, natural and social emergent processes interact but not necessarily in
ways promoting a synergistic relationship between the two.
With respect to nature, most Americans care about the environment and want
natural areas protected from despoliation. A 1999 survey for the EPA and the President’s
Council on Sustainable Development found between 60 and 70 percent of Americans
agreeing with strongly pro-environmental values and beliefs. Over 80 percent believed
that we should treat our environment with an eye on the well being of the seventh
generation (Ray and Anderson, 2000. pp.139-67). Our institutions do not come close to
reflecting our beliefs.
The reason is relatively straightforward. Despite their support for environmental
issues, most Americans also consistently indicate they consider other political issues are
more important than environmental concerns. Americans’ relative neglect of
environmental issues enables politicians unsympathetic to environmental issues to wage
and win campaigns on other grounds, opening environmental policy to manipulation by
the private interests who finance their campaigns and the bureaucracies charged with
implementing the law.
In the modern world social institutions developed with relatively little attention
paid to facilitating sustainable action within an ecosystem. To address these issues we

rely instead on moral exhortations, such as “think globally act locally,” or on institutions
that developed in response to very different problems. Neither markets nor democratic
politics arose to promote or preserve sustainable relationships with nature. The feedback
enabling them to coordinate more information than individuals could ever deliberately
order is disconnected from the feedback supporting ecosystems. In terms of harmonizing
society and nature, as the old Maine saying goes, “You can’t get there from here.” Now
that the human impact on nature is vast and growing rapidly vaster, we need to develop
institutions able to facilitate wise care for natural processes while still enabling us to
make use of them for our economic, physical, psychological, and spiritual well-being.
Civil society is the alternative context, and evolutionary learning communities describe
the form harmonizing institutions should take.
Civil Society
In the sense used in this analysis, civil society refers to networks of voluntary
cooperation across a richer set of values than can be encompassed within the standardized
society-wide feedback signals generating the market order, liberal democracy, or science.
Like democracy and the market, civil society is an emergent order. However, its
feedback processes are more complex than either the electoral or price system, and are
able to incorporate a much richer and deeper set of values into decision making, learning
and adaptation (On economics see: Boettke, 1998; Caldwell,2004; Horwitz, 1999; on
democracy: Crick, 1964; Kingdon, 1995; diZerega, 2000).As such, civil society is the
most institutionally compatible modern context within which evolutionary learning
communities can be established.
Market and democratic emergent orders arising from people following largely
explicit procedural rules generating relatively easily interpreted feedback signaling how
others can act more successfully within their contexts. Standardized feedback facilitates
cooperation by reducing the depth of agreement people need to work together. They are
accordingly ethically shallow, a purely descriptive term. Due to the simplicity of their
feedback signals, most social emergent orders are relatively impersonal.

This

impersonality and therefore distancing of their feedback signals from the complexity of

human motivations enables us to develop abstract theories about them. Thin values lead
to thick theories.
In civil society values are thick and theories are thin. Here market and political
information combines with scientific, cultural and psychological feedback to generate the
complex field of social information people use when pursuing their various projects.
These different feedback signals are weighed differently by those immersed within their
fields. Unlike prices or votes, no general standard exists to coordinate individual actions
within a complex culture. Civil society is therefore more difficult to describe abstractly,
but this difficulty arises from its being better able to respond to the full breadth and depth
of human motivation than can more simplified coordination processes.
Civil society is the most complex social communication field whereby people can
discover information to assist them in accomplishing their plans. If money serves to
enable price information to be transmitted within the market, social capital enables
cooperation to be more easily entered into within civil society, particularly what Robert
Putnam terms “horizontal” or “bridging” social capital (Putnam,2000, pp. 22-4; 1993, pp.
173-6). While not nearly as effective at maximizing the relatively narrow set of values
characterizing action in the market order or democracy, feedback complexity enables a
greater variety of values to be effectively pursued.

Charles Taylor recently described

how even fashion contributes to this field, for in fashion (Charles Taylor, 2002, p. 85).
we sustain a language together of signs and meanings, which is constantly
changing but which at any moment is the background needed to give our
gestures the sense they have. If my hat can express my particular kind of
cocky yet understated self-display, this is because how the common language
of style has evolved between us up to this point. My gesture can change it,
and then your responding stylistic move will take its meaning from the new
contour the language takes on.
To fashion we can add the many other forms custom takes: body language,
symbols, the cultural meaning of historically or generationally weighted words, societyspecific habits, and even music (Desai). Often tacit and taken for granted, being noticed
more when they are not followed than when they are, these complexes of meaning

facilitate cooperation among strangers by immersing them within a common context of
orientation and expectation that is itself sustained and modified by the networks of
cooperation it makes possible.
How important these customs are can be demonstrated by attending to the
different experiences we have when in our home culture compared to living within a
quite different one. Even when they follow the same abstract procedural rules with
respect to science, the market, or democracy, the concrete form their cultural rules take
differs, sometimes dramatically. I think this freedom from domination by standardized
feedback tuned to purely abstract values is why James C. Scott exempts civil society from
the “high modernism” that characterizes science, governmental programs, and the market
order (Scott, 1998).
Cultures possessing strong civil societies develop customs and rules facilitating
varied and complex cooperation among strangers. They are high in social capital, the
capacity for relative strangers to cooperate easily. High social capital is reflected in high
levels of trust, and high levels of trust facilitate a complex civil order (Putnam, 1993).
These characteristics provide the prerequisites for developing communities able to exist
sustainably in both the social and natural worlds.
Evolutionary Learning Communities as Institutions of Care
As our brief examination of how Native American communities learned to live in
salmon ecosystems indicated, sustainability requires a culture able to learn as new
information becomes available, and incorporate it into the knowledge framework
residents rely on when confronting what for them may be new situations. As ecosystems
are never constant, being characterized by both systemically generated cyclical changes
and new developments arising from outside whatever system boundary is considered
relevant, communities need to be adaptive. Evolution is the process of adapting better to
existing situations or to new ones. In the case of human societies, evolution takes place
at several levels. First, it occurs as internal social adaptation, such as developing
technologies and customs structuring people’s interactions. Second, evolution occurs in
their relationship with the wider natural world and with other societies. Finally, and more
controversially, evolution may occur in consciousness. We can easily see that some once

hallowed institutions have been transcended, and no decent people regret their demise,
such as legal slavery. In addition. the civilized world now argues that political power
must be subordinated to human rights, and is legitimated only by its capacity to serve a
community of equals. Whether consciousness evolution can be carried further on more
than an individual basis, and whether even individually it is better conceived as
consciousness development rather than evolution, are questions this discussion will touch
on.
As communities, these groups need a shared identity, a “we” about whom
members care. Sustainability apparently requires this “we” to include the other-thanhuman as well as human world. Evolutionary Learning Communities (ELCs) minimally
combine a capacity to adapt and evolve with a self-aware ability to learn within a
community of caring members.
If they are to enable the human world to coexist harmoniously with that of nature,
ELCs are better rooted in the complex networks making up civil society than in the much
more ethically shallow systems of the market and traditional institutions of democratic
governance. Such communities must bridge the social world and that of nature, existing
within different kinds of emergent orders geared to different principles of feedback, and
harmonizing these relationships within a context that is both dynamic and adaptive.
ELCs such as these must use information arising from the social emergent orders
of the market, science, and democracy and the local knowledge characteristic of
particular natural systems and human communities, while situating them within a deeper,
more inclusive ethical framework. This result can only happen when people are able to
bring the full richness and subtlety of human ethical action effectively to bear in realizing
their goals. Those involved do not have to all care in the same way, but they all have to
care, and their care must matter. Deep human rather than shallow systemic values need
to predominate.
Two additional and somewhat conflicting requirements confront us in developing
sustainable institutions open to deep human values of care for nature and serving to
channel the thinner values promoted in the market and democracy so they do not
undermine the natural world. On the one hand, they need to exist on a scale where local
knowledge, concern, and responsibility become empowering forces in harmonizing the

human with the natural world. Scott describes the superiority of Squanto’s teaching the
Pilgrims to plant when oak leaves are “the size of a squirrel’s ear” rather than by any
more abstract principle for determining proper agricultural cycles. Much more, and more
flexible, information is contained in such teachings than could have been made available
through more standardized abstract kinds of direction such as the Farmer’s Almanac
(Scott, 1998, pp. 311-13).

Local knowledge is [practical, both theoretical, and

experientially rather than conceptually based (Abram, 1996, p. 124; Heron and Rason,
1997); Scott, 1998).
Local knowledge is more than an awareness of the unique qualities and rhythms
of particular natural places, though that is a crucial a part of it. Local knowledge also
includes knowing the unique characteristics of the concrete human communities in those
places, the social networks and personalities that vary from place to place and time to
time (Scott, 1998; Blomquist, 1992; Ostrrom, 1992, 1990; Tang, 1992). In both its
ecological and social contexts this local knowledge is irreducibly concrete. Evolutionary
learning communities focusing on sustainability must depend on and empower the use of
local knowledge.
On the other hand, these institutions also need to operate on scales suitable for
preserving the natural processes requiring protection. Some ecosystems are quite small,
and local knowledge, appropriately institutionalized, may be all we need to preserve
them. Some are large, such as the Sacramento River watershed. Others are truly vast,
such as the Mississippi, Colorado, or Columbia watersheds or the Great Basin, not to
mention the oceans themselves. One requirement turns our gaze to the local and the
small; the other to the almost inconceivably large. Somehow we must attend to both, and
in all likelihood the institutions able to deal with them will be almost as intricate and
complex as these systems themselves.
These contrasting requirements suggest no single strategy will suffice to
harmonize human societies with the world that sustains them. A wide variety of
institutions of care will be needed, and the most public policy can wisely do is to
facilitate their emergence. This paper does not argue that ELCs immersed within civil
society can fully replace either democracy or the market. Nor does it argue that all ELCs
should resemble watershed restoration groups or democratic forest trusts. Rather, it

argues that ELCs are a vital element in developing any sustainable relationship with
nature because they can bridge both society and nature while remaining sensitive to the
fully complexity of relevant human values. This capacity enables them to act effectively
in harmonizing tensions that neither traditional politics nor the market can resolve
effectively.
The crucial role of local knowledge means ELCs cannot be constructed by
assembly line or from an ideological blueprint.

They must be discovered as

opportunities, often by people no one would have anticipated as playing that role, and
then painstakingly shaped and tailored to the specific needs of a particular time and place.
Still, we can make some broad observations.
The first observation is critical. In the absence of effective institutions of care,
laws and principles established to protect ecological sustainability have proven
inadequate to the task. Laws have been repeatedly tried and repeatedly failed. Without
communities of people who are personally committed to protecting natural systems, and
possessing the institutional resources to challenge corporate greed, bureaucratic inertia,
corruption, myopic self-interest, and shortsighted localism, efforts will fail as they have
in the past.
Second, the task’s complexity requires these institutions to be associated through
networks rather than organizational hierarchies. Only in this way can a wide variety of
institutions seeking to harmonize human society with nature be able effectively to bring
pressure on economic and political organizations without themselves falling victim to the
organizational pathologies of rigidity and redefinition of their goals to serve themselves.
These institutional networks must themselves constitute a kind of social ecology knitting
together humanity and nature within an invigorated civil society.
I want now to explore briefly two examples of how these principles can be
applied to policy change and improvement. The first set of examples will be that of
community based watershed restoration groups. The second will be an argument for
applying the same principles in the very different context of our public lands. In both
instances, locally based evolutionary learning communities will be seen as essential
elements in any sustainable relationship between the modern and natural worlds.

Watershed Restoration Groups
Along the North Pacific coast once abundant salmon runs have withered, the
victim of habitat degradation and overexploitation, although these days habitat
degradation is probably the main problem. Laws have been on the books of states such as
Washington and Oregon, as well as in Canada, that if enforced would have prevented the
crisis. But those laws were not, and even today often are not, enforced. This problem is
not only an American one, for it also occurs in Canada and Europe (Hume, et. al., 2004;
Montgomery, 2003; Lichatowich, 1999). Were it not for the efforts of local communities
within whose lands salmon runs once flourished, the outlook would be far grimmer than
it is.
Watershed restoration communities in California, Washington, and elsewhere are
examples of evolutionary learning and gradually shifting cultural awareness through
confronting the concrete challenges of becoming native to and caretakers of a place.
They are re-establishing in modern form the idea of an extended local community
encompassing more than the human, while networking with other similar communities
across long distances. These examples also help explore how evolutionary learning can
be integrated into existing society, the weaknesses and strengths traditional governmental
and economic institutions bring to this process, and why outside civil society
evolutionary learning institutions face systemic environments subversive to their values.
Seth Zuckerman writes that in 2003 there were at least 410 watershed restoration
groups in California, Oregon, and Washington (Zuckerman, 2004, p. 72). A former
student, Tristan Peter-Contesse, and I conducted interviews in five North Pacific
community based watershed restoration groups: the Mattole Watershed Alliance,
Chumsortium, the Puget Creek Restoration Society, the Walla Walla Watershed Alliance,
and the Carmel River Watershed Council. Part of this section and the next incorporates
some of Peter-Contesse’s excellent contributions.
The groups were selected in part to demonstrate their enormous variety and the
very different kinds of human dynamics that took place within organizations pursuing
similar goals in dissimilar contexts. All have been successful in substantially improving
habitat, and in some cases achieving significant increases in salmon runs. In other
instances while increases have been small, probable extinction has been prevented. When

increases have been limited, this has usually been due to environmental factors not
amenable to short term solutions, such as overheating of water in the summer due to
logging all old growth near the water. The trees have to grow. Even in these cases, their
efforts have made a difference. (These studies are included in the manuscript Of Fish
and Men: Salmon and the Dream of Controlling Nature. It is currently being considered
for publication by a major university press, and chapters can be made available to
interested parties. Please contact this author.)
The Mattole Watershed Alliance is the best known watershed restoration group,
having been the subject of Freeman House’s excellent, Totem Salmon (1999). The
Alliance is located in the Mattole River watershed on the northwest California coast.
Chumsortium’s efforts are focused near the town of Port Townsend on Washington’s
Olympic Peninsula. The Puget Creek group is situated within Tacoma, Washington, the
creek itself being entirely contained within the city. The Walla Walla group is centered
around the Walla Walla, Washington area, on the dry southeast side of the Cascades, far
from saltwater. The Carmel river group is located in and near Carmel, California, just
north of the Big Sur coast. The variety of ecosystems, communities, and kinds of
problems they face is enormous.
The history we uncovered for each group is what would be expected of an
evolutionary learning community, with low levels of hierarchy, self-selected members,
creative and unpredictable adaptations to both natural and social challenges, and a
growing adaptive capacity to deal effectively with their environments while pursuing
their goals. Their rules for decision making usually require consensus, and departures
from this principle are rare and rooted in the interpersonal dynamics of particular places
and people.
House’s book offers an in depth discussion of how a diverse community of
counter-cultural newcomers and old ranching families bridged substantial differences in
life style to come together to restore a fish beloved by all. His book will likely remain the
gold standard for such studies. Our own efforts support House’s argument while
illustrating the tremendous diversity within such groups.
Theoretical Contexts

Watershed restoration groups are usefully conceptualized in terms of discursive
social theory. This approach has an ancient lineage, originating with Aristotle, including
contemporary theorists of “deliberative democracy” and culminating in many ways in the
model of an evolutionary learning community. I shall explore each in turn, each enabling
us to delve more deeply into the kind of human association we are examining.
Watershed restoration groups markedly resemble Aristotle’s classical political
ideal of politics in a polis, contemporary analyses of “discursive democracy,” and the
ideal of an evolutionary learning community. What unites these three perspectives,
making the ultimately complementary to one another, is a common focus on speech
among equals, a conception of action that goes beyond the traditionally self-interested,
and the transformative effects such action has on those participating.

Aristotle

emphasized that our political nature is rooted in speech, and that it is in coming together
as equals to discuss what is good and not so good for our community that we best
exemplify this uniquely human characteristic. This conception of politics is little
understood today, and its absence helps blind us to the possibilities inherent within
groups like the Mattole Watershed Alliance. This is so for four reasons.
First, Aristotle emphasized that politics is best practiced through rational
persuasion, not control over force. He did not deny that coercion existed in the cities of
his time, in fact, most of his Politics discusses the issue in its various manifestations. But
Aristotle regarded it as more a sign of corruption than an adequate defining characteristic
of politics as such (diZerega, 2000, pp.13-51). Being rooted in civil society, the Mattole
and other restoration groups had no power to coerce, yet their members certainly came
together as equal members of a community concerned with its well-being. They are
political and focused on the public good, without being governmental, but today the
“public” is usually associated with government.
Secondly, the public these groups serve is a dimension of a larger society, rather
than self-sufficient, as Aristotle conceived his ideal Greek polis. Aristotle’s concern with
the polis as independent and self-sufficient was due to the fact that in Greek society it
was only there that (male) people could come together as genuine equals. Further, for
rational persuasion to be practiced, such gatherings had to be small. In Aristotle’s time it
was only in the Greek polis that politics in his sense could be practiced.

In today’s liberal societies the realm of equal association has expanded both in
inclusiveness and in areas of interaction. This is why Alexis de Tocqueville could
emphasize the capacity of civil association to broaden and enlighten the outlooks of those
involved in it, just as had Aristotle’s political action. For Tocqueville, individualism, a
concern only with oneself, ones family and friends, would gradually enervate public life,
and allow political liberty to fade. Political association was the essential corrective,
breeding habits of liberty and moderation, of respect for others and a wider vision of
one’s place in the community (Tocqueville, 1961, pp.138-44). What is feasible for us
today is not an impossible Aristotelian autarky, but rather the sense of equals being part
of a community with identifiable interests and to which they acknowledge others to also
belong, others whose ideas can legitimately differ from their own.
Third, Aristotelian politics concerned the community in its entirety. Collective
decision making was combined with deliberation among equals. But in the world today
the complexity of modern society requires that citizens focus on particular dimensions of
their community if they seek to improve its well-being. No one knows enough to master
all the issues confronting even a small town. All of us are unavoidably dependent on the
expertise and judgment of others concerning issues about which we may strongly care,
but that we do not deeply understand. Even in a groups as small, remote, and rooted in
local knowledge as the Mattole community, there is an important role for outside experts,
and fisheries biologists contributed greatly to the group’s success.
At the level of national politics, this differentiation of citizens into specialized
self-constituted groups concerned with particular issues has been labeled “issue
networks” (Heclo, pp. 87-124). The interlocking realm of issue networks comprises a
“policy sphere” which, in American politics today, is probably the only where ideas
matter more than interests, power, and money in making public policy (Kingdon, pp. 11644). The same processes occur at local levels, where the Mattole Watershed Alliance
networked with other interested parties, and in turn inspired still new groups to become
involved in salmon restoration (Dryzek, 1990, pp. 72; Habermas, pp. 297-8, 305). These
characteristics do not undermine Aristotle’s reasoning about the discursive character of
political action.

To be effective today, networks of mutual interdependence exist not only within a
territorial community, such as the Mattole watershed, they must also link that watershed
into other networks extending throughout the larger society. A community of care must
play a role not only in terms of its most immediate focus: this watershed, this forest, this
bay. They also must be able to network with similar communities elsewhere, to defend
and preserve more inclusive public values their own smaller publics are immersed within,
and depend upon. One’s watershed can be in excellent condition, yet exploitive fishing
practices on the oceans or offshore salmon farms can still destroy its salmon runs. These
communities need to be able to combine together to force governments and corporations
alike to respect the ecological relationships of which each smaller community constitutes
a part. But in doing so they need to preserve their independence, and not end up as lower
levels in a top-down hierarchy. This requires them to be rooted in civil society.
Among contemporary political theorists, perhaps the most insightful work
exploring Aristotelian kinds of political action and the institutions they require has been
among “discourse” or “deliberative democracy” theorists. Like Aristotle, they focus on
the conditions of political communication among citizens as key to the well or ill-being
of the political process. Among contemporary discourse theorists, John Dryzek has
focused more attention on environmental issues than most (Dryzek, 1997). His work
further deepens our understanding of the broader implications raised by Watershed
restoration groups.
In Discursive Democracy, Dryzek outlines the possibility for enhanced
democratic participation by expanding “discursive rationality” into the realms of social
problem solving, politics, and policy-making. He contrasts discursive rationality with
instrumental rationality, the capacity to devise, select, and effect good means to clarified
ends. Dryzek argues instrumental rationality goes astray as applied in many modern
political institutions by creating, among other things, increasing bureaucratization,
antidemocratic concentrations of political power, and an overall system that represses
individuals (Dryzek,1990, pp. 4-5).
Rather than relying on instrumental rationality to shape our lives, Dryzek
proposes instead that decisions affecting our social and political lives be sought through
communicative rationality. Communicative action, which leads to communicative

rationality, “is oriented toward inter subjective understanding, the coordination of actions
through discussion, and the socialization of members of the community,” Communicative
rationality, then, “is the extent to which this action is characterized by the reflective
understanding of competent actors” (Dryzek,1990, p. 14).
Dryzek and the deliberative tradition of which he is a part argue that policymaking and social problem solving can best be addressed by associations themselves
formed through processes of free criticism, universal access to information, and open
discussion. Though the design of each institution should be left up to the individuals
involved, in order that particular interests not have an opportunity to co-opt the design
process, Dryzek proposes they nonetheless should conform to certain basic principles.
First, to avoid ingrained hierarchy, effective discursive designs should base individual
authority exclusively on “good arguments.” In other words, what an individual says
matters more than who they are. Second, any interested parties should be able to
participate. Third, there should be no formal autonomous constitutions or rules.
Individuals should be communicatively competent, with access to necessary information.
And where shared community norms exist, decision-making should proceed by consensus
(Dryzek, 1990, p. 42).
These principles have recently been recognized as central to the growth of “social
production” described as production outside the market or organized hierarchies
(Benkler,2006).

Particularly well developed within the internet, where the success of

Wikipedia, Linux, and similar efforts by volunteer networks have produced impressive
results, social production appeals to deeper levels of human motivation than simple selfinterest, and can flourish when the needs for capital and centralized control are not high.
Watershed restoration communities are of this nature, for they demand volunteer effort
and commitment, but do not require either centralized organization or large money capital
investments.
The confidence Dryzek articulates in the potential for discursive designs to lead to
more effective decision-making is exemplified in the Mattole and other watershed
restoration group cases. Dryzek proposes that one area in which discursive designs prove
most appealing is in their capacity to discover a “generalizable interest,” which “exists
beneath the surface misconceptions of actors” (Dryzek, 1990, p. 54). Actors most often

discover generalizable interests through sustained discussion; arguments that prove most
persuasive to the group as a whole transcend the desires of particular individuals and find
common ground with everyone involved. Again, we see this to be the case for social
production, be it Wikipedia or community based ecological restoration.
The generalizable interest in the Mattole was the restoration of native salmon.
One could argue persuasively that this interest was clear to all participants before any of
them even came to the first discursively modeled meetings. In this sense, if everyone
already knew what they wanted, what was the use of open discussion, free criticism, and
hours upon hours of gatherings? As previously mentioned, the question to participants in
restoration strategizing was not if they wanted salmon, but exactly how they would go
about bringing them back.
Significantly, it took the intervention of the California Department of Fish and
Game, applying the “one size fits all” proclamation that logging activities in the valley
should contribute a net zero sediment discharge and not warm water temperatures, to
cause a large bloc of the community to temporarily forget what they had in common with
others. The top of the region’s DFG hierarchy issued a recommendation specifically
designed to be inflexible. As a result, ranchers felt threatened, and communication broke
down. However, as soon as the government was left out of the process, members of the
old Mattole coalition came back together. Recall Freeman House’s words on the gains
made once a discursive dynamic existed again: “[We] were finally able to hear each other
clearly enough to recognize a common basis for communication in our shared concern for
the health of the watershed and most particularly in the survival of the native salmon
(House, p. 194).
The unanticipated disruptive results from DFG’s attempt at solving just one part
oft he Mattole watershed’s habitat problem illustrates Dryzek’s assertion that
instrumentally rational, bureaucratic arrangements are ill-positioned to deal with
complexity (Dryzek, 1990, p. 57).
House’s in depth study of the Mattole community serves as a real-world example
of how complicated relationships across social and ecological boundaries can be. Not
only were ecological associations such as natural landslides, ocean conditions, and
tributary creeks reshaping themselves extraordinarily complex, poorly designed human

interventions such as those causing even worse land slides as well as economic, political
and social factors greatly added to the difficulty of bringing all positions to bear on any
given situation.

Nonetheless, the various Mattole restoration groups were quite

successful.
Complex problems, such as those facing the Mattole, have ties to a human
population “at various points in the disaggregation of sets and subsets.” In other words,
applied to the Mattole, each degraded tributary creek, failing logging road, or potential
juvenile salmon refuge had its lobby. Since no barriers to participation exist in discursive
designs, any and all of these lobbies could be “let loose” on problem solving. In terms of
political analysis, this is the process Charles Lindblom described as ”muddling through”
as a strategy to be more sensitive to the complexities of complex policy implementation
than would any attempt at unified planning (Lindblom, 1959). But in contrast to pluralist
analysis such as Lindblom’s, no one, or few, were just lobbyists. They generally saw
themselves as members of a common and valued community of interest (Dryzek,1990, p.
70).
As Dryzek put it, “The locus of problem solving . . . shifts away from the
instrumental manipulation of systems by would-be policy engineers and toward
cooperative efforts on the part of a wide range of participants (who may, as individuals,
still take instrumental actions). The cognitive burden at the center of decision-making is
correspondingly reduced”(Dryzek, 1990, p. 70).
Dryzek is describing what in our terms are the emergent processes inherent in
civil society. In House’s account of the Mattole Watershed Alliance, Richard Gienger
and his team of workers could begin restoring a somewhat remote tributary they knew
was heavily damaged, Paul Hawken could solicit his well-financed connections for
monetary support, and craftsman Jim Groeling could design a trap for adult salmon.
Increasing complexity was met head-on with increasing numbers of problem solvers.
Instead of relying on the center, the Mattole groups relied on everything outside of it.
Feedback takes far more complex and sometimes ambiguous forms than is the case in
traditional democratic politics, let alone the market, but by doing accommodated greater
depths of value agreement than could more impersonal systems.

While the precise ecological, social, and economic circumstances of the Mattole
will probably never be duplicated elsewhere, the general designs they used to make
decisions have been. Locals have the resources to solve their own problems more often
than not and in the end, it is they who need to make space for salmon, not the
government. In a phone interview with Tristan Peter-Contesse, Seth Zuckerman
explained: “The only way we can hope to sustain the gains we achieve is if the methods
of resource extraction and habitation change, and the only way those are going to change
deeply and honestly over the long term is if the intentions of the local people are
somehow incorporated – people internalize that, yeah, you know, we’ve got to live here
in a way that accommodates the salmon, too.”
Beyond the similarities exhibited in their discursive designs, the watershed
restoration groups described here are rooted in citizens motivated by a care for place.
What Seth Zuckerman defined as “social capital” in the Mattole – evidenced by, among
other things, the large turnout of locals at the first meeting of the Watershed Alliance in
1991 – also existed in the substantial cross-section of interests represented in the
Olympic Peninsula’s Chumsortium, in the Puget Creek Restoration Society and to a
lesser extent the CRWC. Where the right combination of geography, topography, small
local government, and places to meet come together, salmon and other ecological values
might stand to benefit.
The Watershed Restoration organizations appear able to strengthen the basic
empathetic relationship with nature that is vital if humankind is to develop a sustainable
relationship with the natural world. Freeman House articulates the sort of relationship
such efforts are able to strengthen and develop (House, p. 99):
The word empathy comes from a Latin word meaning to suffer with
gathered senses, and empathy is the human skill that recombines the
elements of life that Western science has so thoroughly reduced to its
component parts. Empathy with lives that are alien to our own is the
human impulse that gives rise to vernacular practices that celebrate and
regulate our links to other species…If our engagement with natural
processes is beyond our ability to measure and quantify in the laboratory,
it may be that the only way to immerse ourselves in those processes is

through the long practice of cumulative attentiveness. In the closemouthed world of reciprocal perception, there is no way to learn to live in
place but from the place itself.
With the Mattole Watershed Alliance now over 20 years old, and with its
leadership entering its third generation, it would appear that House’s hopes are
well grounded. We must look beyond science, economics, and politics to civil
society in order to seek solutions to the plight of wild salmon or equivalent issues
of sustainability. Politics will always have value in its capacity to design general
policy, distribute funds, and regulate stocks of salmon in immediate danger of
extinction, such as the recent ban on commercial salmon fishing to protect
Klamath River Chinook. Science will continue to generally guide and eventually
validate local recovery efforts. Economics can generate the prosperity needed to
free people from the lash of necessity in defining their relations with nature.
None, however, can deal adequately with the ethical complexities and local
variations that must be addressed if we as a culture are to subsist in a good way in
this land.
Watershed Restoration Groups and Evolutionary Learning Communities
The concept of the evolutionary learning community builds on these
earlier models to describe what can be termed integral organizations in Ken
Wilber’s sense of encompassing all four quadrants of theoretical analysis in their
description: the interior individual quadrant of experience, the external individual
quadrant of physiology, the interior cultural quadrant of inter subjective meaning
and the exterior social quadrant of relations of power and instrumentality (Wilber,
1995, p. 193; 1996,pp.69-83).

One need not accept Wilber’s particular

evolutionary model of consciousness, and I do not, to find the framework he has
developed an important contribution, and I do. (For my encounter with Wilber,
see diZerega, 1996, also recommended is Heron, 1998).

But ELCs take us perhaps a step deeper than this purely theoretical model,
for their foundation in local, knowledge makes them in an important sense pretheoretical. This is perhaps why blueprints cannot be devised. John Heron and
Peter Reason’s description of the four ways of knowing covers this pre-theoretical
dimension perhaps more explicitly than does the four quadrant model. They
distinguish experiential knowing as direct encounter, Martin Buber’s Thou
(Buber, 1958). Presentational knowing is what, in their words, “clothes our
experiential knowing of the world in the metaphors of aesthetic creation.”
Robinson Jeffers, when writing of how we described nature, observed “The
human sense of beauty is our metaphor for their excellence” (Jeffers, 1977, p. 57).
Propositional knowing is theoretical knowledge, Wilber’s realm of the four
quadrants.

Finally, practical knowledge is a knowing how, a “skill or

competence” (Heron and Reason 1997; Laszlo, 1999). If I am correct in thinking
this fourth kind of knowing resembles James C. Scott’s “metis” I am unpersuaded
that it is a culmination of the previous three rather than another type of knowing.
(Scott, 1998, pp. 309-41). But that is another discussion. Whatever framework
appeals to us, I think the ELC model enables us to encompass a wider and deeper
range of human experience than even the discursive democratic models discussed
above.
Issues that are appropriately termed spiritual are not addressed within
watershed restoration groups, and in this sense the largest contexts of awareness,
be it evolutionary or developmental, are not explicitly incorporated. But what is
significant is how it is often tacitly incorporated because it is people’s experience
of nature as more than an it in Martin Buber’s sense that motivates many towards
involvement (Buber, 1958). Watershed restoration communities are examples of
ELCs that can bridge the gap between people motivated by explicitly spiritual
concerns, those whose motivation is deeply felt but regarded as “subjective,” and
those who see their reasons for involvement in more narrowly secular terms. As
House puts the matter (1999, p. 157).
Salmon had taught us that we lived in watersheds, and the concept was no
longer merely an abstraction. . . . As if to accommodate perceptual

differences among people, a watershed organizes itself into ever more
available scales – from river to tributary to swale. Any individual might
be able to create a relationship with one small part of it. . . .
What if we were to think of ourselves as operating within the time
frame of geological processes and of the natural succession of ecological
communities, rather than the quick wink of human generations or the even
shorter fibrillations of political elections?
.
The initial description of the ISSS session for which this paper has been
prepared distinguished several key characteristics of ELCs:
• Self-directed sustainable development
• Community empowerment and participatory/anticipatory democracy
• Socio-ecological competence and the evolution of consciousness
• Design of ELCs as evolutionary guidance systems
• Evolutionary Systems Design as praxis
• Syntony as an organizing force in societal evolution.
I want to suggest that Watershed Restoration groups approximate this ideal rather
well, and will briefly examine each of these theories in turn.
• Self-directed sustainable development
These associations only function when they are autonomous, although this very
autonomy enables them to be effective learning organizations with respect to discoveries,
insights, and experiences by other associations that are relevant to their tasks. It is their
autonomy that enables the initial organization to develop the social trust and confidence
that enables its members to work together over the long run. It also enables them to make
full use of local knowledge unavailable to more centralized agencies and organizations,
facilitating the adaptation needed for human communities to learn to exist sustainably
with their natural environment.
They clearly evidence self-directed sustainable development, both with respect to
human/nature interrelationships and over time within the human community. While far

from free of tensions and disagreements, the Mattole Watershed Alliance is over 20 years
old and entering into its third generation of leadership.
• Community empowerment and participatory/anticipatory democracy
These associations are perfect illustrations of the viability of discourse models of
democratic practice as developed in the work of John Dryzek and Jürgen Habermas.
They indicate that s the promise of a bioregional framework for ELCs is neither utopian
nor only a promise for the distant future. Members are self-selected and decision-making
is either consensual or close to it. These groups arose without a theoretical foundation,
but rather from the logic of independent and equal participants coming together to solve
community problems indicates that these theoretical frameworks identify something basic
to human social life, something that can be traced theoretically back as far as Aristotle.

• Socio-ecological competence and the evolution of consciousness
The ability of the earliest of these associations to engage large portions of their
community, shift cultural perceptions, and recruit new leadership over several decades
indicates their success at encouraging socio-ecological competence and the evolution of
consciousness. The Mattole group brought together counter culture and traditional
ranching communities that in many places have been antagonistic.

At Carmel

environmentalists and homeowners came to work together with a sense of a larger
community and common concerns that many had once failed to see.
House and Zuckerman testify to the impact of the Mattole Watershed Alliance
and its earlier incarnations on the community of people coming together to solve common
problems. This impact crossed both cultural and human/nature lines, necessarily
expanding the context of its members’ thinking.
• Design of ELCs as evolutionary guidance systems
The most relevant findings from these examples so far support James C. Scott
(1998, pp. 309-41) and F. A. Hayek’s(1948a; 1948b, 1978) emphasis on local knowledge
as fundamental to the success of learning within complex systems such as watershed

restoration groups. In addition, these examples support Elinor Ostrom’s argument that
local groups are necessary because even successful groups within one environment
cannot generate reliable principles concrete enough to enable other successful groups to
be organized elsewhere (Ostrom,1990). Once in existence, their pragmatic relationship
with their environment as well as relationships of equality among members facilitate
organizational learning and adaptation when confronting the complex and dynamic
conditions of natural ecosystems, whether degraded or not.
• Evolutionary Systems Design as praxis
Theory and practice come together in these organizations. I think this is primarily
because a rich civil society provides the least conducive framework for facilitating
relationships rooted in domination, be it personal or systemic. These groups are
independent of organized structures of domination, such as government and corporate
bureaucracies, as well as impersonal systemic domination from the market order. They
survive only so long as members willingly share sufficient common goals and values to
work together towards ends which in many cases may be decades, or even generations, in
the future, and they know it. Members relationships are better described in terms of the
gift relationship (Hyde,1983) and social production (Benkler, 2006) rather than either the
market or the government.
Perhaps of equal importance, the same principles can be adapted to a variety of
other contexts. In the following section I argue the model of democratic forest trusts
suggests how these lessons can be applied to a very different ecological context, the
National Forests.
• Syntony as an organizing force in societal evolution
The experience of watershed restoration groups demonstrates how decentralized
learning networks are able to spread and evaluate their and others’ experiences in the
absence of organizational hierarchies. They thus exemplify emergent order processes
maximizing opportunities for harmonious relationships both within organizations and
between organizations and their larger environments. That their members can put great
effort into projects that may take years or decades to bear substantial fruit indicates a shift

in the context of relevant awareness towards a long term view not commonly encountered
in American society. As House describes this process (House,1999, p. 99):
If our engagement with natural processes is beyond our ability to measure
and quantify in the laboratory, it may be that the only way to immerse
ourselves in those processes is through the long practice of cumulative
attentiveness. In the close-mouthed world of reciprocal perception, there is
no way to learn to live in place but from the place itself. Even the waters can
teach us, if we can quiet our appetite for “rational” explanation.
National Forests and the Case for Democratic Forest Trusts
These considerations raise the question of whether there can be a wider role for
evolutionary learning communities with respect to ecological issues. I believe there can.
While no single blueprint can be applied, certain general design principles can be
employed to facilitate people’s organizing other communities serving ecological values,
as they desire. To explore how these insights might be exported, I want to turn to an
example that is at present entirely theoretical.
Our 147 National Forests represent public values for many, probably most,
citizens. They are also sites of serious contention among citizens concerned with their
well being, but often motivated by conflicting priorities. These concerned citizens are
themselves immersed within a larger sea of citizens for whom these values are of
relatively little moment. Usually those elected to serve this more inclusive community
owe little or nothing in their victory to their views on national forests. Most elected
representatives find the well-being of forests of little importance unless they have a
personal commitment, a commitment usually unconnected to their being re-elected. The
dispersed publics that do care for them have often been unable to protect public values
against the assault of organized private interests or malfeasance by the public agencies
charged with protecting them except through the courts. But policy by lawsuit is a poor
way to administer anything and the most corrupt political interests have now set about
insulating themselves from court challenges, essentially privatizing a public value, a kind
of theft.

One of the institutional barriers between traditional administrative agencies and
sustainable use of national forests is exemplified by efforts by a small Indian tribe to
rehabilitate forest lands in California. The Mountain Maidu are a small Indian tribe
presently involved in implementing a tribal approach to forest management on 2,100
acres of Plumas National Forest. The forest is located in California’s northern Sierra
Nevada range, lying between Lake Tahoe and Mt. Lassen National Park. The tribe is
working at restoring the oak and pine woodlands that predominate in the lower elevations
of that region of the Sierras. Loreena Gorbet, a tribal member, is coordinating the tribe’s
activities with the US Forest Service.
In a recent account of their activities, Gorbet was quoted as saying her tribe views
itself as deeply enmeshed within their natural landscape. “The plants and animals –
they’re our relatives. We talk to them to find out what they need.” This is the language
of relationship and ethical involvement, of Buber’s Thous rather than Its. It is not the
language of the US Forest Service. In Gorbet’s words, to do her job she has had to learn
to speak “Forest Service” (Little, 2005, p.7).
There is a larger problem here than the one of simply translating between two
cultures with very different views of how we most appropriately relate to the earth. One
is native to the place, the other is native to Washington, DC. Each is adapted to its own
very different niche. This is why, as Jane Little writes in High Country News “the
stewardship partners also approach forest management with diametrically different
concepts of time. The Maidu’s initial proposal involved a99 year demonstration – an
eternity to an agency that gets its funding on a year-by-year basis. The Forest Service
eventually agreed to a ten year project” (Little, 2005, p. 7).
When dealing with a forest ecosystem, ninety-nine years is a far wiser framework for
action than ten years. The Maidu can think in those terms because they have been in this
area for much longer than that, and they plan to stay well beyond that. Their customs and
values developed in the midst of a long association with this land. As with the Navajo’s
knowledge of how to prevent illness from hantavirus, discussed in our previous chapter, it
is likely that considerable practical knowledge and wisdom, exists within the tribe, but
possessed and expressed in terms difficult for most modern westerners to access. For

discussions of this issue, see Abram, 1996; Scott, 1998, pp. 133-5, Thompson, 1989, pp.
1-42.
The Forest Service is only about 100 years old, having been created by Gifford
Pinchot and Congress, largely through legislation passed between 1905 and 1911. It
possesses a great deal of knowledge about the political ecosystem on which it depends.
However, the Forest Service rotates its rangers on a regular basis, mostly to keep them
loyal to the Service rather than “going native.” As a consequence, while Rangers have a
considerable local knowledge about the Service and its traditions, they do not have nearly
so much about the particular locality where they happen for the moment to be stationed
(Kaufman,1967, pp. 155-6, 175-197).
Were working with Congress and the Forest Service the only options to corporate
greed and market feedback, we would feel justifiable despair for the natural world and,
ultimately, for our own civilization. But the model of the evolutionary learning
community, as exemplified by watershed restoration groups, suggests other possibilities
may exist.
A Way Forward
In his essay “The Place, The Region, and The Commons” Gary Snyder has
written that the public domain in North America constitutes a kind of national commons
we ”are all enfranchised to work on” (Snyder, 1990, p. 29). It is a commons in the sense
of being community controlled and governed land. This is a different and more useful
meaning of the term ‘commons’ as compared to Garret Hardin’s use in his famous essay,
“The Tragedy of the Commons” which referred to land controlled by no one at all
(Hardin, 1968; Snyder, 1990, pp. 35-6) . But there is crucially more to a commons than
this. Snyder elaborated “This definition fails to make the point that the commons is both
specific land and the traditional community institution that determines the carrying
capacity for its subunits and defines the rights and obligations of those who use it, with
penalties for lapses. . . it is traditional and local”(Snyder, 1990, p. 30).
Public lands are not governed by communities that care about them. Most
politicians are uninterested in their fate, at least compared to other values, and their votes
are up for grabs. So the basic requirement for a successful commons does not exist at the

level of national administration. The mediocre to poor results we have experienced
should surprise no one.
Snyder advocates returning these public lands to regional control (Snyder, 1990,
p. 31). But what defines the region? The small Sierra Nevada watershed where he lived
for many years was well suited to his vision. But the high plains of Wyoming and
Montana and vast plateau of Washington’s “Inland Empire” are not so readily bounded,
either psychologically or ecologically. Even national forests do not easily fit into
Snyder’s model, as we shall see. Even so, his insight is a vital part of a solution.
A strategy increasingly mentioned for forest reform is increasing local control over
national forest policy. From the Bush administration’s vague proposal for Charter
Forests to Daniel Kemmis’s eloquent argument that experiments in local control should
be tried as an alternative to current forms of “imperial” forest management, local control
is “in” (Kemmis, 2001, p. 147-9) Kemmis emphasizes that due to the enormous amount
of publicly owned land in most Western states, local citizens feel essentially colonized by
a far away power over which they have no influence, and towards which they have
considerable resentment. He writes when Westerners “balance their experience of joining
with old enemies to solve hard problems together against the hidebound procedures of a
national government and a national democracy that no longer seem to work, they feel
they are the real democrat” (Kemmis, 2001, p. 226) Nor are such recommendations
merely theoretical. The Quincy Library group, consisting of people in extractive
industries and environmentalists, devised by consensus a governing plan to cover three
National Forests which won endorsement by 434members of the House of
Representatives. Such a lop-sided vote is virtually unprecedented.
‘Collaborative conservation’ is the focus on local solutions by local stakeholders to
local environmental problems. It has been identified by many Americans as a promising
solution to establishing viable environmental policies (Kemmis, 2001, pp. 127-49; Brick
et. al., 2001). They are right. There is much to recommend in collaborative models.
However, with respect to National Forests there is a basic weakness to purely local
approaches to environmental management. Many, perhaps all, National Forests have a
genuinely national constituency. Local control would freeze out many citizens with a
strong interest in their well being from policy discussions in favor of some who may care

a great deal less. Further, there is no sure correlation between being local and caring
about value, especially when by “local” we refer to Western states where some “locals”
can live hundreds of miles away from and have never experienced let alone appreciated
the values towards which they are assumed to care.
The political power that ended the Forest Service’s rapid liquidation of all old
growth forests came from aroused citizens at the national level, particularly in cities.
Cities are the centers for ecological awareness, and even watershed restoration groups in
regions as isolated as the Mattole frequently owe their existence to urban migrants. (For
why cities are centers for ecological awareness, see diZerega, 2000a).

Local

communities were deeply tied to business as usual, even when that business threatened
their long term viability.

Many local residents became naïve allies of logging

corporations, trustingly accepting the companies’ claims that layoffs were due to
“regulation” caused by “radical environmentalists” rather than to mechanization, local
resource depletion, and globalization. Once issues become more complex than what can
be addressed by local knowledge, many relatively isolated small communities are all but
powerless in confrontations with ruthless large corporations, as the citizens of Libby,
Montana, have learned to their sorrow. Many residents of Libby have died and many
more will die, due to corporate lies about the safety of asbestos mining (Matthews, 2000;
Nijhuis, 2003). The political strength possessed by local citizens proposing alternatives to
logging came from being part of a national movement.
James Madison observed the power of narrowly self interested factions is strongest
at local levels. The rise of national corporations, mass media, and now, party discipline,
is modifying his argument. However, with respect to public lands, economic interests
have historically spoken most loudly at this local level, using Congressional access to
back up their desires (McConnell,1966; Langston, 1995, pp. 209, 253). There is nothing
necessarily amiss with this. Economic interests are certainly legitimate. But not only is
the public interest, let alone personal care, unable to be reduced to economic terms,
economic thinking offers a very bad framework for long-term forest management. West
Yellowstone’s snowmobile industry is appalling evidence that organized local interests
can undermine a popular national park’s public values, ignore the feelings of their own
neighbors, and demonstrate that one doesn’t need to cut down a forest to degrade it (Ring,

2002). For another example, salmon were deliberately exterminated in many Idaho lakes
so more feisty “sport fish” could take their place to benefit local sport fishing interests.
There are plenty of other examples (Taylor, 1999, pp. 172-4, 202).
At the same time, local interests are disproportionately impacted by forest policies
over which they exercise little to no control. Further, in many cases local knowledge and
support are vital components in developing effective policies able to be implemented
successfully in a democratic system. Collaborative arguments focus on a key part of an
effective solution to forest preservation, but are defined too narrowly because they ignore
the larger context of national public values. They inappropriately apply a geographical
conception of citizenship to an instance where it does not fit. Local interests deserve an
important seat at the table, but they do not deserve all the seats.
Institutions are needed responsive to Americans who care about the environment
while circumventing interference by politicians who don’t. In the case of our national
forests these institutions also need to be open to all Americans, for they are public lands.
Gary Snyder’s focus on local inhabitants is politically impossible to implement and may
not be altogether wise if it were, but his model of a commons probably remains the only
viable option to the failures of corporate forestry or political management. The key to
applying his insight is that what made the local commons successful was that its members
cared. Their personal values harmonized with the public interest.
A democratic land trust is a practical approach to this challenge (diZerega, 2000).
The land trust concept offers an alternative institutional framework for managing forests
that is also harmonious with the political realities of American democracy. Trusts are a
time honored means by which a person or institution is charged with protecting and
managing the property of another, “in trust.” They are widely used throughout private
life, and are increasingly important in private conservation efforts.
Land stewardship trusts, the form of trust closest to that developed here, remove
land from the real estate market, enabling it to be managed – “stewarded” – on behalf of
future generations (Banighan, 1997, 1990). Land trusts are traditionally non-profit, and
often charitable organizations created to preserve the ecological, historical, agricultural,
or wilderness value of the land. Land stewardship trusts focus on preserving and
fostering sustainable forestry and agricultural practices, wildlife habitat, and recreation.

Because key property rights to the land are removed from the market “in perpetuity” or
for an extended period, their economic value cannot be used as collateral for obtaining
loans. Erecting a firewall between the land and domination by market forces, operating
funds must come from other sources, such as fees, membership dues, and donations.
The price system guides but cannot command. Unlike governmentally managed land, the
law enables but does not control.
In the US, land trusts are increasingly relied upon to serve environmental values
(Brewer,2003; Forbes, 2001). However, the history of American land trusts is short and
most American trusts are small. Nor are most internally democratic. These limitations
give reasonable pause to anyone trying to adapt land trusts to the care and protection of
our national forests.
The National Trust of England, Wales and Northern Ireland is another matter. The
world’s oldest land trust, the National Trust celebrated its centenary in 1995. The
National Trust’s properties now extend to 612,000 acres (about 1000 square miles) in the
UK, including almost600 miles of coastline, about 18% of the total coastline of England,
Wales, and Northern Ireland. After the Crown, the National Trust is the largest
landowner in the UK. It has over 3 million members, and is very popular, unlike the US
Forest Service. A similar trust exists in Scotland. The National Trust’s ability to
incorporate ecological as well as historical values and its consistent acquisition of new
land is impressive evidence of the concept’s promise, even in densely settled lands.
Unlike many trusts, the National Trust has a substantial democratic component.
Anyone can become a member simply by joining and thereby obtaining voting rights. As
of 2005, The National Trust has a Council consisting of52 members, 26 elected by its
membership, another 26 appointed by outside bodies. Direct management of the National
Trust is through a Executive Committee, under which are a number of decentralized
Regional Committees. Far from being devoid of political debate, the National Trust is
frequently the site of vigorous campaigns by members seeking changes in policies
regarding hunting, recreational use, and similar issues (Dwyer and Hodge, 1996, p. 84).

How Democratic Forest Trusts Could Work
Enabling legislation could be passed so National Forest Trusts could be
established with primary responsibility for governing our national forests; one trust for
each forest. Membership in each Forest Trust would be open to anyone, requiring only
they pay a fee covering membership expenses in order to join. Judging from the dues of
modern mass membership organizations, these fees would not be high. Even so, the
hurdle of paying to join a Trust ensures that only people genuinely interested in the forest
and its fate would usually make the effort to join. Perhaps, as Karl Hess, jr. suggested,
work-trade arrangements could be made for people lacking the means to pay even these
modest fees. A day repairing trails would do it, and likely commit the laborer far more
strongly to the forest’s well-being than simply writing a check, for he or she has actively
created something, making a tangible difference.
Ecologically speaking, forest boundaries are not always wisely drawn. Snyder’s
watershed focus would often be better. But they exist and would be hard to alter. More
to the point, given appropriate institutional protection and member care, the problems of
ecologically irrational boundaries could be overcome.
Organizational details would be up to the membership and its Governing Board.
It should also be possible for Forest Trusts to be formed only if there is substantial
popular interest. Open procedures and membership, and a means for ensuring a diversity
of member perspectives would be required, but little more. Apparently the very act of
organizing a self-governing body helps to create the trust, skills, and infusion of local
knowledge that enables an organization to survive (Blomquist,1992, Ostrom, 1990, Tang,
1992, Snyder, 1990, pp. 32-3). Once enough would-be members have created an
organization meeting legal requirements a Trust would be established.
The potential for a large membership is high. The National Trust has 3 million
members for a much smaller national population. Even when distributed among
approximately 150 national forests, each Forest Trust would probably have tens of
thousands of members, some far more. Members would include near by residents
involved in extractive or recreational industries using forest resources. Many more,
locals and non-locals alike would be people making personal recreational use of the

forest, and some might simply be people concerned with its well-being, even if they had
never spent much time there.
To ensure significant level of citizen knowledge and commitment, and make any
“packing” of voter roles by organized interests more difficult, there should be a limit on
how many forest trusts a citizen could join. I suggest limiting membership to one. “One
person – one trust” emphasizes the democratic principle of one person one vote and
guarantees membership for any particular forest will probably be well informed, having
joined the trust about which they most cared.
This institutional arrangement could go far to harmonize the interests of local
communities with sustainable oversight, promoting greater learning and adaptation on all
sides. This is often not the case today. For example, the USFS opens logging
opportunities to competitive bid, which seems fair. But the contracts are usually for very
large areas requiring many employees and high capitalization. In addition, bidding
procedures are complicated, and the contracts offer irregular rather than sustained work in
any given area. These circumstances penalize small local firms and work to the
advantage of large mobile ones (Danks, 2003, pp. 247-52). As the Menimonee tribe in
Wisconsin have demonstrated in their successful forest management, there is nothing
inherent in wise management requiring such an approach, though it certainly benefits
powerful logging companies (Davis, 2000).
A pilot project developed in California’s Trinity County suggests the kind of
alternative arrangements a Democratic Forest Trust would be well situated to institute. In
1997 loggers, environmentalists, local contractors, Forest Service employees, and
concerned citizens met after the county’s largest remaining employer, a sawmill in the
small town of Hayfork, closed. They sought a way to recover from the loss in jobs and
the crisis the county was undergoing. Cecilia Danks writes “The group determined that a
properly scaled, multiyear, multitask contract that addressed all the stewardship needs of
a given tract could provide steady, long-season work that would improve both the
biological health of the forest and the economic health of the community” (Danks, 2003,
p. 253).
As a result of these discussions, the Forest Service put together a contract oriented
to the needs of the local communities as well as to the needs of the forest. Local

businesses won the contract, only to have it withdrawn later for lack of funding. In a
phone conversation, Lynn Jungwirth, Executive Director, Watershed Research and
Training Center, in Hayfork told me two more contracts along similar lines are being put
together by the Forest Service. A democratic trust with considerable local membership
would prove more amenable to following through with such opportunities, being able to
make use of local knowledge to the benefit of both the forest and neighboring
communities.
The governing Board would decide basic policy and select subcontracting
agencies for their implementation. Initially the USFS could simply subcontract its
services to the Board. However, to ensure the Service’s responsiveness, the Board must
be free to contract with other agencies such as state departments of forestry. The USFS
should not have a monopoly. There is ample president for this alternative, as today many
small US cities contract out police and fire protection to other cities’ departments. The
option to choose another agency would be the strongest factor keeping the Forest Service
responsive to the Board’s priorities. It would have to adapt to them as well as it currently
adapts to Washington, DC’s political environment. Existing environmental laws such as
the ESA, NEPA, and other statutes would remain in force.
A democratic forest trust would be responsible for raising enough money to meet
its normal costs. Financial independence from Congress should be a primary institutional
goal. User fees of many kinds would probably be major income sources but, unlike the
USFS, policy decisions would be determined by citizen members, most with no
personally significant financial stake in the trust’s income. There are many potentially
important resource sources. In many contemporary land trusts and even national forests,
volunteers provide considerable assistance.

Additionally, private and foundation

donations and grants could fund specific projects or, most importantly, help create a
forest endowment that would grow over time. Given people’s love for forests, it seems
probable that in time endowments could become an important source of long term
financial viability.
A well-endowed forest would be vulnerable to control by a self-perpetuating
board. Democratic openness backed by law would be the best insurance against such an
outcome. Studies of labor unions with genuine internal democracy compared to those

where the leadership largely controlled internal politics concluded internal democracy
flourished best when there were many opportunities for members to acquire political
skills, abundant independent channels of communication existed, and members enjoyed
adequate free time and prosperity. In addition, ideology rather than self-interest were the
major divisions within internally democratic organization. All these characteristics will
be more common in forest trusts than in traditional politics (Lipset et. al., 1965, p. 347).
Unlike market models of reform or state forest trusts as they presently exist,
National Forests would be under no institutional incentive to maximize profits. Although
in most respects our arguments for trusts are similar, as a political theorist rather than an
economist, my emphasis differs in this respect from Randal O’Toole’s pioneering work.
O’Toole advocated funding trusts from net revenues, creating a powerful incentive to
respond to market values(O’Toole, 1995).

While a vast improvement over current

practice, I recommend instead that trusts be institutions of civil society, and therefore
largely independent from both government and market, and able to use any mix of
revenue, donations, and volunteer labor they can acquire. Over time their independence
would grow, particularly if forest endowments increase.
Losing access to tax monies eliminates incentives to subsidize extractive
industries or other private interests. It also prevents Congress from using financial threats
to interfere with forest policies. The forests would become much freer from political
intervention by parties unconcerned with their long-term well-being.
The enormous costs of fire suppression are a practical problem in transitioning
from government to trust governance. While Congress will probably be willing to supply
funding for fire fighting because they amount to considerable pork for many Western
districts, in the long run such an arrangement is undesirable. One alternative is for forest
trusts to take out insurance policies (Williamson, forthcoming). An advantage of this
approach is that as the forest becomes less vulnerable to catastrophic wild fire, premiums
will go down, providing an additional incentive for wise management.
Democratic Forest Trust would encourage an information rich environment,
where the democratic process and laws requiring openness in the governance of trusts,
combine to create a rich mix of insights and facts regarding actual and proposed policies.
These incentives would be the opposite of those existing within hierarchical

bureaucracies, where information is a resource and tool of power, most useful when it is
controlled.
Because there would be many trusts, each with responsibility for a single forest,
members would focus on the needs of particular forests. Requirements for informed
voters would not be overwhelming. With many local members local knowledge would
be as accessible as more general and abstract principles of forestry and ecosystem
stewardship. The internet enables every trust to have a website where information can
easily be made accessible to members at a minimal cost (Benkler, 2006). The resulting
networks arising within and between democratic forest trusts, and probably including
other lands trusts as well, would likely create a communication field able quickly to
differentiate members’ time and other resources from addressing very local issues to ones
of national or even international importance.
Such an institutional arrangement maximizes the advantages of having a
multiplicity of decision-making centers, while using this same characteristic to minimize
the impact of poorly chosen policies. Inevitable policy errors will usually be confined to a
single area or forest. System-wide error such as the USFS’s “no fires” approach to wild
fire would be unlikely (Langston, 1995, pp. 132-7). However, local successes will often
be copied or adapted to different conditions elsewhere. As much as human beings can, I
think it avoids the weaknesses of organizational management while utilizing the
strengths.
Most Americans already support environmental values. The trusts’ independent
status would be buttressed, probably by many millions of motivated citizen members
opposing legislative overruling of trust self-governance in favor of private interests.
They will already be organized and have close ties with the rest of society, protecting
forests from Congressional and corporate intervention in their affairs. Further, they will
have many non-member connections as with often sympathetic friends and family
members.
People who use the forest will be able to observe for themselves the impact of
managerial decisions. Renewal of directors through public debate and elections, where
contrasting visions compete for the allegiance of voters deeply concerned with the

forest’s fate, would inhibit the rise of self-serving elites and in-grown administrations
(Moskowitz and O’Toole, 1993; diZerega, 1998; Best, 2003; Brighton, 2003).
While this argument is purely theoretical, I think its core suppositions are rooted
in the dynamics observed in watershed restoration communities. Members are selfselected and most have little to no major economic stake in what is done. They join
primarily because they care. This care facilitates their learning and active involvement.
It also encourages their spending time in the forest, taking pride in its well being, and
acquiring a protective attitude towards threats against it. A community of care arises, one
likely to become in its own way, an evolutionary learning community.
Conclusion
I believe this discussion demonstrates the enormous promise local and networked
ecological protection and restoration groups have to develop into effective evolutionary
learning communities. Unlike groups located within the market order, government, or
even science, they are able to address the depth of values that enter into our relationships
with the other-than-human – and some of us would say more-than-human world, and do
so united not by any particular philosophy. Further, this very ethical depth provides an
institutional framework wherein people can act effectively on values and insights usually
denigrated within the modern world, and in the process, lay the foundation not only for
personal change, but also for the cultural changes needed if modernity is to learn to live
sustainably with the natural processes that sustain it.
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Abstract
The current world/national economy is in increasing trouble. There have been times of
major social and institutional change, like 1500, 1776, and 1900, when changes in social
ideas and new technologies have driven institutional transformations; this type of major
change is called a “paradigm shift.”
General Systems Theory is an invented language based on biological organismic behavior
that offers an expanding comprehensive logic of scientific analysis for problem solving
and large scale design. The need is to transcend the narrow focus of linear thinking
dominant since Decartes that has led to recurring and growing difficulties with all of
society’s major institutions.
New systems thinking offers a platform for viewing social systems as dynamic rather
than static structures, such as functional medicine, and Stafford Beer’s Viable System
Model.
Second Paper: “Viable Urban Settlements”: A systems model of an evolving metropolitan
community grounded in an international network of real time information flows offers an
alternative future of de-emphasizing the potential for harm by the global/national
megathreats. The challenge is to create transitional strategies that weave together and
converge into a more viable geopolitical economic system.
Keywords: institutional transformation, urban, systems
Overview
Chardin: “the problem is complexification, the solution is sophistication”
As the world grows increasingly complex and dangerous, the language of general systems
theory offers the potential to create workable institutions with instantaneous
communication that disappear many problems created by archaic annual information
structures.
Management Scientist Stafford Beer (British/Welsh/Canadian) gave a lunch talk called
“Health & Quiet Breathing” at the Hospital Centre in London which is recorded in
Platform for Change: “If you were starting from scratch, knowing the current state of the
art,….do you think you would come up with a system remotely resembling the one we
have today ? We have an organization frozen in the past; we have institutionalized a set
of historical accidents. The health service should be redesigned in terms of information
about healthiness, and see the health service as an indicator of societal health.”
Given the ability to use computers to gather and analyze data, how could health care, and
other public, private and social institutions’ information be designed so as to minimize
the need for personal and institutional conflict?
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Megathreat Problems with the Current System
Post World War II, Western governments were obsessed with the threat of global
communism, an ideological battle between Adam Smith’s free market, nationallysubsidized economies and the command/control centralized planning fiasco of Stalin’s
draconian applications of Karl Marx. U.S. President Reagan succeeded in escalating the
arms race to the point that the inefficient Soviet system overspent itself into oblivion,
symbolized by the 1989 fall of the Berlin Wall.
Internationally, the outrageous 9/11 assault on the U.S. psyche by a small group of
dedicated radical Muslim fundamentalists has led an incompetent President Bush (“W”)
to embroil the single superpower in a war in Iraq that has created a deteriorating lose-lose
situation, as well as enormous U.S. domestic fear, paranoia (unjustified fear),
governmental repression and catastrophic budget problems.
Environmental insensitivity by an irresponsible capitalist economic philosophy has led to
increasing evidence of global warming, as well as deforestation, soil depletion, air
pollution (even in windswept Honolulu), and major concerns about local water quality
worldwide.
Dependence on the internal combustion engine automobile has led to a transit structure
that is increasingly polluting, stressful, and a liability to the effectiveness of local
economies; the problem is not your car or my car, it is everyone else’s. General Motors
loss for 2005 was $10.6 billion; remember when what was good for General Motors was
good for the USA?
China’s quarter of the planet’s population aspires to have the same technological
privileges as the U.S., accelerating pollution and stress.
Renegade nations like North Korea and Iran appear willing to back up their threat of
using weapons of mass destruction.
The international criminal element grows unabated, dominating the post-Soviet Russia, to
the point where organized crime seems to be able to do whatever they want. Internet
makes national police powers obsolete, chaotic, unresponsive, ineffective.
The U.S. domestic economy is going down a rat hole: record U.S. trade deficits and
budget deficits, indebtedness to the European Union and China, disappearing middle
class. The spendthrift Republican administration recently had the Republican-dominated
Congress raise the cumulative debt ceiling to $9 trillion on the estimated $10 trillion
economy.
The Republicans and the Democrats no longer can represent the issues facing the United
States: they are still locked in the same debate as they were 50 years ago. Big Labor
represents fewer workers, as the AFL-CIO is disintegrating. California movie star
Arnold Schwarzenegger has found it isn’t that easy to blow up the boxes. And the past
two national administrations have turned fiscal responsibility on its head: Clinton was the
most fiscally responsible President in history, not only balancing the budget but creating
a consistent surplus; and W Bush, the Andover cheerleader has mercilessly assaulted
future generations with debt.
Crisis in physics-based western science: data overload, information not useful,
knowledge a question, and wisdom sorely missing.
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Social Change
The economists’ theoretical solution to social problems is “technological innovation.”
The 1989 collapse of the Berlin Wall was a real event that symbolized the end of the
repressive power of the Soviet system. The emergence of the affordable personal
computer and the Internet has led to tremendous social change, and the potential to
improve interpersonal communication.
One of the many questions emerging is: what is the role of the public sector? Concepts
like public utilities were invented to cross over between public monopolies and private
sector rampant irresponsibility, but increasingly the government has become involved in
attempting to control economic and social options. Republicans and Libertarians argue
that the government should be “less” involved, but that is confusing because they want
the government involved in their personal agendas, on their side.
If, as Thomas Jefferson argued two centuries ago, government is best which governs
least, then we need to develop a new set of social structures, to re-define what we mean
by “government’s responsibility” in a post-computer reality.
I am arguing in this paper that we need a shift in theoretical focus from an emphasis on
national and state governments to the neighborhood/city/region. The structure should
focus on decentralization, responsible personal autonomy and flexible adaptability. That
means a focus on organization, management, communication, community, decision
taking skills, and working within the limits of the natural environment.
Further, I am arguing that General Systems Theory changes the scientific method, that
divide and conquer in science has outlived its usefulness, that Biology-oriented science is
the future. As Debora Hammond points out, “the scientific enterprise lacks an integrative
framework to put the pieces back together again,” while systems thinking offers “a new
rationale for scientific unity in a theoretical and experimental synthesis that cuts across
the fields of biology, chemistry, physics, mathematics and philosophy.”
Paragons of Paradigm Shift
In terms of time periods, examples of scientific and technologically-driven social change
include:
From 1500, Copernicus, Columbus, Galileo, the Caxton-Gutenberg printing press
From 1776, Adam Smith (economics), Jefferson (government), Antoine Lavoisier
(empirical science)
From 1900, Edison, Ford and Einstein
From 2000, the personal computer and General Systems Theory
Paradigm Shift from Kuhn
Thomas Kuhn, in The Structure of Scientific Revolutions, writes that the term “paradigm”
describes the set of characteristics that
“Defines a science: No other criteria so clearly proclaims a field a science as a
paradigm which is able to guide a whole group’s research. It ends the need for constant
reiteration of the fundamentals…
Theoretical and methodological beliefs which permit selection, evaluation and
criticism of projects…
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Object for further articulation and specification under new or more stringent
conditions…
Confidence to encourage scientists to undertake more precise esoteric and
consuming sorts of work.
“Aristotle’s Physica, Ptolemy’s Almagest, Newton’s Principia and Opticks,
Franklin’s Electricity, Lavoisier’s Chemistry, and Lyell’s Geology – these and many
other works served for a time implicitly to define the legitimate problems and methods of
a research field for succeeding generations of practitioners. They were able to do so
because they shared two essential characteristics: Their achievement was sufficiently
unprecedented to attract an enduring group of adherents away from competing modes of
scientific activity. Simultaneously, it was sufficiently open-minded to leave all sorts of
problems for the redefined group of practitioners to resolve.”
Science in Transition
For the purposes of this paper, please think about this section in the present by
substituting the word “economics” where you see the historical concepts for astronomy in
the late 15th Century and physics in the early 20th:
“Copernicus complained that in his day astronomers were ‘so inconsistent in these
[astronomical] investigations … that they cannot even explain or observe the constant
length of the seasonal year.’ ‘With them,’ he concluded, ‘it is as though an artist were to
gather the hands, feet, head and other members for his images from diverse models, each
part excellently drawn, but not related to a single body, and since they in no way match
each other, the result would be monster rather than man.’
“Einstein, restricted by current usage to less florid language, wrote only, ‘it was as if the
ground had been pulled out from under one, with no firm foundation to be seen
anywhere, upon which one could have built.’ And Wolfgang Pauli, in the months before
Heisenberg’s paper on matrix mechanics pointed the way to a new quantum theory, wrote
to a friend, ‘At the moment physics is again terribly confused. In any case, it is too
difficult for me, and I wish I had been a movie comedian or something of the sort and had
never heard of physics.’ That testimony is particularly impressive if contrasted with
Pauli’s words less than five months later. ‘Heisenberg’s type of mechanics has again
given me hope and joy in life. To be sure it does not supply the solution to the riddle, but
I believe it is again possible to march forward.’”
Historical Example: Dynamics for Change
As an example of a stage of paradigm shift from the American historical period of 1801
to 1816, about the actual cobbling together of the new nation by Presidents Thomas
Jefferson and James Madison from historian Garry Wills new book, Henry Adams and
the Making of America: Jefferson & Adams (1801-1816). Wills writes from the
perspective of John Adams’s great-grandson, Henry Adams, the Harvard historian who
took ten years to 1880 to write a nine volume analysis of Jefferson’s and Madison’s
administrations.
This is on the philosophical battle that Jefferson had about his commitment to
decentralization versus his needs as the national executive. The irony here is that
Jefferson did what he accused his friend/enemy/friend John Adams/The Federalists of
wanting to do:
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“The Federalists hoped for little from change, and clung to a belief that stability must
rest on privilege. That the privilege was often illusory just made them dishonest as well
as ineffectual.
The [Jeffersonians] by contrast were optimistic about change, hopeful about the capacity
of the American people...
The simplistic view of Federalists and [Jeffersonians] is that one stood for centralization
of authority and power, and the other for decentralization. But reality cannot be sorted
neatly into such nice compartments. The center and the periphery must always interact.
In fact, they are defined only by their relationship to each other - the center is central to
what, the periphery is peripheral to what? Federalists refused to recognize this reality, or
to do so with consistency. They wanted to protect, and therefore to contract, their hold on
ancient values. They were not static (no one can be). They were centripetal/inward
moving, [Jeffersonians] were centrifugal, expanding out toward new constituents, new
spaces, new opportunities. It was optimistic that it could do so and retain its identity.
But optimism is a force for change, and change alters identity. A centrifugal process
must generate ever new energies at the center to radiate outward to the periphery otherwise, expansion becomes mere accretion of disjunct parts. Power must permeate
growth. The branch flourishes only when connected with the life of the trunk. That is
why the [Jeffersonians] rhetoric condemning power could not survive the requirements of
expansion. That does not mean - as some say Henry Adams means - that [Jeffersonians]
became Federalists once they achieved power. That is what John Taylor of Caroline
claimed, and Henry Adams considers him a prisoner of the past, an anachronism, an
irrelevance. Henry Adams believes that the [Jeffersonians] transcended both parties, and
party ideology itself, to become that most American of things - pragmatic. Geography
made them do it. Henry Adams is right to say that Jefferson represents the best of the
American people, since they are a pragmatic people. "A people which had in 1787 been
indifferent or hostile to roads, banks, funded debt, and nationality, had become in 1815
habituated to ideas and machinery of the sort on a great scale." That is what Henry
Adams meant by calling Jefferson a subject for comedy. Jefferson kept failing to be as
idealistic and single-minded, as ideological and pure, as he thought he should be or would
be - "and a good thing, too," as the British say.
General Systems Theory
GST as a new way to do Science
My formal introduction to General Systems Theory was John Van Gigch’s graduate
course at California State University – Sacramento in 1975. I was working in the
California legislature as a consultant on mental health, health and welfare policy, and I
had just put together a bunch of new ideas about how to improve information flows in
social institutions in California. In my paper for the class, “Action in Time for Change”,
I concluded by stating that the systems approach is replacing the scientific method.
Huh?
I mean the analytic method of defining a problem is by building a box around it,
disassembling the parts, dissecting each element, and then drawing final conclusions. It
doesn’t work for studying living things, like people and organizational behavior. Instead
of breaking situations down so much that they lose their life, investigation needs to
integrate and evolve with new information over time.
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The technocratic focus has produced many wonderful gadgets and widgets, so many that
social beings are polluting the ecosystem, locally and globally. We humans are
continuing to trash our poor planet. We have overwhelmed many of the natural defenses,
and the evidence for nuclear holocaust or global warming is quite threatening to our
prospects for the future of life for our species.
Traditionally, social science has attempted to become more respectable by emulating the
investigative methods of physics – the linear, causality model, with the result of ignoring
the tangential consequences of intended stimulus within the experimental design.
Economists even have a name for these ignored consequences: neighborhood effects.
Things like pollution, poverty, and depletion of declining scarce resources are defined as
outside the box of analysis and therefore irrelevant to the discussion.
The problem with the scientific method is that it to often ignores away the real issues at
hand.
As an alternative, General Systems Theory follows a biological model of a system
retaining its adaptive viability in a dynamic, fast changing environment.
General Systems Theory encourages the thinker to broaden rather than narrow their
scope, to expand outside the box. In particular, for social science, to figure out strategies
to improve future options, and move beyond the status quo.
Theory of History of a Good Idea
Almost impossible to articulate (Systems: Von Bertalanffy’s, Wiener’s)
Crazy
Fringe
Radical (Systems: environmentalism: Rachel Carson’s Silent Spring, Paul Ehrlich’s
Population Bomb)
New Idea is glamorized by the media (Systems: 1970 Report of the Club of Rome)
Serious enough threat to be attacked by the establishment (Systems: 1970s)
Liberal, too good to be true
Moderate (where I believe Systems is now)
The Establishment
Conservative, the boring status quo
The enemy that the next stage must challenge to defeat
Only History
What is General Systems Theory?
OK, just so you understand, THIS is the most important section of this paper. After this
section, the paper shifts to politics and economics, so please understand that those are
examples of applying general systems theory, but they are mere examples. The main tool
for institutional transformation is this new systems language which has a bio-logic
orientation, rather than a mechanistic perspective.
From Decartes to now, western science has been dominated by an analytical method that
emphasizes reductionism and dissection: divide something into static units, and then try
to explain what happens.
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The following is a composite of quotes by the founders of the systems language, Ludwig
von Bertalanffy, Kenneth Boulding, James Grier Miller, Anatol Rapoport, and Ralph
Gerard, from Debora Hammond’s book/Ph.D. dissertation, The Science of Synthesis:
Exploring the Social Implications of General Systems Theory.
Starting with a story from Miller that is not in Hammond’s book, about the genesis of the
systems movement. According to Boulding, in 1954, at the Center for Behavioral
Sciences at Stanford University, four Center fellows – Von Bertalanffy (biology),
Boulding (economics), Gerard (psychology), and Rapaport (mathematics) – were having
a discussion. Another Center fellow walked in and asked: “What is going on here?” and
Boulding answered, “We are angered about the state of the human condition, and ask
What can we do – what can science – do about improving the human condition?”
“Oh!” their visitor replied, “That is not my field.”
The four scientists felt that their visitor’s statement reflected the fragmented disciplines
of science that have little concern for doing anything practical about the fate of humanity.
So, they asked themselves, “What would happen if science would be redefined by
crossing disciplinary boundaries and forge a general theory that would bring us together
in the service of humanity?”
Basically we are looking at a new scientific method, open, natural expansion of
consciousness from specific to general, a union of analytic and wholistic, dynamic rather
than static, looking for useful patterns. This means broadening the scope of inquiry to
include all relevant factors, grounding technical rationality in the larger social and
cultural context.
Boulding thinks of systems as a way of looking at things, a mode of inquiry rather than a
rigid model of nature; there is a deep tension between the perception of the real world as
utterly diverse and private, and the rage of order that we have that drives us to a
passionate desire to experience the world as a unity. It is an impetus to continually
extend the scope of inquiry, to foster a more expansive conception of knowledge. Gerard
sees knowledge as progressing from observational to taxonomic to structural to dynamic
to holistic formulations.
For von Bertalanffy, systems means an organismic approach complementary rather than
antagonistic to the classical analytical approach; necessary to understand not only the
parts but also the relations that exist between them. Growth is one of the fundamental
problems in biology. The organism is never in a state of equilibrium, and maintains itself
in a nonequilibrium state by taking in a continuous supply of energy and exchanging
components with its environment. Von Bertalanffy points out John Dewey’s emphasis on
including the environment in any study of the organism.
Noting Thomas Kuhn’s model of scientific revolutions, von Bertalanffy sees General
Systems Theory as a new paradigm that is being elaborated, to some extent
mathematically in terms of nonlinear differential equations, but also in terms of verbal
formulations, since there are clearly aspects of reality to which the language of
mathematics does not apply. The most significant aspect of this new paradigm, in his
eyes, is that it offers a new world outlook or philosophy…
Von Bertalanffy’s emphasis is on the need for a conceptual framework that transcends the
mechanistic foundation of classical science in order to address the more complex
phenomena that characterize the biological, behavioral, and social sciences. He cites
Warren Weaver’s distinction between classical physics, which deals with simple systems,
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which is rarely more than two dimensional linear causality; and the new science of
systems, which deals with organized complexity.
With von Bertalanffy, these concepts provide a foundation for interdisciplinary synthesis
and contribute to the unification and integration of science within a broader framework
than the reduction of all sciences to the mechanistic conceptions of physics. Further, it
facilitates a more integrated approach to education that includes ethical values and the
development of the personality.
Norbert Wiener describes cybernetics as a dramatic departure from the Newtonian world
view and the basis for a new theory of scientific method. As with von Bertalanffy’s
open-system concept, the starting point for cybernetics grows from the apparent
contradiction between the 2nd law of thermodynamics and the evidence of evolution.
Information is not subject to the laws of conservation and can accumulate and grow over
time, thus accounting for the triumph of evolution over entropy.
Von Bertalanffy is concerned about the nature of living processes to develop increasingly
complex forms, in opposition to the second law of thermodynamics which implies that
physical interactions should proceed toward the least-ordered state, characterized by
maximum entropy, minimization of differences, and equilibrium. In stark contrast, the
evolutionary phenomena of life manifest increasingly complex and highly ordered forms,
decreasing entropy, and greater heterogeneity. Bertalanffy pointed out that the second
law of thermodynamics applies only to closed systems, which had been the primary focus
of physics. Far from contradicting the principle of thermodynamics, he points out the
phenomena of life requires an expansion of traditional thermodynamics, of which closed
systems are only a special and very limited case.
Von Bertalanffy identifies these processes of differentiation in living systems: 1)
progressive integration, as the parts become more dependent on the whole; 2) progressive
differentiation, as the parts become more specialized; 3) progressive mechanization,
meaning the loss of equipotentiality as the parts become fixed to a single function; and 4)
increasing centralization, as certain parts gain predominance over others (such as the
nucleus in the cell or the nervous system in higher animals).
While cybernetics emphasizes feedback as the primary mode of regulation, von
Bertalanffy suggests that is one of many principles that apply to systems in general, and
that there are other kinds of regulation that are inherent in the system itself and not
dependent on input from the environment….The concepts of equilibrium and homeostasis
cannot account for the phenomena of change, differentiation, evolution, adaptation,
emergence, creativity, and self-realization characteristic of living systems and human
beings.
Boulding sprightly points out the meek will indeed inherit the earth because they are
more adaptable; General Systems Theory should enable us to see the world of human
ideas as an ecosystem, fostering immense variety, and not as an organism demanding
subordination to a central authority; it is of immense importance to look at the earth as a
total system in which only a tolerant ecological view can save us. Von Bertalanffy hopes
this approach would foster grass-roots involvement in global, participatory democracy.
Of the major schools of thought within systems theory, my focus is organizational design,
behavior and management:
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Psychiatrist Miller asks Can the scientific method solve the larger, more pervasive
questions about man as well as the smaller more particular ones? Is the tool with which
man has won his victories over the physical world applicable to uncovering the laws
which govern man’s conduct, the deepest causes of our strife and our harmony?
For Rapoport, the mathematician interested in mental health, the systems approach puts
the psyche back in psychology when it was in danger of being sacrificed in the interest of
conferring scientific respectability on the study of human behavior. Von Bertalanffy
quotes Arthur Koestler: for the anthropomorphic view of the rat, American psychology
has traded in a rattomorphic view of man.
Boulding describes the idea of freedom within order, a pluralistic conception of the
universe that would support many centers of power. The objective is to preserve
democracy through more effective social-feedback mechanisms and the development of
skills in democratic social management among the general populace.
Information is cumulative and capable of continual growth and expansion. For Boulding
systems involves information, know-how, knowledge and learning – all of which have
strong elements of indeterminacy in them. Since information is the only thing capable of
evolution, it provides the key to evolutionary structure.
With self-consciousness, the evolutionary process becomes at least in part teleological
[future oriented], directed by an image of the future in the minds of active participants
who are capable of affecting the system. There are the enigmas of circular causality,
which underscores the complex and paradoxical nature of the relationship between part
and whole, granting a degree of relative autonomy to each level of organization.
To which Stafford Beer and I argue that the goal is to drive down organizational
decisions to lowest level so that the people directly affected are the ones who make the
decisions.
Applying General Systems Theory
The power of applying General Systems Theory (GST) lies in the conceiver’s ability to
look around boundaries and bridge gaps between neighboring entities – to see a bigger
picture over a period of time. While General Systems Theory is frequently applied to the
study of industrial production and other large scale technological processes, the basic
“systems model” comes from the biological sciences (although the engineers say they
developed their version independently). In biology, boundaries and gaps always change
over time and so offer a more dynamic context.
To apply General Systems Theory,
identify something you want to study, focusing on a particular problem, issue or
item, and call it a “system”
create your own visual map of the factors or actors who impact on the particular
area of interest
write out your map, with the problem in the center, identifying as many
factors/actors as you can
identify factors that make up the climate of your picture, which describes the
system’s environment
look at how the different system factors interact with each other and parts of their
environment over time
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The key change of systems thinking is to use a biological model, like a living cell or even
a human body, when building a model of anything else. Probably not the box of the
engineer’s closed system. The traditional model of the clocklike machine of the world of
physics that has been seen as the definition of scientific discussion for the past few
hundred years must be viewed as a static special case of a dynamic open system.
Some things are fairly static in life, like our skeletons, and we need social structures
which are stable. But most of our organizational models have been dominated by 200
year old information systems that are slow moving, with only annual increments of
change. General Systems Theory is about how to look at or for states of change. This
requires more than analysis; this calls for synthesis:
•
•
•
•
•
•
•

How do the key factors/actors in the system normally interact with each other?
What are key actors’ range of irregular behaviors?
What cost to the system does the problem create?
What happens just before the problem?
How does the problem get dealt with?
Is problem resolution possible, or is there a place where the problem normally gets
hidden until it blows up again?
Is it possible to indirectly change the environment so that the problem disappears?

The preliminary answers to these questions lead the investigator to a range of options for
changing the system and its environment so that the problem may be impacted. Applying
General Systems Theory is the studied art of actually being involved in a particular
system, making an impact, and then dealing with the consequences. The advantage of
GST over conventional analysis is that the observer broadens her or his scope of the
problem initially, and then sees more of the wide range of factors with potential impact
on the problem, and views change over time.
For a system to survive, it must complete and repeat certain cycles; continuance is the
ultimate test of system viability. From a General Systems Theory perspective, ALL
systems are organic and must follow the laws of biology, even machine parts suffer from
long term aging. Death and possible renewal are necessary for life.
This GST approach to problem solving encourages and allows different individuals to
speak as equals from their own inherent biases and limitations. People are basically
positive if given the opportunity, capable of being creative, need some structures and
socially-defined limits, and most will buy into the social mores of the time and context
(including class and gender specifics). Von Bertalanffy aligned himself with the gestalt
and humanistic traditions, which are rooted in a developmental view of the personality,
emphasizing the processes of individuation, emergence, differentiation, growth and
learning. Boulding was trying to tie together economic man, biological man, sociological
man, psychological man, and perhaps even religious man, and bring the fragmented back
together again.
People on the same planet, with similar concerns and problems, needs and desires, speak
of survival, security, belongingness, friendship and self-actualization, according to
psychologist Abraham Maslow. If, as his colleague Carl Rogers argues, people are
basically positive, then it is only rhetoric and bad manners that hold together the world
arms race that the U.S. military-industrial complex underwrites, continue to spoil our
water, soil and air, misinform the public about carcinogenic processed food, sustain giant
bureaucracies of millions of tiny boxes of power struggles, revere status-oriented
academia, and nurture an international economy which would be delighted if half of us
went to war tomorrow.
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Teilhard de Chardin was a French Jesuit priest-paleontologist who was exiled to China
for seeing life as greater than the Catholic Church. Chardin wrote a book called The
Phenomenon of Man to describe our worldwide social awareness as something
magnificent and precious – what Chardin calls “the noosphere”. Located conceptually
between the atmosphere and the biosphere, this noosphere idea seems to include all the
writing, speaking, thinking, feeling and subconscious awareness happening on the planet.
As an idea, it seems to give people a context for talking about human problems: what are
the major interactors in the problem? How does change in the environment around the
actors influence the problem? What would be positive change?
Criteria for Evaluating Social Science Tools
From Tools for Conviviality by Ivan Illich:
There are two ranges in the growth of tools: the range within which machines are used to
extend human capability and the range in which they are used to contract, eliminate, or
replace human functions. In the first, people as individuals can exercise authority on
their own behalf and therefore assume responsibility. In the second, the machine takes
over – first reducing the range of choice and motivation in both the operator and the
client, and second imposing its own logic and demands on both. Survival depends on
establishing procedures which permit ordinary people to recognize these ranges and to
opt for survival in freedom, to evaluate the structure built into tools and institutions so
they can exclude those which by their structure are destructive, and control those which
are useful. Exclusion of the maligning tool and control of the expedient tool are the two
major priorities for politics today.
If a just society is one in which liberty for one person is constrained only by the demands
created by equal liberty for another, then we need to have institutions which promote a
delicate balance between what people can do for themselves and what tools at the service
of anonymous institutions can do for them. In order to achieve this, natural and social
science need to be used to create tools, utilities and rules available to everyone, thus
permitting individuals and transient associations to constantly recreate their mutual
relationships and their environment with unenvisaged freedom and self-expression.
Examples of tools that move society in that direction
-

-

problem oriented medical record: in the early 1970s, a physician in rural
Vermont named Larry Weed revolutionized pre-computer medical practice by
proposing organizing the medical record as though each person is unique, and
the record should help solve the patient’s presenting problems, rather than
being organized to the convenience of the boxes inside the hospital’s
organization chart.
case management: during the 20th Century the field of social work grew to try
to accommodate the cracks and failures of the profit-driven industrial health
care delivery monster; people are relentlessly ground up by our modern
institutions, and there is little give for real human beings; to be able to assist
individuals in gaining maximum control and fulfillment, or at least survive,
social workers developed the concept of the case management process to help
keep track of where someone seems to be headed to work things into a better
place; when Ron Dellums, a social worker from Berkeley, was elected to the
U.S. Congress, his case management approach to constituent problems was so
much more useful that it is now standard procedure in all congressional
offices.
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-

integrative or functional medicine: looking at the whole body, lifestyle and
nutrition, Integrative or Functional Medicine involves understanding the
stages of disease, looking at prevention and treatment of complex, chronic
disease. It is an integrative, science-based health care approach that treats
illness and promotes wellness by focusing assessment on the biochemically
unique aspects of each patient, and then individually tailoring interventions to
restore physiological, psychological and structural balance.

There are seven basic principles underlying the functional medicine approach:
-

Science-based medicine that connects the emerging research base to clinical
practice.
Biochemical individuality. Each person is genetically and environmentally
unique, which affects how she or he expresses both health and disease.
Patient-centered care (rather than disease-centered) means that the person is the
focus of care, not the diagnosis.
Dynamic balance describes the ever-changing relationship between internal
(mind, body, and spirit) and external (physical and social environment) factors
that affect total functioning.
Web-like interconnections among the body’s physiological processes also affect
every aspect of personal functionality.
Health is a positive vitality. What is the person’s range of feeling really well, full
of vitality and life.
Promotion of organ reserve. Heart, lungs and glands and everything else in the
body can achieve greater stamina, better recovery from illness, and a longer
“health span,” not just a longer “life span.”
Using these principles, functional medicine practitioners focus on understanding the
fundamental physiological processes, the environmental inputs (diet, exercise,
psychosocial forces, toxics and traumas), and the genetic predispositions that
influence every patient’s experience of health and disease.
- historical institutional uses of systems theory: the most famous systems analysis
disaster is the U.S. Department of Defense analysis that led to the U.S. involvement
in Vietnam in the 1960s. The greatest known success was when W. Edwards
Deming, the American efficiency expert, was hired by the Japanese national
association of scientists and engineers in 1951 to transform the Japanese economy.
Deming brought the Japanese economy into its modern success using the systems
approach to bust out old stereotypes: his Quality Circles invited workers from
adjacent work units to challenge and even criticize each others products and work
interfaces. Change from within brought the Japanese economy from despair of defeat
from World War II to being the dominant economy besides the U.S. Deming is the
other American who has influenced modern Japan as much as Douglas MacArthur
(who designed the Japanese constitution).
Adaptive Organizational Behavior

Current social structures are static. Budgets are annual, corporations report quarterly –
from when a year was considered to be a short period of organizational time.
Now we have instantaneous communication to a fault. We are being overwhelmed with
media that is noise and junk.
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The challenge is to design a dynamic information structure that encourages a real time
present future focus.
Jane Jacobs, in The Nature of Economies (1999) uses a conversation among a small group
of friends to explain this concept:
“The essence of dynamic stability is constant self-correction,” said Hiram, the ecologist.
“What’s your definition, Armbruster?” (the intellectual).
Dynamic is from Greek for ‘power’ or ‘strength’; it carries a sense of motion. Stability is
from a Latin root meaning ‘to stand,’ and when it’s coupled with dynamic, it carries a
connotation of resisting overthrow or collapse.”
“Energetic steadiness,” said Murray, the economist.
“Before you go any further,” said Armbruster, “just what kinds of dynamic entities are
you referring to?”
“Every kind of system that is neither inert nor disintegrated. This includes all living
systems: ecosystems, organisms, cells composing organisms, microorganisms. It also
includes many inanimate systems: rivers, the atmosphere, the crust of the earth. Human
settlements, business enterprises, economies, governments, nations, civilizations – they’re
all dynamically stable systems. Stability implies its opposite, instability. All dynamic
systems are in danger of succumbing to instability, which is why they need constant selfcorrection. If and when a dynamic system decisively loses stability, it either collapses
into inertia or disintegrates. Then eventually maybe something else dynamically stable
engulfs it, or something new organizes itself from the pieces.”
“Much the same as saying all things alive are in peril of death,” put in Murray.
“No dynamically stable system lasts forever,” said Hiram. “But the wonder is that such
vulnerable systems endure at all, succeed each other, and even flourish for their time
under the sun. Dynamic systems have resources and methods for evading collapse. Of
course luck plays a part, but even when luck favors them, dynamic systems must
continually correct themselves with timeliness and accuracy. Resources and methods for
doing this fall into four categories, of which – “
“Only four!” exclaimed Kate, the ethologist/animal behaviorist. I’d have supposed
dozens for economies alone; and in the rest of nature – what, millions? Trillions?
“Actually, four are quite a lot,” replied Hiram. “Nature is prodigal with details but
parsimonious with principles. I’ll sketch out the categories in this order: bifurcations;
positive-feedback loops; negative-feedback controls; and emergency adaptations.”
A bifurcation is literally a fork in the road, where a new direction must be taken.
Mathematicians call the same kinds of events discontinuities. Here’s the correction
principle: A system’s instabilities of some sort can have become so serious that for it to
continue operating as it has been is not a practical option. It must make a radical change,
travel into new territory. Jacobs describes the emergence of air-breathing vertebrates
from an ancestry of marine vertebrates. Mine is when a dinosaur/lizard built wings and
flew to evolve to a bird. The discussion here is about decisive evolutionary change.
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Stafford Beer: Copernican Scientific Revolutionary of Social Organization
A paradigm shift is a transformation in social consciousness based on a body of ideas
providing a context to see the world in such a new way that it is a new world.
Before Copernicus: God above, Earth below, humans have a special relationship with
God.
Copernicus: Sun is center of only our little solar system. If God is no longer above,
where is human in the grand scheme of things?
Before Lavoisier: Science involved reading Aristotle’s definitions of air, earth, fire and
water.
Lavoisier: named hydrogen and oxygen as distinct gases, presented chemistry based on
the oxygen theory of combustion (and respiration and fermentation) into carbon dioxide,
introduced the two letter chemistry symbols, introduced balanced chemical equations to
explain weight differences, rejected Aristotle’s 4 elements for 33 (of which 31 are still
considered elements), published the definitive textbook on Chemistry in 1789 which
introduced all of these concepts to the emerging European academic and scientific
community, and served as the secretary of the committee which invented the metric
system – defining calorie and laying the foundation for the analysis of thermodynamics.
Before Darwin: Human is top of the evolutionary chain, created in God’s image.
Darwin: Natural Selection leads to species specialization, humans lose preeminence
among species.
Before Stafford Beer: Organizations thought of in terms of static organization charts with
hierarchical bureaucracies, many layers of administration, TOP down decision taking,
with built-in confusions of communication and control that lead to built-in conflicts.
Stafford Beer: All organizations that continue to exist have a part that does something in
the world, and a second part that looks at how the environment is changing and what the
organization should do in the future. The Viable System Model identifies the necessary
and sufficient information flow that an organization needs to adapt over time; the model
can be used to help an existing organization identify areas where communication is
breaking down, and design new communication structures to accomplish new goals; all
workers share access to manager’s reports, which are designed in a way that empowers
all to participate in debate about what the numbers mean, what the policy options are, and
what direction the organization should point new efforts towards. It shifts the focus of
organizational power down from “the Boss” to the operations level, with the emphasis of
management shifted to being in service to operations.
Beer’s Concern about Timely Organizational Response
The time-lags in the managerial context are too long. Firms are in one of several
organizational system modes: sustained activity, growth, retrenchment, crisis, moribund,
death-wish or aggression. The firm remains locked in one mode because it believes that
it cannot readily change course – and therefore it disregards its opportunities of doing so.
Perhaps this is partly due to systems of annual budgeting. In nature the viable system
does not make this mistake; it is conditioned by evolution to be ‘quick to the draw’ where
a change of mode is concerned. In management, the inertia is very high (unlike nature).
When it comes to government, the inertia is so high as almost to deny the mechanisms for
adaptation enjoyed as a right of any viable system. The reason for this in large-scale
enterprise is the belief of all concerned in inertia itself. Opportunism is a dirty word, it
betokens irresponsible action. The viable system in nature seizes its opportunities.
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Companies and nations have failed in this rapid switching. Artificially contrived viable
systems do not pay sufficient attention to the immediacy of response, nor in general to the
instabilities of (worse) the rock-hard overstabilities engendered by differential time-lags
inside the informational circuit.
Stafford Beer’s Viable System Model (VSM) for Managers
The evolutionary change is a new way to look at organizations: as an adaptable organism.
Every living, surviving entity has a management structure, which is mapped in the Viable
System Model as Systems 1-2-3-4-5:
Start out with something that does something in the real world, and call it System 1.
System 1 extracts some inputs from its Environment, processes them, and sends outputs
back to the Environment. It has a management information structure, and a manager,
who makes decisions and has responsibility to keep this System 1 alive in a changing
environment. With the environment’s enormous and exploding complexity, the manager
must use information to adapt the process to remain viable.
System 2 is the coordination function with other System 1s (mostly on the squiggly lines
between their operations). System 2 is to prevent oscillation, so that there is a minimum
of backlog and the need for storage space, and to specifically maintain a positive attitude
about the exchange of information within the organization but outside the rigidly defined
lines of communication established for management in System 3. System 2 is routine –
messages are received from System 1 or System 3 that something needs to go smoothly,
and they figure out a convention for doing it. Examples range from personnel policies
and the annual budget process, to planning cycles, frequency of scheduled meetings, and
rules for common purchasing.
System 3 is middle management, to coordinate the use of Technology A (“Here and
Now”), the processes used to do something in System 1s, looking for synergy between
System 1s. System 3 communicates on three channels: resource bargain (two-way),
command (one way) and System 3* audit (mopping up excess variety by delving into
operations to ask specific questions). System 3’s job is to make sure System 1 is
succeeding, whatever it may take. An organization is increasingly centralized and
authoritarian in proportion to the quantity of decisions made about “Here and Now” in
System 3 rather than System 1. Fewer decisions reflect a corresponding increase in
decentralization. An important, in fact decisive, condition for maintaining a low
frequency of decision-making via System 3 is a well-developed System 2. Units within
System 1 can only attain a satisfactory ability to select courses of action and make
decisions, if System 2 is well-developed and attitudes to lateral contacts within the
organization are positive.
System 4 is about finding Technology B (“Change and the Future”), identifies needs and
potential for change, whatever could replace Technology A.
System 5 mediates between System 3 (“Here and Now”) and System 4 (“Change and the
Future”).
Hands On: actually building a Quantified Flow Chart that is a Graphic Model of System 1
processes: a trained interdisciplinary team that includes insiders creates graphic
quantified flow charts of what is actually happening now. Most management information
systems try to monitor too many items, so that their human regulators are overwhelmed.
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The cybernetic approach determines to isolate whatever is important to the manager to
know at any given moment, which requires real time technology.
The mapping of the organizations on to the VSM retains all the necessary
complexity of viability with all the possible simplicity of a basic diagram. It offers
operational realities that lead to key conclusions agreed to by the work team, who
identifies which major flows and which potential bottlenecks are to be monitored. There
are usually ten to twenty at each level of recursion, although some may be so
sophisticated that data collection methods must be custom invented.
Thus it is that even financially trained people on boards may be observed
scribbling little charts on their scrap pad: “It went up, it went further down, it leveled out,
it is going up again”. This is the sort of impression that has managerial impact. Certainly
a numerical statement presented to a greater number of significant figures than could be
measured in a national physical laboratory will not have so potent an effect. We readily
perceive relative size, relative slope, relative color, and relative movement, whereas
tabulations have to be disentangled from their level of arithmetical abstraction into these
forms.
The magic number is 7 (+/- 2): indices need to be either aggregated or sampled to
make sure that there isn’t too much information, so that the manager can focus on key
values.
Observations:
All decisions should be made at the lowest possible level of the organization. It is there
that the alternatives and the consequences can best be evaluated.
Most organizations’ managers get so caught in Technology A (“what we do better than
anybody else”) that they do not recognize the need for System 4, so they collapse System
3-4-5, and focus on System 2, and become efficient dinosaurs.
A fundamental concept of the Viable System Model is the idea of recursion, of cells
living within a dynamic environment. The idea is to realize that each System 5 lives as a
System 1 management structure within a larger environment, and simultaneously the
original System 1 is also a System 5 for a smaller but still vital part of the universe.
This recursion concept transcends the whole political question about creating social
change versus defending the status quo: at the System 1-2-3 level, the manager is looking
for improvements, making sure everyone knows what to do and is doing it right, about
being “efficient”; and at the System 3-4-5 level, the manager is looking at major
structural adaptation to an already changed environment, about realizing that what is
happening isn’t nearly good enough, and major changes must be made, so that the
organization can become “effective.”
Stafford is empirically-oriented, and builds a lot of ideas from Ross Ashby’s notion of
requisite variety, which challenges a manager to match complex variety, to gain some
control over information flow to improve decisions. Most management strategies either
reduce the information complexity coming from the environment (planning, structural
change such as divisions or specialization, or operational refinement) or amplify the
manager’s variety (augmentation such as bringing in experts or consultants, structural
like diversify, acquire or reorganize, or improve information flow).
The primary goal of the information model is to be able to identify incipient instability so
that the manager can adjust the process to adapt to changing reality in the environment.
Current corporate decision making is based on the previous quarter, and government
decisions are based on the previous year – which will rarely help the manager in adapting
to FUTURE changes in the environment.
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Instead of having a time lag of even a month, in which case it is too late to do
anything to intervene in time, what is happening NOW? If it was happening
yesterday, and is probably happening still now, is not so much of a disaster (or
triumph) yet but of a rocking-of-the-boat (incipient instability), and if we can
detect it at once, then we may be able to restore the equilibrium.
Which leads to the concept of management that has power of information to
manage: do something now so that the future will be different from the future that
otherwise would have been, a working definition of planning. By establishing
long term normative planning goals, short term strategic goals can be defined, to
guide actual tactical actions. But if information is lagged, then the future is
foisted upon us, because it has already happened by the time we realize it.
Real time information gives the manager the power to once again manage in the
short term: it was once possible to observe activities under command, dislike the
outcomes, and issue new orders instantly. In this way, managers quelled incipient
instability. The inability to do this today is an artifact of our immensely cluttered,
bureaucratic and inept systems – computerized though they may be. Consider the
absurdity of a government’s employing an army of econometricians in order to
forecast (from lagged data) where we already are. And because the forecasts are
often wrong, we decide our plans as proceeding from an initial position that we
never occupied in the first place.
A properly designed cybernetic system does not over-react, because it has
properly calculated feedback functions that smooth irregularities and impose
delays that are systemically appropriate. The present instant-response system,
which has not been properly designed (nor designed at all), is as over-reactive as
could possibly be.

The final introductory comment about the Viable System Model is to explore a term that
Stafford invented: algedonic. He put two Greek words together that mean pleasure/pain.
It is intended to be a measure of satisfaction, on the most crude level: Yes or No, on a
scale of one to ten; add it up among a group of people, and get a measure; then do it a
while later and see if their satisfaction level has gone up or down. It cuts through all the
specifics, and just asks the global question of evaluating the System 1 in its environment.
[That is an effort to synthesize Stafford Beer’s The Brain of the Firm, The Heart of
Enterprise, Platform for Change (with reader’s guide by this author), Diagnosing the
System for Organizations, and the wonderful compilation edited by Raul Espejo and
Roger Harnden: The Viable System Model: Interpretations and Applications of Stafford
Beer’s VSM, especially Stafford’s “National Government: disseminated regulation in real
time, or ‘How to run a country’”.]
Using VSM in Developing Organizational Competence in a Business
This is from a report by a Swedish paper making company with 8,000 employees, in
Espejo and Harnden’s The Viable System Model: Interpretations and Applications of
Stafford Beer’s VSM:
Each manager of an organizational unit receives a large quantity of information. This
forms the basis for a large variety of alternative modes of action. Naturally, no manager
can systematically evaluate every theoretical alternative. Experience and subjective
evaluation act as a filter to determine the alternatives selected for final consideration.
Consequently, a great majority of decisions are simple and self-evident for an
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experienced manager, who is therefore able to spend more time on dealing with the few
difficult decisions, which often tend to be those related to changes in the demands made
by the surrounding world.
Inner stability can be achieved through feedback within the unit. Alternative modes of
action and stimuli for change are received from outside. A large number of channels are
required, supplying a considerable flow of information, to meet demands related to
stability and integration within an organization. These channels of information must flow
between manager and employee as well as between individual employees, inside and
outside the unit. It is important to develop and support lateral contacts, both inside and
outside the organization.
VSM Experience so far by the Swedish Paper Company
Have we been able to achieve our objectives through this long process? The answer is
still uncertain. We started by talking of 3-5 years to make noticeable progress. After
roughly three years we knew that five years would be required to change the culture of
the Group. However, some preliminary conclusions can be stated now.
1.
2.
3.

4.

5.

6.
7.
8.

9.

We are profitable: that really is the “acid test”.
Everyone who requires specific information for his/her work is entitled to get it.
This is crucial to our efficiency.
Stafford Beer’s model as applied by us has helped in several ways. Foremost, top
management has felt itself completely confident that the message is good and
consistent. There is a new consciousness of the importance of systematic
information flow.
It is important to recognize that the standard model for our organization (chain of
command decision orders and follow-up accountability) remains valid.
Traditionally, only the channels of communication which enable directives/orders
are described, which is the equivalent to System 3. The new approach means that
we consciously complement our model with our personal experience of what we
all know happens in an organization. Reports are not sent only to the manager –
they are also sent to the next manager, and to adjacent departments. Plans and
information are spread through the organization by word of mouth, as well as the
written word. By bringing this to everyone’s attention (especially System 2), we
can all make a conscious effort to develop this necessary aspect of our work.
All groups given new autonomy are first happy, then troubled. They cut
themselves off from the world for a while when they try to establish their own
identity and their own work rules. After one or two years they are ready to
cooperate with the outside world again.
It is difficult to make middle management understand that it is to their advantage
to delegate authority. They feel sometimes that their power base is threatened.
It takes an extra effort to make profit centers realize that it is to their own
advantage to cooperate with other profit centers to gain synergistic effects.
Centrally we assist in creating ‘network’ groups between key professionals.
The model has not, however, become part of every manager’s daily language,
although quite a few often think in terms of the systems of the model. It is
notable that engineers especially find the model interesting: their technical
background in regulatory systems makes it easier for them to understand.
Some union people also accept the model easily. Skilled workers are proud
professionals used to solving their own problems.
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10.
11.
12.

13.

When introduced to the model people start asking ‘where am I?’ It requires a lot
of effort to make people understand that they have to work within more than one
system.
We stress very carefully that decentralization does not mean independence. It
means that more people have to take interdependence into account on their own.
The basic concepts, objectives and rules are to be followed.
We also stress carefully the nature and the significance of our control system.
However laudable autonomy might be, it has to be embedded in some overall
cohesive context for the corporate identity to emerge. As one of our managers put
it: Trust in people is all very well, but some control mechanism is necessary.
Finally, and perhaps most important, we can see how a new generation of middle
managers is taking on new tasks and creating new opportunities. They are not
waiting for their ‘marching orders.’
Practical Political Challenges

So, given all this theory, what practical directions are potentially available to the State of
California?
create safe, viable systems
high and medium density housing close to adequate public transit to minimize
local traffic problems/needs
decriminalize society: main sources of arrest: drugs/alcohol and automobile
accidents
transcend financial fraud: go from a scarcity philosophy to an abundance
philosophy
less children, as a personal decision
less hectic workplace: think smarter
not the volume of work/communication/data but superior decision tools that give
organizations greater ability to accommodate need and simultaneously promote
organizational flexibility to adapt to other dynamic organizations as well as a fast
changing world environment
Pro-active Institutional Tools
-

-

State/national identification (social security number, electronic eye print, identity
theft protections)
global voluntary database for public policy analysis and to create a history for the
future
social service planning, management and program evaluation; see Action in Time
for Change, 1976
single payer health care: only the U.S. has unsuccessfully stuck with massive
failed experiments with the HMO (health maintenance organizations), further
complicated by the tragic MediCare prescription drug financing scam; by
comparison, Germany’s health system was set up by Bismark in 1870, survived
losing two world wars, and the health professionals, the consumers, the employers
and the elected officials are all satisfied; see “Systemic Trauma: The Troubled
Prospects for Managed Care in California and the U.S.” in the ISSS 1996
Proceedings, Louisville
building a policy forecasting computer model for statewide analysis; see “The
Computerized Community & Can We Measure Optimal Community?” 1995
Amsterdam ISSS Proceedings
converting to a regional form of local government based on a unit of 10,000
people, instead of counties, and then define geographic regions in terms of blocks
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of 100 and 10,000 people in a specific demographic, so that when it is necessary
and appropriate, all of the representatives for a given problem area can focus;
design the information structure so the computer matrix does all the difficult
coordination, making it convenient for people to work together.
Integrate the California state master plan for higher education into a single
governing structure for the University of California, the California State
University and College system, and the Community College system, eventually
consolidating decision making, administration, governance and financing, with
UC being forced to give up some of its privilege, to better distribute resources by
giving more to Community Colleges, which have the most direct local contact.
Debora Hammond responds: “I had some ideas along these lines, as the new
master plan was being drawn up. Would make much more sense to organize the
educational system around a regional network model, with the research
universities serving as resources for the state university and community college
system, instead of a tiered structure (that puts the leadership of the CSU, for
example, in Long Beach, which means I have to travel south if I want to be a part
of system-wide initiatives). Far more logical would be to have the UCs as
resources for the region - networked with the State University and Community
College, and even more fully with the public school system, which would allow
for the coordination of various service learning/community-based research
projects across the educational levels.”
New state constitution based on grass roots communication

Part 2: Viable Urban Settlements follows.
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Introduction

Most learning by adults and organizations occurs when something new replaces in the
mind that which was previously thought to be known, that is, unlearning. Unlearning
must frequently precede or at least occur simultaneously with learning. Nevertheless, the
literature on organizational learning has virtually ignored the unlearning process until
recently when few authors have given it some attention. Research in the field of
organizational learning and knowledge management shows that learning and adaptation
takes place much more easily within the prevailing mindset (view of the world) than
outside of it.
Unlearning is a challenge because the human tendency to preserve a particular view of
the world is very strong and the change to a new paradigm not only requires an ultimate
act of learning but also of unlearning.
Our assumptions about the nature of reality can impose the most severe restrictions on
our ability to learn. Unlearning these assumptions requires raising them to consciousness
and this can occur only when we confront the dilemmas that they create. Therefore,
raising our worldview to consciousness is among the most important things we can do to
enhance our learning and unlearning. The intention of this paper is to demonstrate that it
is possible to design systems that not only facilitate learning and unlearning within the
prevailing worldview but it can generate questions about the adequacy of the assumptions
that make up that concept of reality.
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Mindset/Worldview and Unlearning – A Review of the Literature
Learning required is identified by knowledge gaps between intended outcomes and actual
results. A lack of information, a lack of skill or a lack of resources may evidence these
knowledge gaps. Such gaps could be characterized as external to the individual and are
therefore often visible.
Unlearning required is identified by perceptual gaps between the individual’s mindset
and actual situations. Mindset, or worldview, for the purposes of our discussion here, is
described as the values, beliefs, experiences and assumptions of the individual.
Govindarajan and Gupta (2001) discuss the concept of mindset and state that mindset is
“also referred to as cognitive schema, mental maps, or paradigms, and mindset can be
traced to the research of cognitive psychologists who have addressed the question of how
people make sense of the world in which they interact.”
These gaps would be characterized as internal to the individual and are therefore
frequently unseen.
Mindset is further defined as a:
Person's frame of reference that is fixed. A person can have a particular "mindset" that is
so strong in a specific outlook that they do not see other perspectives, even though they
might hear them and believe they have given them consideration. This prevents looking
at new options in a realistic sense. (ag.arizona.edu/futures/home/glossary.html)
A particular point of view through which one experiences reality. A mindset can feel like
acting or role-playing during training, but ultimately one simply becomes the mindset that
one wishes to have. At that point, it is an honest expression, although it is a chosen pointof-view. (www.questkagami.com/glossary.html)
A mindset, in decision and general systems theories, refers to a set of assumptions,
methods or notations held by one or more people or groups of people which is so
established that it creates a powerful incentive within these people or groups to continue
to adopt or accept prior behaviors, choices, or tools. (en.wikipedia.org/wiki/Mindset)
The complexity and diversity in defining unlearning is clear when completing a review of
the literature on this topic which is relatively recent in its development. The influence and
importance of mindset specifically on learning – and unlearning – transcends subject
matter, specific organizations or systems. In addition to the expected application of
unlearning within the intellectual and scientific communities, and the educational and
workplace organizations, unlearning is also considered within the spiritual dimension and
cyberspace.
Five examples of the diverse groups representative of the work addressing unlearning are
summarized below – Marcia Conner (training and continuous learning), Peter Senge
(pioneer and educator), Toke Paludan Moller (workplace consultant), Teemu Ari
(blogspot author) and Hazrat Inayat Khan (spiritual leader).
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“Things I know no longer so.” This is the sign on the “mental” attic that characterizes
unlearning, as described by Marcia Conner in Learn, Unlearn and Relearn. Conner is
currently managing director of Ageless Learner, a global advisory practice supporting
companies in the learning of and adaptation to new technologies, processes and
information. The former senior manager of worldwide training at Microsoft and former
editor in chief of Learning in the New Economy Magazine, Conner proposes that, while
individuals do not have the physiological ability to hit the “delete” button and erase the
existing neural pathways that have been created by learning, there is the ability to
challenge one’s mindset through new skills, experiences, behaviors and knowledge.
“On the other side of right doing and wrong doing there is a field. I will meet you there.
– Rumi” (Moller 2004) Toke Paludan Moller is the co-founder and CEO of InterChange,
training and consulting company based in Denmark. In his article, Unlearning: the Art of
Letting Go, Moller poses the question “how do we arrive at a higher level of learning?
He believes the answer lies in part in the ability “to suspend [my] previous
understandings for the sake of learning something new”. The resulting “chaos” of not
knowing, the uncomfortable shifting of the mindset, as a disincentive to unlearning is an
important contribution to the discussion made by Moller.
Suspension is also a descriptive term used in Presence (Senge, et al 2004). Senge refers
to Presence as the prequel to his widely read The Fifth Discipline because it addresses the
state of mind or state of spirit, necessary in order to work with the five disciplines and
build a learning-oriented culture. “Most change initiatives that end up going nowhere
don’t fail because they lack general visions and noble intentions. They fail because
people can’t see the reality they face. Companies are unable to “see” the threats they face
and the imperative to change.” (Senge, p. 29). As learning requires the ability to “see”
the gaps between our anticipated objectives and the intended results of our actions,
“seeing” is the first step in learning and unlearning as well. Senge states that Presence
“explores the process of continually suspending [your] habitual ways of seeing the
world” as the first “basic gesture” of enhancing awareness. Suspending then leads to
redirection which, as described by cognitive scientist Francisco Varela, is “turning our
attention toward the source rather than the object.” (Senge p.42)
Seeing freshly starts with stopping our habitual ways of thinking and perceiving.
According to Varela, developing the capacity for this sort of stopping includes
“suspension, removing ourselves from the habitual stream (of thought).” Suspending does
not require destroying our existing mental models of reality or ignoring them. Rather it
entails hanging our assumptions in front of us. Suspension allows us to “see our seeing.”
Until people can start to see their habitual ways of interpreting a situation, they can’t
really step into a new awareness. (Senge, p. 45)
In practice, suspension requires patience and willingness not to impose preestablished
frameworks or mental models on what we are seeing. If we can simply observe without
forming conclusions as to what our observations mean and allow ourselves to sit with all
the seemingly unrelated bits and pieces we see, fresh ways to understand a situation can
eventually emerge. (Senge, p. 31)
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“Boiling water” is the visualization used by blogspot author Teemu Ari to illustrate
conceptual change, her preferred term for unlearning. While Moller describes unlearning
as a process, Ari sees it as a change in perception that occurs in an instant. Her premise is
that the way in which an individual has constructed “new” “knowledge in the past has
already been shaped by one’s worldview. Therefore in order to unlearn, one must change
the way in which one views the world. The property of water changes in an instant –
when the temperature of the water reaches the boiling point of 100 degrees.
Ari
believes that a conceptual boiling point in our understanding must be reached if
unlearning is to occur.
“Spiritual attainment, from beginning to end, is unlearning what one has learnt.
But how does one unlearn? ... One can do it by becoming wiser. The wiser one becomes,
the more one is able to contradict one’s own ideas. In the wisest person, there is the
willingness to submit to others.” This is the introduction to mental purification, the only
method by which one can reach the spiritual goal, as stated in the Sufi Message of Hazrat
Ianayat Khan.
While differing in assessment and application, there appears to be at least one common
thread in the discussion of unlearning among these five authors, and more broadly, with
others studying this topic. Unlearning begins within the individual and requires the intent
to change, personal work and courage.
Unlearning and Mindset/Worldview – A Reflection on the Relationship.
If learning is defined as the process whereby knowledge is created through the
transformation of experience (Kolb), then unlearning must be triggered by an anomaly
relating to that experience. Unlearning is the functional, and perhaps intentional
discarding of obsolete or misleading knowledge (Hedberg, 1981). As Peter Drucker once
remarked: Every organization has to prepare for the abandonment of everything it does.
Unlearning is a kind of learning that needs to occur if the result you want isn’t achieved
even as it is executed perfectly. Unlearning and learning must be dynamic processes that
evolve and the adaptive individual and adaptive learning organization must learn how to
learn, re-learn and unlearn to make change and embrace a vision of the future. Unlearning
techniques includes activities which result in letting go, giving away any prior prejudices
and habits, the expulsion of prior assumptions, and forgetting the old in order to get to a
new cognitive mindset.
The mindset is the gatekeeper of the learning process in the brain. It must be transcended
in order for new learning to set in, thus laying a new foundation for a new mindset. A
person can have a particular "mindset" that is so strong in a specific outlook that they do
not see other perspectives, even though they might hear them and believe they have been
given consideration to those perspectives. This prevents looking at new options in a
realistic sense.
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To change or discard old worldviews and mindsets is a difficult and sometimes painful
process. What drives some people to be more proficient at it than others and what are the
mechanisms that trigger this process?
Few individuals within a culture can articulate its prevailing worldview and its
embedded way of thinking because most absorb them unconsciously, by osmosis, while
growing up. (Ackoff, 1999) Most of us are not aware of how we arrived at our present
mindset or for that matter the existence of a prevailing worldview within ourselves. We
were involuntarily conditioned to think like we do. Therefore, changing the mindset
requires recognition that what we are doing is not working. The deciding and most
important factor is the recognition of what we are doing and not that the environment or
position we are in is wrong. Too often individuals and organizations blame the
environmental position or status itself and not their inability to deal with the changing
landscape as a reason for failure. This is the foremost indicator that a mindset change is
needed and learning and unlearning must be instilled in either the individual or the
organization.
For each of us as individuals, at any one time, cognitive schemas are a product of our
own peculiar and at least partially unique histories. Every mindset represents a theory of
what the world is like. And like every theory, a mindset exists in the form of a knowledge
structure, that is, it consists of components as well as linkages among the components….
not unlike theories, mindsets evolve through an iterative process. The current mindset
guides the collection and interpretation of new information. To the extent that this
information is consistent with the current mindset, it reinforces that mindset. From time
to time, however, some elements of the new information appear to be truly novel and
inconsistent with the existing paradigm. In this event, we either reject the new
information or forge a change in our mindset. The likelihood that our mindsets will
undergo a change depends largely on how explicitly self-conscious we are of our current
mindsets: the more hidden and subconscious the cognitive schema, the greater the
likelihood of rigidity. (Govindarajan and Gupta, 2001)
If unlearning is to occur, techniques that support unlearning include letting go, giving
away any prior prejudices and habits, the expulsion of prior assumptions, and forgetting
the old in order to get to a new cognitive mindset.
The ability to unlearn first requires the skill of “seeing” that thing which needs to be let
go of and changed and requires a predisposition and mindset to challenge those
assumptions. Unlearning also requires the ability to reflect, to step beyond one’s
individual role to see the whole. Unlearning is a process or a set of techniques which
should result in a changing mindset in how you see and interact with the world. It should
precede learning and in many cases happen at the same time as learning. Unlearning
involves resetting and challenging any old assumptions, experience, ideals, values,
motives and beliefs that are used consciously or subconsciously in decision making and
learning.
Unlearning techniques should be based on “double-loop,” or “generative” learning.
Double loop learning leads to the questioning and modification of existing norms,
procedures, policies and objectives. Double loop learning is concerned with the why and
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how to change an organization. Unlearning should be focused on the letting go of, or
giving away or the expulsion of old ways of thinking and doing. Unlearning in
individuals must start from a blank slate. “Forget everything you know,” is a key
principle of unlearning. Unlearning is forgetting. Unlearning is about the rediscovery of
new goals and responses by stepping out of habitual frames of reference and reexamining
norms and assumptions (Hedberg 1981).
The reason for unlearning in organizations is not only to react to a changing environment
but also to create new knowledge. Nonaka and Takeouchi’s approach is to make the tacit
knowledge of the individuals explicit, and share both tacit and explicit knowledge
throughout the organization. With this approach they see learning as an interaction of
exogenous information structures and endogenous knowledge structures. Unlearning,
they claim, takes place on the individual level by "breakdowns, which refers to an
interruption of the employees' habitual, comfortable state of being. A sudden change in
those habits forces the employees to reconsider their old basic attitudes toward the world"
(ibid. p. 80). They also recommend induced breakdowns by management, such as
challenging the goals and ambiguous visions to create a "creative tension" in the
organization. (Gustavsson, 1999)
How Does Unlearning Occur? - Mechanisms for Unlearning
There have been some attempts at designing a systems approach to unlearning, however
the research is the field in its early phases. How does an individual or organization
approach the process of unlearning?
Marcia Conner suggests applying the following four how-to steps:
Begin at the beginning. “What he knew already wasn’t as useful as what he needed to
learn fresh.” To illustrate this point, Conner shares the story of a husband-wife team who
were learning to kayak. The husband was a canoeist and was unable to set aside what he
knew about canoeing. As a result, he found himself facing the bottom of the swimming
pool more often than his wife, a complete novice.
Stay open. Unlearning requires the willingness to be open to other ways
of thinking and doing. When an individual is open to a new view, prior learning is not
de-valued, but is systematically “forgotten” because it becomes no longer useful.
Look for mirrors. The ability to unlearn is hinged to the ability of the individual to be
reflective and introspective, as well as their ability to invite and consider the perception
of others.
Examine your beliefs. Beliefs determine behavior. Unlearning therefore requires that we
question and challenge our beliefs. When new beliefs are adopted, unlearning will occur
and behavior will change.
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An attempt at institutionalizing some form of unlearning was created in 1989 by Jack
Welch, the CEO of General Electric Welch who launched Work-Out, a problem-solving
process modeled after a New England town meeting. He was determined to improve
productivity while streamlining the company’s slow, cumbersome decision-making
process. “Work-Out has a practical and an intellectual goal”, Welch told the Harvard
Business Review. “The practical goal is to get rid of thousands of bad habits accumulated
since the creation of GE. The intellectual part begins by putting leaders of each business
in front of hundreds or so of their people, eight to ten times a year, to let then hear what
people think. We’re talking about redefining the relationship between boss and
subordinate. I want to get to the point where people challenge their bosses every day.”
(Garvan, p. 12)
Dennis Sherwood has studied organizations and was educated at the Universities of
Cambridge, Yale and California, and is a Sloan Fellow, with distinction, of the London
Business School. Looking at various organizations he established features of an
unlearning organization, of which there are twelve characteristics.
1. The day job-job doesn't get in the way. Unlearning organizations make time for
thinking, exploration, innovation. They don't let the pressures of the day-job stop this.
2. "If it ain't broke, don't fix it" is not "the way we do things around here". Unlearning
organizations don't wait for things to break before they fix them. They are always
searching for better ways of doing things, even if there is no explicit "problem" to solve.
3. The only rule is "rules are for breaking". Unlearning organizations recognize that
rules, policies, procedures, processes, are artifacts of the time they were originated. All
are constantly under review and those that remain fit-for-purpose are retained, those that
have passed their sell-by-date are ditched.
4. Negligence is distinguished from learning. Unlearning organizations know that
"failure" is a very broad term, and embraces many things. In particular, they distinguish
between "negligence" (the deliberate departure from an agreed policy) and "learning
(what happens when an outcome differs from expectations). They do not condone the
former; nor do they penalize the latter.
5. They Listen. To each other, to the outside world. Actively. Bosses do not finish the
sentences of their subordinates; peers use their ears more than their mouths.
6. They Share. Recourses, information, people, risk. They operate in highly connected
networks rather than hierarchical silos; nothing is "mine", for everything is "ours";
everyone is comfortable playing whatever roles are fit-for-purpose at the time.
7. They say "yes" more than they say "no". Go to a meeting. Take a blank sheet of paper;
draw a vertical line down the middle. Label the left-hand column "yes"; the right-hand
column "no". Each time you hear the word "yes", or equivalent positive remark, place a
tick in the left-hand column; likewise for "no" and its surrogates. In an unlearning
organization, you will have far more ticks on the left than the right.
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8. They don't rush to judge. Unlearning organizations know when to evaluate ideas, and
do this only when there is a full and well-balanced view. They do not shoot from the hip,
or jerk from the knee.
9. They have a wise approach to managing risk. Unlearning organizations fully
recognize that innovation is all about managing risk. They also know full well that in
today's business climate - and especially tomorrow's - to maintain the status quo, though
comfortable and familiar, is likely to be more risky than stepping wisely into the
unknown. They don't expect every innovation to succeed, nor do they place any
foolhardy bets.
10. Their performance measures support innovation, rather than discourage it.
Unlearning organizations have enhanced their portfolio of performance measures to
ensure that they support, rather than inhibit, innovation. Even to the (unusual) extent of
measuring inputs (such as hours spent on idea generation) rather than outputs (number of
ideas put into the suggestion box).
11. They are very good at managing both the line and projects.
"Did you hear about George?"
"No, I don't think so. What's going on?"
"He's been assigned to a 'special' project".
"Well, he's on the way out then."
That is a conversation you will not hear in an unlearning organization. Managing the line
and managing projects exist easily side-by-side; being assigned to an innovation project
is symbol of regard; and risk-taking is rewarded.
12. They don't force closure. Unlearning organizations know when to push for delivery
(for those tasks which are well-understood, and can successfully be planned with high
certainty), and when not (for those tasks, like innovation, which are more open-ended and
exploratory).
As discussed previously Peter Senge and his colleagues suggest a mechanism for
unlearning as “Presencing” – the ability to transform will and the self towards deeper
levels of learning. This is a process that individuals need to incorporate in order to
change. Presencing allows individuals to move from “reactive learning” – where
thinking is governed by established mental models and doing is governed by established
habits of action – to deeper levels of learning where individuals get to the point where
they have an increased level of awareness of the larger whole – both as it is and is it is
evolving – and actions that increasingly become part of creating alternative futures.
(Senge, p. 10-11). “Presencing” starts with suspending and then moves through a U
shaped figure that includes seven capacities including redirecting, letting go, letting
come, crystallizing, prototyping, and institutionalizing. The three areas the incorporate
these capacities include:
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Sensing – transforming percecption. It includes suspending, redirecting and the first
stages of letting go.
Presencing – transforming will and self. It includes the advanced stage of letting go, and
the starting phase of crystalling.
Realizing – transforming action. It includes the envisioning what seeks to emerge,
prototyping, and institutionalizing.
Although the concept of mindset applies to individuals as well as organizations, it is
useful to draw a distinction between the two. When we talk about an individual’s
mindset, we are referring to how one human brain observes and interprets the signals it
receives. But, given that organizations do not have an equivalent brain, what does it mean
when we talk about an organization’s mindset? The question of whether or not it makes
sense to conceptualize an organization, as distinct from an individual, as having the
capability to think has long been debated. The emerging and widely held view is that
when a group of individuals is brought together, each with their own knowledge structure
about a particular information environment. some kind of emergent collective knowledge
structure is likely to exist.
This group-level representation of an information environment would act just like an
individual’s knowledge structure. It too functions as a mental template that when imposed
on information environment gives it form and meaning, and in doing so serves as a
cognitive foundation for action. Common experience – confirmed by scientific research –
tells us that, although organizations cannot be said to have a brain as such, they do
behave as if there exists a collective cognitive paradigm, a paradigm that transcends that
of any single individual – including the CEO. (Govindarajan and Gupta, 2001)
Towards Building Organizational Learning/Unlearning model
Learning/unlearning is about making better decisions in choice situations. And better
decisions result in improved performance. Of great importance is the ability to examine
the causes of errors. For this purpose, a model should be developed that helps
organizations to improve decision making and thereby the performance. Applying the
model begins with clarifying the decision-making. The first step is to understand what the
strategic decisions are and then ask these questions:
What are the expectations?
What are the underlying assumptions?
What information, knowledge, and understanding are being used in this decision?
How will we track the effectiveness of the implementation?
How can we make sure we gain insights into future decisions?

9

Unlearning/Learning Organizations
Learning and unlearning are purposeful acts. For an individual, learning is “having the
capability to do something I couldn’t do before.” For an organization, learning is “having
the capability of doing something we couldn’t do before.” As mentioned above,
organizational paradigms integrate experience and tell employees how to approach
questions and problems. In addition, these paradigms control what questions can be asked
and what answers are legitimate. At points in time, there are facts, problems,
observations that are difficult to fit into the existing paradigm; these anomalies should be
detected and worked on and studied. Invariably, some are eventually fitted into the
scheme of the organizational paradigm.
This is the normal process in organizations: problems are solved, discoveries are made,
and change in understanding occurs within the context of the existing paradigm (singleloop learning). When there is a qualitative change in the external and internal
environment of the organization, the existing paradigm will not provide adequate answers
to the challenging situation. It should be noted that there are two types of change that
could take place: change that occurs as part of the process of "normal day-to-day
operations" and that, which occurs in periods of transformational change. In the period of
transformational change progress does not occur incrementally. Instead, change is
triggered by a set of dilemmas. That is, a recognition of the existence of a problem which
cannot be solved within the current worldview. Obviously, there are always a certain
number of anomalies and dilemmas that stubbornly resist being reconciled to the existing
paradigm. These accrete and become increasingly troublesome, until the authority of the
paradigm itself comes into question (double-loop learning). Eventually, a new paradigm
is promulgated which relates these anomalies to all other known observations in a new
paradigm.
Therefore, the learning/unlearning model should be designed to support the organization
in the following activities:
Tracking decisions, i.e., surfacing and monitoring expected outcomes, and the validity of
the assumptions on which the expectations are based.
Identifying any significant differences between the performances observed and expected
outcomes and assumptions.
Determining the causes of mistaken expectations.
Initiating changes in the system and its environment based on the diagnosis.
Assess the impact of the prescribed changes.
Collect lessons learned and make them easily accessible to all those authorized.
In the organizational memory (system repository), replace the old information,
knowledge and understanding with the new information, knowledge and understanding.
We believe that a model, such as the one explained above, will improve the
organization’s performance. The purpose of such a model is to help the organization
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address the right problems and address them in a way that works. Specifically, the
purpose is to do things that provide a measurable impact to the bottom line.
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Abstract
Recently, two Koreas try to improve relations with each other in many subsystems. That
development, in the exchange of matter-energy and information in many subsystems, is
expected in the long run to contribute to achieving the reunification of Korea. In this
sense, it is very significant to take a close look at the subsystems that process the matterenergy and information in the current relations between South and North Korea.
Keywords: Subsystems, matter-energy, information, relation, South-North Korea
It is well known that the exchange in non-political areas have influenced on the relations
improvement in the political area between two Koreas. Subsystems that process the
matter-energy and information between two Koreas have interconnected with each other.
It is very important to examine recent developments in regard to the South-North
relations focused on exchange of matter-energy and information. Especially the exchange
shift of matter-energy and information from 2002 to 2005 marks an epoch in the history
of the relations between two Koreas.
The Flow of Matter-Energy and Information
Between two Koreas
Since the inauguration of the Roh Moo-hyun administration, stated its position to
promote in earnest the establishment of peace on the Korean Peninsula through the Policy
of Peace and Prosperity, there has been an increase in inter-Korean dialogue and
exchanges of people and goods. The scope of inter-Korean relations has become diverse
and the contents of the talks have become more detailed and specialized to make the
relations more substantial in nature. Inter-Korean visits have also expanded. The number
of visitors for both sides was 13,877 in 2002 and 88,341 in 2005. In 2005 the number
people crossing over the military demarcation line reached 88,341, surpassing the 80,000
mark for the first time. Inter-Korean exchanges and cooperation have led to a substantial
improvement in inter-Korean relations, including laying the foundation for the formation
of a Korean national community, fostering the proper atmosphere for the settlement of the
North Korean nuclear issue, building military confidence, and easing tensions. In addition
to expanding social and cultural exchanges and raising people’s awareness of North
Korea, inter-Korean economic cooperation is exerting a positive influence on the overall
state of inter-Korean relations.
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The recent situation on the Korean peninsula, as the table 1 suggested, shows the
consistent growth in the flow of matter-energy(based on the annual intra-Korean trade
data) and information(based on the annual exchange of people which is the most
important information source), as the table 2 suggested. This vivid growth can be able to
lower the level of entropy in North Korea which gradually increase to decrease order and
ultimately to improve inter-Korean relations by promoting peace, reconciliation, and
cooperation more than the urgent political change.
In the early years, inter-Korea trade mainly took the form of indirect trade through third
countries. Beginning in the mid-1990s, the share of direct trade rose in areas of oriental
medicine, agricultural products and some items for processing deals, as a result of direct
agreements between the North and South Korean parties.
Table 1 Overview of Intra-Korea Trade(In $1,000)

1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005

Import

Export

Total

18,655
12,278
105,719
162,863
178,167
176,298
222,855
182,400
193,069
92,264
121,604
152,373
176,170
271,575
289,252
258,039
340,281

69
1,188
5,547
10,563
8,425
18,249
64,436
69,639
115,270
129,679
211,832
272,775
226,787
370,155
434,965
439,001
715,472

18,724
13,466
111,266
173,426
186,592
194,547
287,291
252,039
308,339
221,943
333,437
425,148
402,957
641,730
724,217
697,040
1,055,753

Growth rate
(%)
-28.1
726.3
55.7
7.6
4.3
47.7
-12.3
22.3
-28.1
50.2
27.5
-5.3
59.2
12.9
-3.8
51.5

The emphasis of inter-Korean relations was on inter-Korean exchanges and cooperation
in the economic and military spheres to build confidence and reduce tensions. In 2005,
the number of visitors to North Korea, excluding tourists to Mt. Geumgang was 87,028,
the largest number in a single year since visits to North Korea were first approved in
1989. This is a 232% increase compared to the total of 26,213 visitors the previous year.
The increase is mainly due to a sharp rise in visits for economic purposes, including the
construction of the Gaeseong Industrial Complex. The number of North Korean residents
visiting South Korea remained at 1313, a 309% increase compared to 321 visitors the
previous year. The total number of inter-Korean visitors was indicating steady growth.
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In the long-term view, the growth rate of matter-energy flow between South and North
Korea seems to be consistent in the framework of consistent growth in quality. It is said
that the relations between South and North Korea is somewhat stable in matter-energy
flow.
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But in the short-term view, the growth rate of matter-energy flow between South and
North Korea seems to be recycling every three years.

Table 2 Overview of Intra-Korean Interchange of People (person)
Year Visit Type ApplicationsApprovalsActual visitsTotal visitsGrowth rate
To North Korea
1
1
1989
1
1
(%)
To South Korea
1990

To North Korea
To South Korea

199
306

187
306

183
291

474

47300

1991

To North Korea
To South Korea

244
175

243
175

237
175

412

-13.1

1992

To North Korea
To South Korea

303
113

257
103

257
103

362

-12.2

1993

To North Korea
To South Korea

21
6

19
6

18
6

24

-93.4

1994

To North Korea
To South Korea

78
-

54
-

12
-

12

-50

1995

To North Korea
To South Korea

563
7

543
7

536
-

536

4367

1996

To North Korea
To South Korea

249
-

170

146
-

146

-72.8

1997

To North Korea
To South Korea

1,194
-

1,172
-

1,015
-

1015

595
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1998

To North Korea
To South Korea

3,980
-

3,716
-

3,317
-

3317

227

1999

To North Korea
To South Korea

6,199
62

5,997
62

5,599
62

5661

71

2000

To North Korea
To South Korea

8,070
706

7,737
706

7,280
706

7986

41

2001

To North Korea
To South Korea

9,148
191

8,805
191

8,551
191

8742

10

2002

To North Korea
To South Korea

13502
1120

12979
1120

12825
1052

13877

58.7

2003

To North Korea
To South Korea

16161
1023

15697
1023

15280
1023

16303

17.5

2004

To North Korea
To South Korea

30455
363

29410
363

26213
321

26534

62.8

2005

To North Korea
To South Korea

98945
1313

97464
1313

87028
1313

88341

233

_This figure excludes Mt. Kumgang tourists.
In the long-term view, the growth rate of information flow between South and North
Korea seems to be consistent in the framework of consistent growth in quality. But in the
short-term view since 1989, the growth rate of information flow between South and
North Korea seems to be recycling irregularly.
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In the long-term view, the growth rate of information flow between South and North
Korea seems to be consistent until 1996 in the framework of consistent growth in quality.
But since 1997, the growth rate of information flow between South and North Korea
seems to upsurge.

Firstly, we can see the structural fluctuations in relations between South and North Korea
in these figures. Especially if compared to growth rate in information and matter-energy,
we will find out that the growth rate in information run faster than that one in matterenergy until 1991, then from 1991 to 1994 the growth rate in matter-energy run faster
than that one in information. Also we can see that the growth rate in information indicates
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more higher than that in matter-energy from 1995 to 2005. In the relation-improvement
between two Koreas, two Koreas have recognized the relative advantage of information
in relation to matter-energy. Especially in spite of crisis over North Korea's nuclear
program, exchanges of people and merchandise between the two Koreas are taking place
routinely, almost on a daily basis. Inter-Korean travel routes are open on land and sea and
in the air.
Secondly, we can see in figures that the structural change in relations between South and
North Korea is somewhat linear. Thus the political environment around the Korean
peninsula seems to be more stable than in the 1980's. In this point the relation between
South and North Korea would co-evolve with that environment. Specially if compared to
growth rate in information and matter-energy, we will find out that the growth rate in
information run faster than that one in matter-energy from 1989 to 1994, then since 1995
both run almost similarly. This fact shows that two Koreas recognized the relative
advantage of information in relation to matter-energy but focused on the flow of matterenergy.
A Distinct Subsystem in View of the Recent Relations
between Two Koreas
Pattern of the Relations between Two Koreas
politics

politics
Economy
South Korea

economy
North Korea

culture

culture

The Relations between Subsystems in Two Koreas
reproducer

reproducer

decider
South Korea

decider
North Korea

motor

motor

………

…………

As a evident example of subsystems, The South-North Transit Office is a channel and net
in charge of the operation of inter-Korean railroads and roads, consultations and contacts
with North Korea about operating vehicles between the South and the North, The Transit
Office also performs inter-Korean entry/exit procedures including customs inspections,
immigration and quarantines when people travel between the two Koreas either by road
or railroad on the Gyeongui and Donghae Lines and when goods are brought in and out.
The South-North Transit Office has many roles, addressing emergency situations in inter7
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Korean transits, approving operation of transportation equipment between the two
Koreas, and accepting applications for bringing goods in and out.
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Abstract
One of the most important properties in the systems is complexity. When a great level of
complexity exists in a system, it is considered as a complex system. The complex systems
can be soft systems and hard systems.
In hard systems when their elements are interrelated in a non-linear way, they are
considered as complex systems, that is to say, complex systems are those that contain a
great number of elements interacting in a non-linear way. To try to understand the behavior
of this type of systems diverse mathematical tools have been developed. A new scientific
discipline with great impact in the analysis of the complex systems has been developed in
recent years; we refer to the fractal analysis.
This article discusses epilepsy as a complex dynamic system. In this work, epilepsy is
defined and its causes are mentioned. The problems epilepsy causes are set too. Some
works in fractal framework have been written before, and they are mentioned as examples.
This work has been written in order to put the basis for analyzing, characterizing and
modeling epilepsy under a fractal theory framework.
Keywords: complexity, complex systems, epilepsy, fractal analysis.
Introduction
Complex systems contain many constituents interacting nonlinearly in such a way that their
behavior is a balance between non-stationary and stationary components. A complex
system is capable of emerging behavior that is usually responsible of power-laws which are
universal and independent from the microscopic details of the phenomenon. If this system
is studied through a magnification glass, then, no matter what the level of magnification is,
a variation of the image is seen as different parts of the whole system.
Complex behavior can occur in any system made up of large numbers of interacting
constituents with non-linear coupling, e.g. atoms in a solid, cells in a living organism or
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trader in a financial market (Auyang,2001). Complex systems can be physical, ecological,
chemical, financial or biological.
Fractal geometry, popularized over the last decade, is a new language used to describe,
model, and analyze complex forms or curves found in nature. Fractal dimension can be
considered a relative measure of the number of basic building blocks that form a pattern.
This particular feature has been used, with great success in a variety of applications in
biomedical science for transient detection, waveform complexity estimation, and pattern
recognition.
The study of complex systems in a unified fractal framework has become recognized in
recent years as a new scientific discipline. Fractal dimension measures the rate of addition
of structural detail with increasing magnification, scale or resolution. The fractal
dimension, therefore, serves as a quantifier of complexity. Important progress in the
understanding of the complex phenomena has been made on the basis of fractal
mathematics inspired by the discovering of universal properties that all complex systems
possess in common: scale invariance of the system patterns and their dynamic behavior
(Balankin, 2003).
An example of a biological complex system is the brain. Human brain is a complex system
made up of millions of nerve cells. It controls a wide range of tasks. The brain sends and
receives messages to make these tasks happen. If there is a mistake sending or receiving
messages, a break in some of these brain’s tasks can happen. Epilepsy is a brain disorder
which affects some of the tasks the brain does, and it can cause loss of awareness or
consciousness and disturbances of movement, sensation (including vision, hearing and
taste), mood or mental function.
Epilepsy knows no geographical, racial or social boundaries. It occurs in men and women
and can begin at any age. From many studies around the world it has been estimated that
the mean prevalence of active epilepsy is approximately 8.2 per 1,000 of the general
population. Thus, around 50 million people in the world have epilepsy. The lifetime
prevalence of epilepsy is approximately 100 million people.
Studies in developed countries suggest an annual incidence of epilepsy of approximately 50
per 100,000 of the general population. Studies in developing countries suggest that this
figure is nearly double.
Epilepsy is associated with an increased risk of mortality. Death may be related to: brain
disease such as a tumor or infection, respiratory or cardio-respiratory problems during the
attack, and suicide (Balankin, 2003).
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Development
The human brain has about 100 billion nerve cells, called neurons. Neurons carry signals
around the brain, and between the brain and the rest of the body. Each neuron produces
electrical signals, but chemicals called neurotransmitters are responsible for spreading
them. The electrical signal arises in the neuron’s cell body and travels down the axon. At
the end of the axon is a space, called the synapse, between the axon of the first neuron and
the dendrites of the next neuron. At the end of the axon a neurotransmitter is released. This
chemical crosses the synapse and triggers receptors on the dendrites of the next neuron. The
next neuron is stimulated to “fire” -producing an electrical signal- and the spread continues.
Our brain is a complex system that controls a wide range of tasks such as consciousness,
awareness, movement, and posture. The brain sends and receives messages to make these
tasks happen. If there is a mistake sending or receiving messages, a brief break in some or
all of the brain's tasks can happen. If this happens a person may have a seizure (Rocha et el,
2005).
A seizure is a sudden surge of electrical activity in the brain that usually affects how a
person feels or acts for a short time. Some seizures are hardly noticed –perhaps a feeling of
“pins and needles” in one thumb for a few seconds-. During other seizures, the person may
become unconscious, fall to the floor and jerk violently for several minutes. Between these
extremes is an astonishing range of feelings and actions.
Many people (including some people with seizures) think that the only real seizures are the
ones with strong, uncontrolled movements. They think that having a strange feeling in the
stomach, blanking out for a few seconds, or jerking one arm a few times is nothing
important. But in fact, any change in feeling or behavior that results from an uncontrolled
discharge of electricity in the brain is a seizure.
Seizures are not a disease in themselves. Instead, they are a symptom of many different
disorders that can affect the brain. Seizures can happen for many different reasons. A
person with diabetes may have a diabetic seizure if their blood sugar level is too high. A
person with epilepsy has an epileptic seizure if their usual brain activity is suddenly
disturbed (Epilepsy a, 2006).
Epilepsy is the tendency to have repeated seizures that begin in the brain. It is a
neurological condition. Epilepsy is a brain disorder in which clusters of neurons, sometimes
signal abnormally. In epilepsy, the normal pattern of neuronal activity becomes disturbed,
causing strange sensations, emotions, and behavior or sometimes convulsions, muscle
spasms, and loss of consciousness. Epilepsy may develop because of an abnormality in
brain wiring, an imbalance of nerve signaling chemicals called neurotransmitters, or some
combination of these factors. It is a symptom that the way a person's brain works is
sometimes disrupted. When this happens, a person may suddenly have a seizure. Many
people will have a single seizure at some time in their lives, but this does not mean that
3
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they have epilepsy. Only when a person has had two or more seizures is he or she
considered to have epilepsy.
This is a problem that is not caused by an illness or a mental problem, (some people with
mental problems can have an epileptic threshold but to have this attack does not mean that
people have epilepsy).
Epilepsy is a disorder with many possible causes. Anything that disturbs the normal pattern
of neuron activity can lead to seizures. Sometimes the reason epilepsy develops is obvious:
brain damage caused by a difficult birth; a severe blow to the head; a stroke which starves
the brain of oxygen; neurocysticercosis; or an infection of the brain such as meningitis
(Epilepsy b, 2006).
Some other times the tendency to have seizures runs in the family. Some people may inherit
a low seizure threshold, which means that they have a lower resistance to seizures than
other people. A small number of people may inherit certain types of epilepsy where a
family history has been identified. Very occasionally the cause is a brain tumor. However,
for most of us -six out of 10, in fact- the exact cause is a mystery.
The causes of epilepsy can be put into three different groups. Each group includes a number
of different types of seizure: Symptomatic epilepsy, Idiopathic epilepsy and Cryptogenic
epilepsy.
Symptomatic epilepsy. When there is a known cause for a person's epilepsy starting it is
called symptomatic epilepsy. The reasons can include head injury, infections of the brain
such as meningitis, a stroke, or because of a scar on the brain. Images from scans of the
brain may show what the cause is. The response to drug treatment can vary from person to
person.
Idiopathic epilepsy. In this type of epilepsy, there is no clear cause for the seizures
suddenly starting. It is thought having a low seizure threshold could be the reason. The
person usually has no other disabilities. The response to epilepsy drug treatment is usually
good.
Cryptogenic epilepsy. When it is not clear if epilepsy is symptomatic or idiopathic a person
may be told that they have cryptogenic epilepsy. Unlike idiopathic epilepsy, it is not
thought to have started because of a low seizure threshold. It's suspected that there is a
physical reason that has yet to be found.
Epileptic problems are more frequent that people think: it affects from 1% to 2% of world
population. It can begin in all ages with no differences between gender, nationality or
economic situation. One in 150 people in the world has epilepsy, making it the second most
common neurological condition after migraine.

4

Epilepsy as a Dynamic Complex System
Epilepsy can affect any of us, at any age and from any walk of life. Boys and men tend to
be slightly more prone than girls and women - though no one really knows why. It is most
frequently diagnosed in infancy, childhood, adolescence and old age. Many of those who
develop epilepsy start having seizures during childhood, but it can develop at any age
(Balankin, 2003).
From many studies around the world it has been estimated that the mean prevalence of
active epilepsy is approximately 8.2 per 1,000 of the general population. Thus, it is likely
that around 50 million people in the world have epilepsy. The lifetime prevalence of
epilepsy (i.e. the number of people presently in the world who have epilepsy now or have
had it in the past or will experience it in the future) is approximately 100 million people.
The incidence of a disorder is the number of new cases at a given time. Studies in
developed countries suggest an annual incidence of epilepsy of approximately 50 per
100,000 of the general population. However, studies in developing countries suggest that
this figure is nearly double that at 100 per 100,000. See chart 1.

COUNTRY

PREVALENCE x 1000
INHABITANTS

Argentina
Bolivia
Brazil
Colombia
Chile
Ecuador
Guatemala
Honduras
México
Panamá
Panamá (Guaymi)
Uruguay
Venezuela

13
20
13
13.2 - 21.4
17.7
7.1 - 17.7
8- 19
17
18
22
57
9.1 - 11.5
17.5

Chart 1. Prevalence of epilepsy in Latin American countries OMS protocol
Epilepsy is associated with an increased risk of mortality. Death may be related to: tumor or
infection, respiratory or cardio-respiratory problem during the attack and suicide.
Significant problems are often experienced by people with epilepsy in the areas of personal
relationships, psychological problems, employment, sometimes legislation and lack of
proper medical treatment.
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Fear, misunderstanding and the resulting social stigma and discrimination surrounding
epilepsy often force people with this disorder “into the shadows”. The social effects may
vary from country to country and culture to culture, but it is clear that all over the world the
social consequences of epilepsy are often more difficult to overcome than the seizures
themselves.
Electroencephalograms (EEGs) and brain scans are common diagnostic test for epilepsy. It
has been observed that some epileptic people have a higher active neurotransmitters level
that raises the neuronal activity. In some other cases it has been observed a low quantity of
neurotransmitters that causes the same effect on the neuronal activity. In both cases
epilepsy occurs. Some studies have done about epilepsy, here there are mentioned some of
them.
Correlation-dimension and autocorrelation fluctuations in epileptic seizure dynamics
(Espinoza & Sandoval 2005). An outstanding problem in biomedical sciences is to devise
techniques to understand and, to predict in advance of clinical onset, epileptic seizures.
Epileptic seizures are characterized electrographically by sudden simultaneous changes in
power spectral density and increases in wave rhythmicity. These changes in brain activity,
whether local or global, can be monitored via electrodes on the scalp electroencephalogram,
EEG, or intracranially electrocorticogram, ECoG. These recordings provide a window,
through which the dynamics of epilepsy can be investigated.
Epilepsy – when chaos fails (Esteller et al, 2002). Temporal lobe epilepsy is characterized
by episodic paroxysmal electrical discharges (ictal activity). These discharges consist of
organized synchronous activity of mesial temporal neurons, particularly those of the
hippocampus. This activity is seen as rhythmic medium to high amplitude slow waves or
spike and slow wave discharges on the electroencephalogram (EEG). These diffuse
discharges often persist for approximately 1 to 5 minutes and are followed by a post-ictal
pattern of asynchronous low amplitude slow waves in the EEG. The characteristic circuit
abnormalities include drop out of neurons, simplification of the dendritic tree (reduced
synaptic input), sprouting of dentate granule cell axons (increasing the number of excitatory
feedback connections), and increase in glial cell elements (sclerosis). Physiologic studies
have demonstrated loss of neuronal inhibition. It is generally believed that loss of inhibition
is, at least in part, responsible for the occurrence of epileptic seizures. The central questions
as to why seizures occur intermittently, and begin and end when they do, remain
unanswered. The structural abnormalities of the temporal lobe are relatively stable, yet they
exhibit dramatically variable behavior, as characterized by the EEG. For example, during
the inter-ictal state, the EEG pattern is described by electroencephalographers as low to
medium voltage, “irregular” and “arrhythmic”. This contrasts with the “organized”,
“rhythmic”, and self-sustained characteristics of ictal EEG pattern. It has been postulated
that epileptic brains, being chaotic nonlinear systems, repeatedly make the abrupt
transitions into and out of the ictal state because the epileptogenic focus drives them into
self-organizing phase transitions from chaos to order. Although an epileptic seizure occurs
when spatiotemporal chaos in the brain fails, the seizure represents a mechanism for
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returning brain dynamics to a more normal (chaotic) state. These findings have important
implications for research into the molecular and biochemical mechanisms underlying
epileptogenesis and suggest new approaches to the diagnosis and treatment of epilepsy.
Comparison of three nonlinear seizure prediction methods by means of the seizure
prediction characteristic (Ying-Cheng et al, in press). Epilepsy is characterized by the
spontaneous occurrence of seizures during which the perception or behavior of patients is
disturbed. The predictability of these seizures would help epilepsy treatments. Several
prediction methods have claimed to be able to predict seizures based on EEG-recordings
minutes in advance. However the term seizure prediction is not unequivocally defined,
different criteria to assess prediction methods exist and only little attention is paid to the
dependency of sensitivity and false prediction rate. “Seizure prediction characteristic”
incorporates the assessment of sensitivity and false prediction rate. Within this framework
three nonlinear seizure prediction methods were evaluated on a large EEG data pool of 21
patients. Altogether 582 hours intracranial EEG data and 88 seizures were examined. With
a rate of 1 to 3.6 false predictions per day, the “dynamical similarity index” achieved
sensitivity between 21% and 42%, which was the best result of the three methods.
Sensitivity was between 18% and 31% for the extended, prospective version of the
“accumulated energy” and between 13% and 30% for the “effective correlation dimension”.
These results are still not sufficient for clinical applications.
Fractal dimension characterizes seizure onset in epileptic patients (Sackellares, J. et al,
2005). The exact time of electrographic seizure onset on IEEG is often controversial
among clinical epileptologists. This is because it is often difficult to determine, by visual
inspection, exactly when low amplitude, high frequency, fast activity, subtle rhythmic
activity or bursts of epileptiform discharges which evolve into seizures, begin. It is also
difficult to distinguish these seizure onsets from similar bursts of non-sustained activity that
occur regularly between seizures (inter-ictal). Opinions frequently vary between individual
experts, and even over time in single experts. The need for a quantitative tool to supplement
expert visual analysis is clear. The ability of the Fractal Dimension to detect transients or
nonstationarities in signals suggests that this may be a useful tool for this application. It is
possible that in the future, with validation of this method over a larger number of patients,
clinical neurologists could use FD records as a method for rapid screening of IEEG for
seizure onsets, before focusing on more cumbersome tracings of raw IEEG.
Nowadays there are some national and international organizations focus on the
investigation, treatment and cure of epilepsy such as The International League Against
Epilepsy (ILAE), The American Epilepsy Society, Instituto Nacional de Neurología y
Neurocirugía, Centro Médico Nacional “20 de Noviembre” and Centro Médico La Raza in
Mexico.
An approach that is gaining increasing attention is the application to this problem of
techniques from nonlinear dynamics and chaos theories, originally developed for the study
of low dimensional, nonlinear, deterministic systems (Esteller et al, 2002).
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Epilepsy has been studied as a complex system on the previous works. In Mexico, the
Mechanical Fractal Group (MFG) from SEPI-ESIME-Zacatenco, IPN, has worked on
several studies about complex systems by using fractal theory, such as mechanic of the
probabilistic fractures (probabilistic mechanic of self-affine fissures), fractal behavior of
complex systems (dynamic systems, fractals in engineering and arts), modeling of financial
markets (statistical properties of financial markets) and social systems (elections), and
nowadays, based on this paper the MFG pretends to analyze, characterize, and model the
epilepsy dynamic as a complex (biologic) system, in order to establish bases to predict its
behavior.
Data analysis
In Mexico there are 1,800 people with epilepsy [4]. Instituto Nacional de Neurología y
Neurocirugía, Centro Médico Nacional “20 de Noviembre” and Centro Médico La Raza in
Mexico are studying this sickness. This work has been done with data given by Dr. Noel
Isaias Plascencia from Centro Médico Nacional 20 de Noviembre.
Electroencephalography is the neurophysiologic measurement of the electrical activity of
the brain by recording from electrodes placed on the scalp or, in special cases, on the
cortex. The resulting traces are known as an electroencephalogram (EEG) and represent socalled brainwaves. This device is used to assess brain damage, epilepsy and other
problems.The recording is obtained by placing electrodes on the scalp, each electrode is
connected to an input of a differential amplifier (one amplifier per pair of electrodes),
which amplifies the voltage between them (typically 1,000–100,000 times, or 60–100 dB
–decibels- of voltage gain), and then displays it on a screen or inputs it to a computer. The
amplitude of the EEG is about 100 µV when measured on the scalp, and about 1-2 mV
when measured on the surface of the brain.
EEG has several strong sides as a tool of exploring the brain activity. The time resolution is
very high. As other methods for researching brain activity have time resolution between
seconds and minutes, the EEG has a resolution down to sub-millisecond. The brain is
thought to work through its electric activity. EEG is the only method to measure it directly.
The collected data was from EEG´s on the escalp. The results that are shown now are from
data that refers to people with a neurological problem like depression but epilepsy, data
from epileptic patients is under study nowadays.
Data treatment
Data from five patients was analyzed, there were 16 electrodes (channels) placed on the
scalp of a patient, each channel gave different numeric data.
First, numeric data from each channel was transform into time series, after that, from these
time series fluctuations were obtained and new time series were done by using the new
information, all time series were run in Benoit software. This software gives the Hurst
exponent that determines if a phenomena or a time series present a fractal behavior. There
8
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were used four methods from Benoit series. R/S analysis, Roughness Length, Variogram,
Wavelets: Truncate Data, Zoom.
And finally was done an average from the four methods applied to the five patients, these
results were presented on graphics.
Results
In figure 1a, it is shown the curve of an electroencephalogram corresponding to channel 1
from a patient. Each point represents a bioelectrical pulse (way of neurons communicate),
these pulses were measured on microvolts/miliseconds. As it can be seen, the behavior of
this curve is a Brownian motion (random walk), so, it is impossible to predict its behavior,
due to there are not correlations.

40

20

20

15

µV

µV

Figures 1b-d show fluctuations (standard deviation) from bioelectrical pulses of different
time horizons: (b) n=3, (c) n=13 y (d) n=30. As it is noticed, the pattern of these three
curves is similar so it is possible to say that fluctuations from bioelectrical pulses of
electroencephalograms from people with neurological problems (depression, tension and
stress) are self- affine (fractal property), since their symmetry is from a statistical meaning.
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Figure 1. (a) EEG´s of channel one belonging to Alvarez patient. Fluctuations (standard deviations) of the
electrical signals of channel one for different time horizons: (b) n=3, (c) n=13, and (d) n=30.
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On the other hand, after applying four trace self-affine methods from Benoit software to the
800 fluctuation time series, it was obtained 100 average values of H per channel (160
average values per patient). Both, chart 2 and figure 2 show the 100 average values of H
from channel 1 belonging to one patient.

n

R/S
Analysis

RughnessLength

Variogram

2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51

0.1830
0.2040
0.2450
0.2650
0.3220
0.3220
0.4060
0.4340
0.4730
0.4970
0.4810
0.5000
0.5170
0.5570
0.5020
0.5170
0.5880
0.6020
0.6160
0.6300
0.6430
0.6540
0.6650
0.6390
0.6480
0.6570
0.6700
0.6700
0.6770
0.6820
0.6850
0.6870
0.6880
0.6900
0.6930
0.6970
0.7020
0.7070
0.7100
0.7120
0.7150
0.7180
0.7230
0.7290
0.7330
0.7360
0.7380
0.7410
0.7440
0.7470

0.1250
0.1510
0.1780
0.2080
0.2570
0.3150
0.3310
0.3670
0.4020
0.4350
0.4640
0.4900
0.5150
0.5390
0.5620
0.5620
0.5820
0.6010
0.6210
0.6400
0.6750
0.6750
0.6910
0.7060
0.7200
0.7310
0.7410
0.7080
0.7150
0.7190
0.7210
0.7220
0.7230
0.7240
0.7260
0.7290
0.7320
0.7350
0.6960
0.6980
0.7020
0.7080
0.7160
0.7240
0.7310
0.7360
0.7390
0.7410
0.7440
0.7480

0.2000
0.2240
0.3040
0.3960
0.4550
0.5610
0.5610
0.6940
0.7220
0.7030
0.7150
0.6950
0.6800
0.6680
0.5880
0.5890
0.5890
0.5910
0.5930
0.5960
0.5980
0.6100
0.6300
0.6400
0.6490
0.6580
0.6560
0.6620
0.6650
0.6680
0.6620
0.6630
0.6570
0.6580
0.6600
0.6570
0.6590
0.6550
0.6580
0.6600
0.6570
0.6610
0.6670
0.6660
0.6710
0.6750
0.6780
0.6810
0.6840
0.6930

Wavelets
Truncate
Zoom
0.0070
0.1760
0.3420
0.4400
0.5480
0.6460
0.7330
0.7980
0.8420
0.8740
0.8950
0.9230
0.9400
0.9580
0.9760
0.9850
0.9970
0.9880
0.9750
0.9620
0.9510
0.9470
0.9380
0.9320
0.9280
0.9240
0.9240
0.9240
0.9280
0.9270
0.9210
0.9200
0.9190
0.9190
0.9180
0.9130
0.9040
0.9030
0.9030
0.9010
0.9040
0.9010
0.9000
0.8930
0.8890
0.8860
0.8870
0.8920
0.8900
0.8880

0.0400
0.2100
0.3680
0.4680
0.5810
0.6850
0.7740
0.8400
0.8870
0.9170
0.9390
0.9620
0.9800
0.9960
0.9910
0.9840
0.9800
0.9730
0.9640
0.9520
0.9430
0.9320
0.9250
0.9190
0.9150
0.9120
0.9100
0.9080
0.9080
0.9060
0.9060
0.9040
0.9050
0.9050
0.9010
0.8960
0.8960
0.8910
0.8090
0.9010
0.8850
0.8800
0.8740
0.8670
0.8620
0.8580
0.8570
0.8580
0.8600
0.8580

Average

n

R/S
Analysis

RughnessLength

Variogram

0.1110
0.1930
0.2874
0.3554
0.4326
0.5058
0.5610
0.6266
0.6652
0.6852
0.6988
0.7140
0.7264
0.7436
0.7238
0.7274
0.7472
0.7510
0.7538
0.7560
0.7620
0.7636
0.7698
0.7672
0.7720
0.7764
0.7802
0.7744
0.7786
0.7804
0.7790
0.7792
0.7784
0.7792
0.7796
0.7784
0.7786
0.7782
0.7552
0.7744
0.7726
0.7736
0.7760
0.7758
0.7772
0.7782
0.7798
0.7826
0.7844
0.7868

52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101

0.7500
0.7530
0.7540
0.7570
0.7580
0.7590
0.7600
0.7620
0.7640
0.7650
0.7660
0.7670
0.7690
0.7710
0.7740
0.7760
0.7770
0.7770
0.7360
0.7350
0.7360
0.7370
0.7370
0.7380
0.7390
0.7410
0.7150
0.7170
0.7200
0.7210
0.7230
0.7250
0.7270
0.7280
0.7300
0.7310
0.7310
0.7320
0.7330
0.7340
0.7370
0.7400
0.7560
0.7570
0.7580
0.7330
0.7330
0.7330
0.7340
0.7350

0.7520
0.7550
0.7580
0.7610
0.7650
0.7680
0.7740
0.7740
0.7770
0.7790
0.7820
0.7840
0.7870
0.7900
0.7930
0.7960
0.7980
0.7980
0.7980
0.7540
0.7560
0.7570
0.7590
0.7600
0.7610
0.7620
0.7640
0.7660
0.7690
0.7710
0.7730
0.7760
0.7780
0.7790
0.7800
0.7810
0.7810
0.7810
0.7820
0.7830
0.7860
0.7890
0.7910
0.7920
0.7910
0.7910
0.7900
0.7890
0.7890
0.7880

0.6950
0.6980
0.7010
0.7040
0.7010
0.7040
0.7070
0.7100
0.7080
0.7110
0.7080
0.7110
0.7130
0.7110
0.7130
0.7150
0.7110
0.7120
0.7090
0.7100
0.7060
0.7070
0.7080
0.7090
0.7060
0.7070
0.7090
0.7100
0.7080
0.7100
0.7110
0.7090
0.7100
0.7080
0.7100
0.7110
0.7080
0.7090
0.7090
0.7070
0.7090
0.7070
0.5920
0.5930
0.5930
0.5930
0.5930
0.5940
0.5940
0.5950

Wavelets
Truncate
Zoom
0.8860
0.8850
0.8860
0.8890
0.8860
0.8850
0.8870
0.8860
0.8870
0.8910
0.8880
0.8900
0.8860
0.8880
0.8840
0.8820
0.8820
0.8800
0.8760
0.8760
0.8780
0.8760
0.8730
0.8750
0.8760
0.8760
0.8770
0.8790
0.8790
0.8750
0.8760
0.8790
0.8760
0.8760
0.8780
0.8770
0.8750
0.8760
0.8770
0.8740
0.8660
0.8670
0.8670
0.8640
0.8690
0.8680
0.8730
0.8710
0.8710
0.8700

0.8560
0.8600
0.8630
0.8620
0.8620
0.8600
0.8610
0.8570
0.8570
0.8560
0.8550
0.8530
0.8540
0.8530
0.8520
0.8480
0.8480
0.8490
0.8510
0.8500
0.8470
0.8420
0.8390
0.8390
0.8400
0.8400
0.8430
0.8430
0.8420
0.8400
0.8420
0.8450
0.8460
0.8480
0.8480
0.8480
0.8490
0.8510
0.8510
0.8510
0.8470
0.8470
0.8470
0.8430
0.8430
0.8440
0.8450
0.8440
0.8440
0.8410

Average
0.7878
0.7902
0.7924
0.7946
0.7944
0.7952
0.7978
0.7978
0.7986
0.8004
0.7998
0.8010
0.8018
0.8026
0.8032
0.8034
0.8032
0.8032
0.7940
0.7850
0.7846
0.7838
0.7832
0.7842
0.7844
0.7852
0.7816
0.7830
0.7836
0.7834
0.7850
0.7868
0.7874
0.7878
0.7892
0.7896
0.7888
0.7898
0.7904
0.7898
0.7890
0.7900
0.7706
0.7698
0.7708
0.7658
0.7668
0.7662
0.7664
0.7658

0.7007

Chart 2. The 100 average values of H from channel 1 belonging to one patient.

As it is observed on chart 2 and figure 2 the H values, through the four methods applied, are
very similar for different time horizons although the chart and figure described what
happened in a single channel, it is the same to the others.
In figure 2, after fitting data to a power law, it is observed that exponent H is practically
equal in figures 5 a-b: H=0.51. In figure 5c, 2H=1.36, so H = 0.68.
Finally, in figure 3, it was plotted Hurst exponent (H), from time series fluctuations
belonging to channel one of a person one, vs. Time horizons (n). It can be appreciated that
fluctuations behavior runs from antipersistence (n<5, negative correlations) to persistence
state (n>7, positive and long-run correlations), passing by a random walk state (n=6, no
correlations). Furthermore, the system (fluctuations of channel one) gets a stationary state
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from n>13, thus from this point the system displays long-run correlations and then it can be
predicted (from a statistical point of view) its global dynamic.
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Figure 2. Fractal graphs of fluctuations from channel one belonging to patient one, obtained from methods:
(a) R/S Analysis, (b) Roughness Length, (c) Variogram and (d) Wavelets from Benoit software.
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Figure 3. Exponent H dependence respect to the time horizon (values of H were averaged through four
methods of self affine tracing), in semi-logarithmic coordinates (empty and full circles are experimental data
whereas continues lines represent data fitting by a power law).
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Conclusions
Epilepsy is a world wide problem. To know epilepsy better, helps to find treatments and
cures in benefit of people who suffer it and people around them: family, friends, and
community.
This work has established bases for performing a fractal analysis to fluctuations time series
belonging to people with neurological disorders, as tension, stress and depression, by
applying four self-affine trace methods from Benoit software.
After analyzing and discussing results, the following conclusions arise from this work:
1. Complex curves of EEG´s by themselves behave as a random walk.
2. Fluctuations of bioelectrical signals are similar for different time horizons.
3 . Values of exponent Hurst for four self-affine trace methods are very similar, so
fluctuations of bioelectrical signals can be analyzed under a fractal theory framework.
4. Fluctuations of bioelectrical signals possess a general dynamic behavior: it transits from
antipersistent to persistent state in the horizon scale.
These findings can be applied to fluctuation time series belonging to epileptic patients, in
order to get a “universal” mechanism which helps to understand, analyze, model and
predict (in a statistical way) the complex dynamic of epilepsy.
This “universal” mechanism could give quantitative information to neurosurgeons for
analyzing EEG’s and knowing where the epileptic onset is it.
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Abstract
In order to be effective an information system must be compatible with the structure
and dynamics of the organizational functions it supports and with the adaptability of
the organization. An important aspect of the structure of organizations is their
control structure, that is, the way in which their control functions relate to each other
and to the organizational functions they control. The potential impact of the
information system on the adaptability of the organization is particularly important
since it affects the ability of the organization to cope with the uncertainty of its
environment. This paper addresses the need for an information system to
be compatible with the structure and dynamics of the organization it supports and
with its adaptability. Because of the effect that the control structure of an
organization has on its adaptability, modeling organizations as distributed control
structures is particularly useful in our case.
Keywords: compatibility; information processing; control structure of organizations

Introduction
Any dynamic system needs to process information in order to achieve its goals or
purpose. The need of information processing arises from the need of these systems
to control and coordinate their functions. Biological systems, for example,
coordinate a variety of functions of different types and at different levels in order to
achieve their purpose. The amazing variety of functions performed by even the
simplest of biological systems clearly calls for a corresponding variety of ways of
processing information. It is in fact remarkable that despite their enormous variety
each of the functions of biological systems is supported in a highly effective manner.
Biological systems process information in a manner that is highly compatible with
their structure, dynamics and adaptability. One of the most important manifestations
of the dynamics of a system is the performance of its functions. The compatibility of
biological information processing with the structure, dynamics, and adaptability of
biological systems can thus be seen as concomitant to its ability to provide effective
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support to their functions. The same idea can be applied to information processing in
organizations. In fact, we consider the achievement of the compatibility of
information processing with the structure, dynamics, and adaptability of the
organization as a guiding principle for the design of computer-based information
systems capable of providing effective support to its functions (Kampfner, 1997,
2002).
In biological systems, information processing is natural and has evolved with the
functions it supports. Its effectiveness has been tuned by the evolutionary process to
the specific needs of biological functions. In organizations, however,
biologically-based information processing, represented mostly by human
intelligence, is combined with a growing use of computer-based information
processing. Computer-based information systems are the product of human design
and planning. The effectiveness of a computer-based information system therefore
depends on the ability of its designers to make it compatible with the functions it
supports and with the adaptability of the organization. An important difference
between biological information processing and computer-based information
processing in organizations clearly becomes apparent here: while in biological
systems information processing provides effective function support in a natural
manner, the designers of information systems in organizations must create the
necessary compatibility of computer-based information processing with the
organizational functions it supports.
Obviously, this cannot be accomplished without duly taking into account the
structure and dynamics of the organization with which the information system must
be compatible. The structure of the organization is particularly important in this
respect. The reason is that the structure of a system necessarily influences its
dynamics and its adaptability. Since information processing can be considered an
aspect, indeed an integral part, of the dynamics of systems (Kampfner, 1998), the
way information is processed in an organization and the way in which it flows
through its functions is necessarily influenced by its structure. The structure of an
organization also affects its adaptability. Adaptability is the ability of a system to
continue functioning indefinitely despite the uncertainty of its environment (Conrad,
1983). The ability of an organization to change in response to unpredictable changes
in its environment is therefore essential to its adaptability. To favor adaptability, the
structure of an organization must therefore favor its ability to change in response to
unpredictable changes in its environment.
We model organizations using the organizational control systems modeling
formalism, or OCSM (Kampfner, 1987, 2002). This formalism, described in more
detail in Section 2, allows us to model organizations as hierarchical, distributed
control structures. This representation facilitates the analysis of the relationship
between the structure of an organization and its dynamics, especially the dynamics
of information processing. The representation of the structure of organizations
provided by the OCSM formalism facilitates the analysis of the effect that certain
structural features of organizations have on their adaptability. Among these features,
subsystem independence is most relevant to our discussion because although it
favors adaptability it makes the coordination of more independent subsystems more
costly.
In this paper we focus on the compatibility of computer-based information
processing with the control structure of the organization. The control structure of an
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organization plays an essential role in the control and coordination of its functions
and has a strong effect on its adaptability. Before going further into the discussion of
the effect that the control structure of an organization has on its adaptability and the
requirements it imposes on its supporting information systems, however, let us
emphasize the fact that a new information system always affects the structure,
dynamics, and adaptability of the organization it supports. An important
consequence of this is that the structure, dynamics, and adaptability of the
organization with which the information system must be compatible are also
affected by its design.
An information system always affects the way in which information is processed in
the organization it supports. The changes that an information system causes on the
way in which information is processed in an organization may also affect its
structure since it affects the way in which its functions relate to each other. Clearly,
the changes that the information system causes in the organization may affect not
only its structure but also its adaptability. Depending on the extent and nature of the
changes it produces, the effect that an information system has in the structure and
the adaptability of the organization can be quite considerable. The theory and
techniques of business process reengineering (see, for example, Huff, 1992) and
business process redesign (Venkatraman, 1990) refer to situations in which specific
business processes in an organization undergo changes in connection with the
development of information systems, especially when the introduction of new
information technology is involved. We will consider these changes here but from a
broader perspective that allows us to consider the impact that computer-based
information processing has on the structure, dynamics, and adaptability of the
organization as a whole.
The effect that the control structure of an organization has on its adaptability can be
analyzed from the standpoint of the effect it has on subsystem independence, which
favors adaptability. According to M. Conrad (1983), a necessary concomitant of
efficient adaptability is that systems be broken up into levels of organization and
compartments at different levels which are as independent as possible subject to the
condition that the cost of constructing and maintaining a functional subsystem with
the needed independence does not outweigh the benefits in terms of the modifiability
needed for adaptability. Subsystem independence favors adaptability because it
reduces the correlation between the modifiabilities of the subsystems of a system
(Conrad, 1983). Constructing and maintaining subsystem independence, however,
requires constructing and maintaining the mechanisms and capabilities needed for
the control and coordination of the subsystems in question. The potential impact of
computer-based information processing on the control structure of the organization
they serve is clearly of great importance in this respect. The design principle
mentioned earlier provides us with the necessary guidance for the development of
information systems that favor adaptability while reducing the cost of subsystem
independence.
This paper is organized as follows. In Section 2 we discuss the OCSM
representation of the structure of organizations. This representation facilitates the
analysis of the control structure of organizations from the standpoint of its
relationship to subsystem independence. The OCSM representation of the structure
of organizations can be associated with key aspects of the dynamics of their
functions including the information processing aspect of this dynamics. This clearly
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helps to analyze the impact of computer-based information processing on subsystem
independence and, consequently, on the adaptability of the organization. In Section
3, we discuss the nature of the impact that computer-based information processing
has on the structure and dynamics of organizations and on their adaptability. In
particular, we discuss the impact that the programmability of digital computing has
on the adaptability of organizations from the standpoint of M. Conrad’s tradeoff
principle of information processing (Conrad, 1985). According to this principle the
programmability of information processing is achieved at the expense of adaptability
and computational efficiency. The programmability of digital computing, in
particular, is accompanied by a corresponding lack of adaptability. Because of this,
computer-based information processing has a potentially negative effect on the
adaptability of the organizations that, if overlooked, may result in an actual loss of
adaptability. Also, an increase in the degree of integration of the processes that
perform the functions of organizations, by what we mean a tighter coupling between
these processes, is likely to result in a loss of subsystem independence for the
organization, hence adaptability. The integration of processes often results in an
increase of the efficiency with which the integrated processes are carried out. This
efficiency-adaptability tradeoff needs of course to be carefully considered by the
designers of information systems before any design alternative is selected for
implementation. In Section 4 we discuss some of the basic factors involved in the
application of the design principle to the development of computer-based support for
the control functions of organizations. In Section 5 we summarize the results
obtained and discuss their implications for the design of computer-based support to
the functions of organizations.

Modeling the Structure of Organizations
The organizational control systems modeling (OCSM) formalism (Kampfner, 1987,
1997) helps us to model adaptive systems such as organizations as hierarchies of
relatively self-controlling subsystems, each performing a particular organizational
function. This representation allows us to describe the structure of control that exists
in a particular organization in terms of the relationship that exists between the
subsystems in which it is decomposed. As shown in Figure 1, the OCSM formalism
provides three binary relations for this kind of structural description. Although the
organizational structure shown in Figure 1 is highly simplified, is easy to see that the
OCSM formalism allows for the description of arbitrarily complex structures. The
structure shown in Figure 1 is sufficient for our purposes, however, since it allows
us to consider the impact of subsystem independence on the complexity of the
control function and on the adaptability of the organization.
The structure of any system, including organizations, influences its dynamics. As
mentioned above, however, an important aspect of the dynamics of systems is
information processing which, for this reason, is also influenced by the structure.
The OCSM formalism allows us to model the basic pattern of information flow that
the structure of a particular organization imposes on its functional subsystems. This
pattern of information flow that must exist in order for the functions of the
organization to be performed properly is captured in the informational interaction
diagrams such as the one shown in Figure 2. According to the design principle, in
order to provide effective function support, an information system must provide the
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organization it serves with automated information processing processes that process
information in a manner consistent with its structure, dynamics, and adaptability. In
other words, it must support the pattern of information flow that the structure of the
organization imposes on its functions. In the next section we discuss the impact that
computer-based information processing has on the adaptability of organizations
from the standpoint of its programmability and the effect it has on subsystem
independence.
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The Impact of Computer-Based Information Processing on the
Adaptability of Organizations
M. Conrad’s tradeoff principle of information processing states that the
programmability of information processing is always exchanged by adaptability and
computational efficiency (Conrad, 1985). Computational efficiency refers here to the
use of the computing power available in a system. It can be measured for example in
terms of the proportion of processors that can be concurrently active in a system at a
given time (Conrad, 1985). According to this principle, computer-based information
processing is not adaptable in the sense that it cannot evolve through a process of
variation and selection. The lack of adaptability of digital computing can be easily
corroborated at the machine language level, where the computations specified by
computer programs cannot be effectively changed without rewriting the programs.
Also, as the tradeoff principle asserts, computer-based information processing is not
very efficient computationally in the sense that the degree of concurrency and
parallelism that can be obtained in computer-based systems is much lower than the
one obtained in biological systems. The inherent adaptability and computational
efficiency of biological information processing, on the other hand, is always
accompanied by a corresponding lack of programmability.
An important characteristic of modern organizations is that they combine biological
and computer-based information processing. Biological information processing takes
place in organizations mostly in the form of human intelligence. Human intelligence
plays a unique role in organizations because of its unique computational capabilities.
The creativity and intuition of humans, our ability to solve general problems and to
make decisions in ill-structured situations, and many other capabilities of human
intelligence are no doubt essential to the ability of organizations to function well on
the face of complex and uncertain environments. However, it is obvious that the
success of modern organizations wouldn’t be possible without the help of
computer-based information systems. The advances of information technology have
made it possible to utilize the great speed, capacity, and computational capabilities
of digital computers for the support of practically all kinds and levels of
organizational function. No doubt, the computational power that digital computing
brings to organizations is to a great extent possible because of its programmability.
According to the tradeoff principle mentioned earlier, however, the programmability
of computer-based information processing is accompanied by a lack of adaptability
that, if left unchecked, may affect the adaptability of the organization as well. An
important way in which the programmability of computer-based information
processing affects the adaptability of organizations is that it makes software more
difficult to modify. The cost and difficulty of building, modifying, and maintaining
computer-based systems makes it more difficult for the organization to change in
response to changes occurring in its environment.
Computer-based systems may affect the adaptability of organizations through
changes that they instill in their structure and dynamics. Particularly relevant in this
respect is the effect that these changes may have in subsystem independence, a
feature of the structure of systems that, as mentioned above, is strongly related to
their adaptability. Subsystem independence may be affected by the degree of
integration of the information system into the organizational functions it supports,
meaning by that the degree of tightening of the coupling between the information
processing processes provided by the information system and the processes that
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perform the functions. Clearly, the tighter the coupling between these two kinds of
processes the more difficult that it is to change any of these kinds of processes in a
manner independent of the other.
Computer-based information processing may also affect subsystem independence in
organizations by instilling structural changes that affect the integration of
organizational processes. An increase in the integration of these processes decreases
subsystem independence which, as noted above, has a negative effect on
adaptability. Conversely, a decrease in the integration of these processes increases
subsystem independence which favors adaptability. It must be noticed, however, that
the structures and mechanisms needed for subsystem independence have to be
created and maintained. This means that there is a cost associated with the increase
of subsystem independence. A component of this cost that is particularly relevant to
our discussion is the added cost of coordinating the more independent subsystems.
Obviously, the cost of building and maintaining subsystem independence needs to be
carefully considered. Otherwise, as mentioned earlier, it may outweigh the benefits
that it brings in terms of adaptability (Conrad, 1983).
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Adaptability-Enhancing Computer-Based Support of
Organizational Functions
The hierarchical, distributed control structure of organizations is essential to their
adaptability. It allows for some degree of self-control at practically all levels of
organizational function. The adaptive, relatively self-controlling character of the
dynamics underlying the functions of organizations is possible principally because
of the human element participating in them. The complexity of modern
organizations, however, makes computer-based information systems an
indispensable means of extending the computational capabilities of human
intelligence. We have referred to the source of these computational capabilities as
the biological information processing infrastructure of organizations (Kampfner,
2002). Effectively extending this infrastructure requires a combination of digital
computing and human information processing that is appropriate for the effective
support of each of the organizational functions involved. This can be achieved with
the guidance of the design principle (Kampfner, 1997) by seeking the necessary
compatibility of the information system with the structure and dynamics of the
organizational functions it supports and with the adaptability of the organization.
The OCSM formalism provides us with the means to model organizations as
hierarchical, distributed control structures. In the OCSM description of an
organization, each control function (or control subsystem) represents the explicit
self-controlling capabilities of the operational function to which it belongs. The
self-controlling capabilities of the operational subsystems that a control function
controls are not visible at the level of the controlling function and, for this reason, at
this level they are considered as implicit control. In Figure 1, for example, S0
represents the explicit self-controlling capabilities of system S, its parent system.
S10, on the other hand, is a control subsystem located at a level lower than that of S0.
Seen from the level of S0, as Figure 1 shows, S10 is considered part of the implicit
control of S1. Notice, however, that at its own or a lower level, S10 represents the
explicit control of S1. In what follows we will discuss the main factors involved in
the support of specific control subsystems (or functions) with reference to the
OCSM representation of the subsystems involved. However, the hierarchical,
distributed nature of the organization’s control system must be kept in mind.
The designer of the computer-based support of a control subsystem of an
organization must seek the compatibility of this support with the structure, dynamics
and the adaptability of the organization. Let us briefly review each of these aspects
of the compatibility of the information system with the control functions of
organizations. The compatibility with the structure of the organization requires that
the support provided by the information system be appropriate to the type of the
function being supported and to its level in the organization’s hierarchy. Because of
the central role that humans play in the control of organizations, the role of the
computer-based information systems in the control functions is primarily the support
of the decision-making and problem-solving capabilities of the people involved in
the performance of these functions. The degree of structure of the decision-making
and problem-solving processes supported by the computer-based information
systems varies with the level of the organizational functions involved, with the more
structured situations occurring at lower levels of the organization’s hierarchy. The
fact that because of its algorithmic nature digital computing can only be used in the
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automation of sufficiently structured tasks confirms the primarily supportive role
that computer-based information systems play in the support of control functions.
The higher the level of the function supported, however, the less directly that the
results provided by the information system determine the decisions made or the
actions taken in the organization.
The compatibility of the information system with the dynamics of the organization
requires for the support it provides to be consistent with all the processes that
perform the organizational functions being supported. In particular, the automated
processes that the information system provides must interact with the other
processes that perform the functions in a manner compatible with the levels of
activity of these processes, the amounts of information transferred between them, the
type and timing of the interactions, etc. In other words, the processes that perform
the functions must receive the information they need in the form that they need it
and at time they need it. Especially important from the standpoint of the support of
the control functions, however, the supportive character of the role played by the
information system is particularly important. In this respect, the information system
must also be consistent with the psychological and cognitive characteristics of its
users and with their problem-solving and decision-making styles. The compatibility
with the dynamics requires also that the modes of computation used by the
information system be consistent with the role it plays in the support of the control
functions. It must tackle the more structured parts of the processes and do so with
the necessary flexibility.
The compatibility of the information system with the adaptability of the organization
is affected by all the aspects of its structure and dynamics. The programmability of
computer-based information processing and the integration of organizational
processes have a particularly strong effect on the adaptability of the organization.
The programmability of computer-based information processing affects the
adaptability of the organization not only because it makes computer-based systems
more difficult to modify, but also because of the changes it introduces in the
structure and dynamics of the organization. In this respect, the design principle calls
for the automation of computational processes that are sufficiently structured. This
should be done in as modular a manner as possible. Conventional computing
approaches should be applied to the automation of the more stable, less frequently
changing processes. More adaptive computing approaches, like those using machine
learning and evolutionary programming techniques, can be applied in connection
with less stable, more frequently changing processes.
We also mentioned earlier that computer-based information systems are bound to
affect the structure, dynamics, and adaptability of organizations, sometimes in ways
that involve the redesign or reengineering of organizational processes. Among the
changes introduced by computer-based information systems in organizations, those
that affect the integration of organizational processes are particularly important from
the standpoint of adaptability. An increase in the integration of organizational
processes results in a decrease in subsystem independence and, consequently, in a
loss of adaptability. The degree of integration of the information system into the
processes that perform the organizational functions it supports (in other words, the
degree of tightening of the coupling between these two kinds of processes) is in this
respect an important factor to consider. The tighter the coupling between these two
kinds of processes the more difficult that it is to change the information system or
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any of these organizational processes independently of the other, obviously a
reduction of subsystem independence. Another related factor is the degree of
integration (or the tightness of the coupling) between the organizational processes
themselves that results from computer-based integration. Tightening the coupling
between organizational processes is bound to decrease subsystem independence. If
these organizational processes are also tightly coupled with the processes provided
by their supporting information system the loss of subsystem independence, hence
adaptability, might be extremely high.
This loss of adaptability can be avoided by preserving or increasing subsystem
independence. The caveat is that subsystem independence brings with it the added
cost of coordinating more independent subsystems. This cost is at least in part
absorbed by the computer-based integration of organizational processes through the
automation of the coordination of the integrated processes. In addition to that, the
computer-based integration of organizational processes usually brings with it a
considerable increase in the speed and efficiency of the processes that perform the
functions supported by the information system, with obvious benefits to the
organization. In this respect, the design principle calls for exploiting the synergies
that an appropriate combination of human and digital information processing brings
about through the compatibility of information processing with the structure and
dynamics of the organizational functions involved. Seeking the compatibility with
the adaptability of the organization would help to avoid designs that would reduce
too much the ability of the organization to cope with the uncertainty of its
environment.
Obviously, the cost of coordination due to an increase in subsystem independence
and the cost of process integration in terms of adaptability are both difficult to
evaluate and compare. However, knowing the role played by the computer-based
information system in the performance of organizational functions and the kind of
support it provides to these functions is a solid step in the right direction. Through
the compatibility of the information system with the structure and dynamics of the
organization and with its adaptability the design principle helps us to build effective
support in a synergistic manner. As applied to the development of computer-based
support to the control functions of organizations, the necessary compatibility must
be sought taking into account the relationship between subsystem independence,
adaptability, and the cost of subsystem coordination.

Summary and Conclusions
We associate the effectiveness of the support that biological information processing
provides to the functions of biological systems with the high degree of compatibility
that it has with these functions. In fact, we adopt the achievement of this kind of
compatibility as a basic principle for the design of computer-based information
systems that effectively support the functions of organizations. The compatibility of
the information system with the control structure of the organization it serves is
particularly important for the effective support of function and adaptability. The
hierarchical, distributed nature of control in organizations and the central role played
by human intelligence in the control functions of organizations call for a very
flexible, supporting role of computer-based information systems in the support of
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these functions.
Because of its programmability conventional digital computing must support the
control functions of organizations with computational processes that are as stable,
i.e. less changing, as possible. Evolutionary programming and machine learning
techniques, on the other hand, can be used in connection with less stable, more
adaptive processes. The computer-based integration of organizational processes
must be achieved in a manner that capitalizes on the efficiencies of organizational
processes that it produces but only to the extent to which the cost in terms of
adaptability is not too high. Subsystem independence, on the other hand must be
achieved in order to increase adaptability but only to a point in which the cost in
terms of subsystem coordination that it causes is not excessive. In all cases, the most
flexible, adaptable, information system architecture, and the one that favors more the
adaptability of the organization as a whole should be preferred.
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Abstract
One of the most important properties in the systems is complexity. When a great level of
complexity exists in a system, it is considered as a complex system. The complex systems
can be soft systems and hard systems.
In hard systems when their elements are interrelated in a non-linear way, they are
considered as complex systems, that is to say, complex systems are those that contain a
great number of elements interacting in a non-linear way. To try to understand the
behavior of this type of systems diverse mathematical tools have been developed. A new
scientific discipline with great impact in the analysis of the complex systems has been
developed in recent years; we refer to the fractal analysis.
Voting data from Mexican federal deputy elections are analyzed and considered as a
response function of a social system with underlying dynamics leading to complex
behavior. It was found that voting distributions among candidates, as well as political
parties behave as a fat-tail Levy stable distribution, associated with fractal structure of
electoral network. Specifically, it is shown that the distribution of voter preferences
follows the shifted Pareto distribution with scaling exponent α which shows only a few
variations from state to state and it is essentially the same for all federal elections from
1991 to 2003. Furthermore, it is shown that Mexican voter network can be modeled by
hierarchical pseudo-fractal network characterized by two different fractal dimensions.
The identified hierarchical architecture of voter network offers a new perspective on the
analysis, modeling and forecasting of elections.
Keywords: complexity, complex systems, voting network, fractal analysis.

Introduction
Complex behavior can appear in any system composed by a great number of elements
interacting in a non-linear way. For example, atoms in a solid, cells in a life-organism,
traders in a financial market, members of a political party, religious sect or professional
association, or voters in a country or state.
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Complex behavior of several systems is the consequence of different processes operating
from a wide range of scales (temporal and spatial) which are associated with a great
number of freedom degrees (Balankin, 2003). Complexity can be characterized by the
uncertainty of the system or by the perfectibility degree of the evolution system.
Quantitative analysis of data generated from complex systems is a common topic in
statistical physics which finds applications in several areas of natural and social sciences.
Simple models about the cooperative behavior were known by economists and
sociologists many years ago. But it is really remarkable that many of those classic models
in sociology were simply applied in terms of existent models from statistical mechanics,
such as the “Minority Game” (Wiedlich, 2000), the Axelrod’s model of cultural
dominions or political coalitions (Schofield, 200), the economic models based on the
Nash’s local equilibrium concept, among others (Adams & Merril, 1999).
Efficiency of a system, in terms of information, is closely related to the topology of the
network model. In this context, in last decade it has arisen a big interest in the called
complex networks, which have the property of small-world (Waserman & Faust, 1994), to
say, the number of links (n) that must achieved for conecting two sites in the network
grows as the logarithm of the sites number (N): n ∝ ln N , in contrast with the case of
regular networks, where n ∝ N .

Among complex networks, social networks appear in a natural way, playing an important
role. Social networks are composed by a great number of people, who are usually
interacting in a local way. Such physical systems connected to external actions and fields,
the social networks behavior also depends on external factors. In consequence,
mathematical tools developed under the statistical physics context, in order to face
collective phenomena, they have being recently applied to several social problems
(Waserman & Faust, 1994).
Some of the social networks analized are: (i) relationship networks and close-up social
groups, such as actors and political parties; (ii) financial market networks; (iii) electronic
mail networks; (iv) scientif colaboration networks; (v) networks of sexual contacts, and
many others (Newman, 2003). Recently, the analysis of these networks has shown that
the social network structure is not purely random, as the sociology had supposed many
years ago, but there are small-world networks, similar to the genetic interactions network,
the metabolic networks and the electric networks. In some way, nature has found that this
type of structure is optimum in balance between the benefit of one link to a so-far
neighbor and the cost that it suposes (Lopez, 2002). So that, social networks often posses
typical properties of complex systems studied in physics, such as self-organization, cooperation, and adaptation (Dorogovtsev & Mendes, 2003).
Frequently statistical analysis reveals the emergence of power-law distributions, pointing
out self-organized social systems flow towards a critical state without characteristic time
or spatial scales (Bak, 1996). Recently it has being reported that several phenomena with
scale invariance appear in social systems, for example, in fractal morphologies of cities
(Balankin, 2003), in the fractal dynamic of economic phenomena, in the complex
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dynamic of opinions associated to rumors propagation and electoral preferences
(Balankin et al , 2004).
One of the fundamental processes in democratic societies concerns to elections. Elections
are democratic processes in which exists the same type of voters interaction and external
influences (political publicity, campaigns, etc). From a scientific point of view of
complex system, the outcome of a electoral process can be considered as an open
system’s response with many elements interacting in a non-linear way and ruled out by
an internal complex dynamic (but unknown).
Voters do not possess so much freedom, even in democratic regimens, because individual
preferences depend so much on the choice of social networks where the voter is in. This
is natural in human being because of different social identities which can cause social
tension, so that, microsocial is attractive for reducing social tension by fitting political
preferences or ideological approaches. Acoording to that, a cuantitative characterization
of the electoral network can be made by studying voter distributions. These distributions
can be gotten from different electoral processes and from electoral preference simulations
which are indespensable steps towards a better understanding and prediction of the
underlying electoral dynamic.
In this work are analized the election outcomes for federal deputies in 1991, 1994, 1997,
2000 and 2003 (IFE, 2005).

Statistical Analysis
Data Analysis
Mexico is composed by 32 federative entities (31 entities and Mexico City) that are
autonomous in their way of ruling out, where one of the fundamental processes about
democratic societies are elections. Elections are regulated by citizen votes.
This work was made with data proved by Instituto Federal Electoral (IFE), about
Mexican people´s votes during 1991, 1994, 1997, 2000 and 2003: 147’409,098 data,
which were classified in electoral areas and in entities. Therefore, there were analyzed the
statistical distributions of: (1) the number of candidates (N) that received votes (v), (2) the
votes between parties, and (3) the votes in every electoral area.
The statistical analysis was supported from the @Risk 4.5 software. This software fits
data distributions based on three statistical criteria: Square-Chi, Kolmogorov-Smirnov,
and Anderson-Darling. In all cases were determined the distributions that fitted better the
data analyzed, according to the three criteria.
By processing information, it was exported from different data bases to Excel software.
Three programs developed from the Visual Basic (release 6.0) software, were applied to
analyze distributions generated from @Risk 4.5 software: 300 areas during 5 electoral
years (1,500 distributions), (2) 32 entities during 5 electoral years (160 distributions), and
3
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(3) 1 country during 5 years (5 distributions). In this way, there were eliminated human
mistakes.
Results
It was found that the distributions of votes between neighbors, candidates, and political
parties have the same slope and a fat-tail stable behavior related to a fractal structure of
the voters network. Moreover, the neighbors, candidates, and parties distributions (figure
1-3) hold the same statistical distribution independently of the electoral year.
1

P( v)
0.1

1991
0.01

1994
1997

0.001

2000
2003

0.0001
0.001

0.01 votos 0.1

1

Figure 1. Distribution of votes between neighbors to deputies by relative majority in
federal elections 1991-2003.

Specifically, it was found that the best fit for the distributions of votes between
candidates (number of participants, N, that received a part of votes, v, is performed by
Pareto’s distribution:
Nv =

αM α
v α +1

,

v≥M

(1)

where α ≥ 0 is a scaling exponent and M is the mode of distribution. Based on Lévy’s
criteria, distribution (1) is stable when 0 ≤ α < 2 [16]. When α > 0 , the cumulative
distribution is:
M 
F (V ≤ v) = 1 −  
 v 

4

α

,

(2)
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so that, the fraction between participants that received a percentage of votes greater than v
behaves as a power-law:
α

M 
P (V > v ) = 1 − F (V ≤ v ) =   ,
 v 

(3)

It implies a linear behavior in log-log axis (figure 1).

Figure 2. Distribution of votes of candidates to deputies by relative majority in federal
elections 1991-2003.

Figure 3. Distribution of votes between political parties in federal elections 1991-2003.
An important aspect of this analysis is that parameters of Pareto’s distribution (2), which
were obtained from different elections, show only a few variations and the exponent α
value is basically the same for every federal elections from 1991 to 2003 (see table 1).
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At the same time, it exists a significant difference between the parameters of the
distributions of votes by neighbors, candidates, and political parties (see table 1 and
figures 1-3).
Moreover, for every election the same statistical analysis was performed in each of the
federal entities, finding that the vote distributions, independently of the economical,
social, political, and cultural situation of parties and entities, are characterized by the
same exponent α p (see figures 4-5 and table 2).
Table 1. Parameters of the Pareto’s distribution of votes by neighbors, candidates, and
parties to a federal level.
Neighbors
Year
1991
1994
1997
2000
2003
Promedio
DS

αv

Mode
1.85E-03
1.65E-03
2.00E-03
1.96E-03
2.53E-03
2.00E-03
0.000326246

Candidates
Mode

0.339
0.3321
0.3172
0.2915
0.3529
3.27E-01
0.023431026

1.24E-04
3.20E-04
4.80E-04
1.13E-03
2.99E-04
4.71E-04
0.000389601

Parties

αC
0.195
0.232
0.24
0.265
0.243
2.35E-01
0.02548529

Mode

αP

3.17E-03
3.12 E-03
2.85 E-03
6.16 E-03
2.163 E-03
3.17E-03
#¡DIV/0!

0.49
0.475
0.408
0.466
0.433
4.54E-01
0.033306156

Table 2. Median and standard deviation (α) of the exponent of the Pareto’s distributions:
α p (distributions of votes by parties in different entities) and α v (distributions of votes by
areas in different entities).

αP

Year
1991
1994
1997
2000
2003
±σ

Median
0.485
0.471
0.400
0.463
0.420

αV

σ
0.108
0.093
0.038
0.051
0.068

Median
0.340
0.334
0.319
0.292
0.354
α D = 0.33 ± 0.02

α P = 0.45 ± 0.04
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σ
0.020
0.013
0.010
0.009
0.020
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Figure 4. Distribution of votes between political parties in four federal entities during
federal elections in 2003.
The results show that the Mexican electoral network is characterized by three exponents,
which rule out the distributions of votes between candidates (αc=0.24+0.04), political
parties (αp=0.45+0.04), and areas (αD=0.33+0.02). It is important to point out that the
values between exponents are practically the same for all areas, all entities and all
elections.
25

f(v)
20

15

10

5

0
0,3

0,35

0,4

v 0,45

0,5

0,55

0,6

Figure 4. Distribution of the exponent α for the votes between political parties obtained
during the period 1991-2003.
Analysis and Discussion of Results
The same trend is observed when citizens vote. This trend is explained by a power-law
that models a general social model and this trend is persistent around small government
systems. The remarkable similarity in all distributions of votes, even big economic and
social differences among all regions in Mexico, is a signal of a common mechanism that
exists in the making-decision process.
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In statistical analysis about the elections in Brazil (Costa, et al. a, 1999), (Costa, et al. b,
2003), Indonesia (Situnkir, 2004), Sweden (Alves et al, 2002), and India (Gonzalez et al,
2003), there were proved that the votes between candidates distribution behaves
according to a power-law (2), but with different exponents α p (see table 3). In all those
works there were not analyzed the distributions of votes between parties and areas
because the electoral systems of those countries are so different respect to Mexico.
Table 3. Exponent θ = α C + 1 for the vote distributions between candidates in different
countries.
Indonesia
1.41

India
1.32

Mexico
1.24

Brazil
1.00

Sweden
0.96

Authors in (Alves et al, 2002) performed numerical simulations of elections, based on the
Sznajd model of a pseudofractal network, which reproduces the power-law distribution
(1). The differences between the Sznajd simulations about pseudofractal networks about
the elections happened in Brazil and India are consequences mainly because of the
number of candidates, N, taken into account in each one. In Brazil N almost represents
0.005% of nodes in the mall, and for the former is 0.01%. The faster the fix point
(agreement) is achieved, the greater is the candidates’ density.
On the other hand, it is appreciated that many of social networks share two general
properties: (1) they do not posses a characteristic scale (free-scale), and (2) they display a
high degree of clustering. Both of them are consequence of a hierarchic organization,
implying that small groups of nodes are organized into bigger groups in a hierarchic way,
only if a free-scale topology is kept. In a free-scale network, the probable degree of
diverse nodes follow a power-law distribution is given by [22]:
P(k ) = ck −γ for k 0 ≤ k ≤ K

(4)

where c is an appropriate factor of normalization, α is the exponent of the distribution of
connections, ko is the minimum degree of any node, and the cut degree, K, depends on the
size of the network N as K = k 0 N 1 /(γ −1) [22]. A greater value of α, leads to an insignificant
connection in the network.
For a fractal network, α is related to the distribution exponent (1) as (Cowan et al,1994):

γ = 1+

1

α

(5)

Besides, if 3 < γ ≤ 4, so the fractal dimension of a free-scale network, DF, is related to α
as [22_21]:
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DF = 2

γ − 2 , and then, D = 2 1 − α
F
1 − 2α
γ −3

(6)

But if γ > 4, so the fractal dimension of the network has a universal value of DF=4.
In sum, the difference between values of Pareto’s exponent for the distribution of votes
(in diverse countries) can be attributed to the difference in fractal dimension (see table 4).

Table 4. Exponent of connectivity and fractal dimension in electoral networks in
different countries.

α
DF

Indonesia
3.44
6.56

India
4.13
4

Total
5.17
4

Mexico
Neighbors
4.03
4

Parties
3.22
11

It should be pointed out that the Mexican voter network is characterized by different
connectivity exponents in both in a local (neighborhood) and global (entity) scale. It is
easy to understand whether it is considered that neighbor voters are less connected than
those voters in the global network. It can be appreciated that Mexican voters are less
connected than Indian and Indonesian voters (table 3).
Furthermore, it was found that the Mexican electoral network is characterized by two
fractal dimensions: the universal (DF=4) and the fractal dimension of votes towards
parties included in the network. (DF=11). The biggest fractal dimension of votes points
out a strong discipline in political organizations, which leads to deterministic voting of
the parties’ members (“hard vote” efect).

Conclusions
Among a wide range of complex dynamic systems, two classic problems are essential for
the quality democracy: opinion forming and voting processes. Elections are processes
where many people often interact. In these convincing dynamic processes, in which there
are simultaneously neighbors interacting and external influence (political publicity,
campaigns, etc), people can vote directly for candidates or for the party (“hard vote”).
The hierarchic architecture of the voter network gives a new perspective in the analysis,
modeling, and prediction of elections, because it has three scaling exponents: α v, α c, and
α p (neighbors, candidates, and parties). So, the distribution of votes between participants
is independent of the electoral year, as well as the economic, social and cultural level.
Nevertheless, under a social network, voters in a democratic regimen are not completely
free due to individual preferences that depend so much on the context.
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The vote distributions in Mexico are ruled out by fat-tail distributions, specifically, by a
Pareto’s distribution associated to voter network structure that displays fractal properties
with major density in the voter network in a party level (DF=11) than in a candidate and
neighbor levels (DF=4).
In this stage of researching it is emphasized the fact that in the social and political
systems modeling there is not an absolute truth, but there are some basic trends in very
complex situations.
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Abstract
Tourism is preponderantly an economic activity. However it is an activity that has
evolved along with human kind through its relationships with society.
The new touristic modality generates a tendency toward the values and the importance of
the natural environment. It is also consistent with the nature, social and community
values, and allows a positive relationship between residents and tourists. This new
touristic tendency is regulated through a new development model that is being proposed
at a world level: the Sustainable Development Model.
This paper is part of a research in process in which it has been determined to use the
Paradigm of Systems, having the purpose of obtaining a global vision in its development.
Such research is based on models proposed in a doctoral thesis. The paper exposes the
design process of a Municipal Integration Model for the sustainable development, where
the possibilities of intervening elements' interrelations are studied to achieve an union
among municipalities in order to promote and revitalize the tourist cycle of the region.
The Orient Zone in the State of Mexico is proposed as the study target, due to its
resources. However, it is intended that the pattern could be applied in diverse regions of
the country that fulfill the necessary elements for its implementation.
Keywords: Sustainable development, Integration municipal model, soft systems, tourism.
Introduction
Tourism is preponderantly an economic activity; however it is an activity that has
evolved with the man through his relationships with the society. During the conformation
of the touristic activity it is possible to identify that through the technological advance,
tourism adopts a development possibility for the countries; this way the technology used
during the Second World War through the displacement of the airplanes for daily use
acquires for the tourism; the form of opening up to new markets. This opening allows the
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diverse visitors to be able to move to new destinations, and in consequence to develop the
tourist activity.
In Mexico, the development of the tourism is increased with the Port of Acapulco; it
begins the development of the massive tourism and the approach of the traditional tourist
pattern that mainly consists of vital elements as the sun and the beach. This outline of
traditional development remained in the pleasure of the tourists during several years,
however, societies evolve, and new relationships and new recreation forms are developed
for the human beings. The traditionalist approach was no longer enough and it no longer
fulfilling the visitor's expectations. Facing this necessity a new vision of practicing the
tourismis born, an alternate approach to the already mentioned that is denominated
alternative tourism.
This new touristic model represented a new development path for the phenomenon,
inside which, important world organizations proposed new development forms toward
this tendency. Nevertheless, the environmental problem and the social problems that
reigned in the world, cooperated to the development of this new approach, in which,
tourism and the local or municipal administration is preponderant. There are diverse
definitions for the Alternative tourism, however, a constant aspect presented in all of
them, is that the mentioned touristic modality is considerated to outline a closer
interrelation with nature, and preoccupied about the conservation of the natural and
social resources of the area in which the tourist activity is held . In order to conceptualize
this activity, the following definition it is emitted: "The trips that aim to carry out
recreational activities in direct contact with nature and the cultural expressions that wrap
them with an attitude and commitment of knowing, respecting, enjoying and
participating in the conservation of the natural and cultural resources" (Sectur, 2005).
This new touristic modality generates a tendency toward the values and the importance of
the natural environment, it is also a tourism that is consistent with the natural, social and
community values, and allows a positive relationship between residents and tourists
(Wearing & Neil, 1999 mentioned in Newsome, Moore & Dowling, 2002). It is important
to mention that this new touristic tendency is regulated through a new development
model that is being proposed at a world level; the Sustainable Development Model that is
also applied in the tourism.
This new development model that we know as Sustainable Development proposes the
bases, to generate and it is presented as an alternative to the models that have propitiated
the degradation of the environment, starting from the search of creative answers to correct
the flaws and to avoid new problems. This concept is transported to the economic
activity in the decade of the seventy's and was presented as the reference point of the
new positions of economic and social development of final of the twentieth century. A
series of political, economic and social events occurred all together in 1972, they
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determined the contriving of the development strategies in every field. The world crisis
began and had energy as one of the more outstanding and unchaining factors . The first
report of the Club of Rome was published. The First Conference on Human Environment
took place at Stockholm, and in Paris an agreement promoted by the UNESCO about
Cultural and Natural World Patrimony was signed. In Europe the Economic European
Community started the first program of action on the environment.
All these meetings were focused on the pattern of economic development model and the
diverse problems that the capitalism causes as a production way, reason why the
sustainable development model emerges as the possible solution to the problem that
generates the evolution and capitalist development. In the field of the tourism; meetings,
congresses and forums were held to debate different aspects of this activity. It is this way
that in 1991 the International Association of Scientific Experts of the Tourism (AIEST)
described sustainable tourism as "the one that maintains a balance among the social,
economic and ecological interests. The tourism should integrate the economic and
recreational activities to the objective of the conservation of the natural and cultural
values."
Two years later, in 1993 the World Tourism Organization (OMT/WTO) defined the
concept of sustainable tourism: The sustainable touristic development responds to the
necessities of the current tourists and the receptive regions, protecting and enlarging the
opportunities of the future. Sustainable tourism is presented as rector of all the resources
so that the economic, social and aesthetic necessities can be satisfied maintaining the
cultural integrity of the essential ecological processes, the biological diversity and the
systems in defense of the life.
In 1995 in Lanzarote, the First World Conference for the Sustainable Tourism takes
placed favored by different institutions as the UN and the OMT. The main achievement
of the conference was the Promulgation of the Letter of the Sustainable Tourism whose
principles set the bases for a World Touristic Strategy based on the sustainable
development.
Of these principles we can extract a definition of sustainable touristic development: The
tourist development will be based on sustainability approaches, that is to say, it must
belong term bearable ecologically, economically viable and equal from an ethical and social
perspective for the local communities. The sustainable development is a guided process
that contemplates a global administration of the resources with the purpose of assuring its
durability, allowing to preserve our natural and cultural resource, including the protected
areas. Being the tourism a potent development instrument, it can and should participate
actively in the strategy of sustainable development. To be able to achieve a sustainable
development or a tourist sustainability, strategies should be carried out, considered these
as the means for those which the long term objectives are achieved. They are also
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potential actions that require decisions on behalf of the institutions and corresponding
organisms for its realization. In this sense, this article, as a part of an investigation in
process, looks for the design of a Model for the tourist development, under the strategy
of municipal integration.

Context Framework
The global tendency, considers the touristic phenomenon as a road of economic
development, because it is an economic activity that propitiates the economic spill, which
generates, the possibility to elevate the life quality level in a country, joined to the
increment of foreign currencies that help stabilize its global economy. Nevertheless, this
traditional productive activity is a development that depredates the environment. A
model of development, friendly with the environment, has been world level proposed for
several decades now, such model is known as Sustainable Development Model, this
sustainability is also transported to the touristic activity, this is how the strategies for the
environmental care and preservation are set within a juridical mark so that they can be
respected, this bears a balanced development, preserving the resources and generating a
sustainable perspective for the destinations.
One of the activities of great relevance for Mexico is tourism. After industry, it represents
the second place in the generation of employments and income. In Mexico, just like in
many other parts of the world, tourism has been deviated because of its operation and
commercialization, losing sight of its true mission that corresponds to offer the experience
of knowing new culture forms and natural life. On the other hand, they have settled down
touristic complex based on the sale of an infrastructure of comforts that have displaced
the local communities, causing adverse environmental and social impacts. Associated to
the environmental and socio-cultural dismantle, such a conception of tourism doesn't
usually irradiate economic benefits to the local population, except for its participation in
poorly remunerated employments and in the sale of some low quality manufactured
products. A typical example is Acapulco Diamond the touristic complex.
Nowdays, Mexican society in some sectors, reflects about the lack of programs and
projects of specialized tourism in our country, such reflections come from some
experiences of alternative tourism that nations like Spain, Costa Rica, Belize, Guatemala
and Rwanda, among other, have taken advantage of, reaching important income of foreign
currencies and developing sustainability characteristics. The National Plan of
development 2001-2006, sets tourism among its national priorities, and recognizes it as a
very important productive activity, therefore, it channels the impulse, through the
National Program of Tourism. This Program, is structured in such a way that manages 4
rector axles, where touristic municipal development is inserted.
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In Mexico "Calendar 21" has also been created, as a program that proposes strategies and
actions in the short, medium and long term, with the purpose of strengthening the
dynamics of the touristic regions; to include the local communities in the generated
economic activities and to assure the preservation of the natural and cultural resources of
the touristic destinations of Mexico.
For the Mexican Tourism, Calendar 21 is the continuation of the reference mark proposed
in a combined way for the participant agents of the sector and the Secretary of Tourism,
in the document presented in the year 2000, Politics and National Strategy for the
Sustainable Touristic Development. Long term strategic planning is incorporated as a tool
for the design and conduction of local programs to strengthen Tourism in states and
municipalities; however, in the short term, it maintains a practical focus in order to
establish the actions required for their application in the municipalities and touristic
destinations.
The municipality has a protagonist role in the installation of the program and in the
application of the Calendar 21 for Mexican Tourism; in this context the municipality
works as strategic promoter to assist the local environmental challenges, also as the great
driver of the change and connection processes among the groups that interact in the local
processes of economic, social and cultural development.

Justification
The touristic Municipalities can perform the role of leaders in the local and regional
tourist area, which would allow that a population's sector would obtain benefit of the
same economic spill that causes the touristic phenomenon. The proposal aims to the
competitiveness and tourist development, since, while a place has competitiveness in the
tourist market, its development is possible.
The competitiveness of the tourist destinations depends on the capacity of its industry to
innovate and to permanently improve the quality of its product (Porter, 1991), this
indicates the need to generate new outlines that allow regions of the country to be
positioned in the tourist market, the improvement of a destination's competitiveness
should also be considered from a local point of view, before developing national policies.
Considering the current scenarios of the tourism in the country, the generation of
development outlines where the elements and touristic resources are integrated for a
harmonic development is indispensable. It is considered that the local development is the
pillar of the national development, and it is emphasized in the necessity of promoting a
structure that determines the way toward the touristic competitiveness, as the present
design of the touristic development model proposes.
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Objective
To design of a Systemic Model of Municipal Touristic Integration, that strategically
promotes and develops the outlines for the growth of the tourist activity.

Development
The opportunity for the municipalities to become able to negotiate and to plan their own
development, started from 1982 when the article 115 of the Federal Constitution, was
modified, allowing the Municipalities the ability to promote, to negotiate and to plan their
own development, however in the touristic area there are no projects that impel jointly a
group of municipalities territorially near, for the development of their tourist capacities.
Under this problematic a Model of Municipal Integration for the Touristic Development
is proposed.
This Touristic System of Municipal Integration is related in a supra-system that includes
the general aspects that impact its formation and development.
One of the systems that directly relate is the federal policies, since in essence they are
those that would allow this development model to be promoted in a region, determining
the importance of the policies in the economic, ecological, touristic area and social
development. Another system that is intimately related is the municipal policies that just
like the federal ones, are necessary for the implementation of strategies for the
development of the tourist activity.
The companies of the touristic sector are elementary in this proposal, since the proper
system working depends on their service's efficiency and quality, in addition, the most
important sector is the local community, given its approval, through the acceptance and
the integration of the local communities to the touristic activity as a part of the economic
sector, we will be able to speak of a holistic and integral development.
Finally the environment where this model is developed implies the necessity to consider
the economic development model, and the global touristic sustainability, reason way the
diverse world dependences or international organisms that carry out deep studies of
touristic development framed in sustainability will be indispensable for the development
of this investigation.

Methodology
Peter Checkland's methodology of Soft Systems is proposed, and it can be described in a
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summarized way, as a process of seven analysis stages that use the concept of human
activity system as a mean of getting so much to investigate the situation as making actions
to improve it (Checkland & Scholes, 1990).

Description of the Non Structured Problem
In this stage the situation of the problem is first experienced by the investigator. That is
to say, as much as possible the investigator's experience is necessary on the nature of the
situation.
Based on the documental information analyzed in this investigation, and on the
experiences about the development conditions in Touristic Municipalities, we can
establish a first vision on the elements that intervene for the municipal touristic
development model conformation. This ellipses graph visually represents the systems
that intervene in the development of the model.

SUSTAINABLE DEVELOPMENT MODEL

FEDERAL POLICIES

LOCAL

COMMUNITY

MUNICIPAL
INTEGRATION
TOURISTIC SYSTEM

MUNICIPAL POLICIES

WTO’s PRINCIPLES AN NORMS

Figure 1 Definition of the System
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Interpretations
In connection with the previously exposed, it is possible to observe that the main model
of planning for the internationally accepted development of touristic municipalities is the
Sustainable Development that international organisms such as the WTO and the
UNESCO propose as the most suitable road for the municipal touristic development.
The Sustainable Development model is the main planning mechanism that implies the
development of tourist municipalities, however this is the atmosphere in which this
system develops, the mainly involved are the municipalities, in their autonomy of
implementing a program of municipal touristic development.
The Touristic Municipalities, through their policies and municipal regulations and
specifically in their development plans can impel programs of touristic development,
which is concerted in the National Plan of Development 2001 - 2006 and in the Calendar
21 for the Mexican Tourism 2001 - 2006.
The participation of the private sector, that is to say, the local companies, to strengthen
the touristic activity, is indispensable and they have a direct relationship, as well as the
local community that represents the most important sector for this development model.
Through the correlation of the systems, and essentially about the possibility of generating
an outline of touristic development in municipalities, information was obtained, by means
of an instrument designed with the purpose of obtaining useful information for the
methodological development. Such instrument gathered information on the positive and
negative aspects that could be generated if an outline of municipal touristic development
is proposed.
In Mexico, many outlines of touristic development have been designed, and some have
worked satisfactorily (for example: Mayan route, Heart of Mexico, Route of Cortés)
however, the reality of recreation options is surpassed, in the sense that the touristic offer
is planned in tourist developments, and those are the ones that get more demand, when
there are small local regions that can cover the local population's necessities and
neighboring communities, as well as to satisfy the recreation necessities that the country
needs in general.
There are many local projects, but they are disjointed, and they are not part of a group of
tourist offer, situation that displaces them competitively in the tourist market. Most of
the population is low resources, therefore local destinations, strategically located, are
proposed, such destinations can be the solution to capture these markets and to cover
those necessities.
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Situation of the Expressed Problem
For this stage, a detailed description was developed, an enriched vision where the logical
and cultural focuses of the situation are both spilled, inside which the problem happens.
The purpose is the obtaining of the possible relevant systems. In order to accomplish
this, the rescued symptoms or anomalies of the non structured problematic situation are
grouped, with the purpose of relating them to a general problem that is supposed to be
the cause of all those anomalies of the system.
Root Definition of the Relevant Systems
A relevant system is a system that the investigator names as candidate to generate
discernment in later stadiums of the study. For each relevant system a definition root is
formulated, and a conceptual model is built.
For this logical analysis, the memory technique CATWOE is proposed as a confirmation
list to make sure that the important characteristics of the root definitions root are
included.
C = Client. The clients are the users, those that get benefited with the system, in our case
they are specifically the following:
1. Tourists or Tourist Market
2. Private Sector, Local Companies
3. Hosting Community
4. Local Population
To = Agents or actors, who will take charge of the information entrances transformation
in exits:
1. Municipal Authorities
2. Public Officials, DDE
3. Federal Government, Sectur
4. Hosting Community, Local Companies
T = Transformation. It is the entrance conversion in to exit, that is to say, the exit will be
the Municipal Integration Model for the Touristic Development.
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III.
II. ENTRANCES
INFORMATION

IV. TRANSFORMATIO
N
Municipal authorities
with support of the
federal government,
private initiative and the
local community.

1) EXITS

MUNICIPAL
INTEGRATION
MODEL OF
TOURISTIC
DEVELOPMENT

A. Feedback

Figure 2. Transformation
W = it is the relevant world of the Weltanschaung that is to say the vision of those
involved. The visions coincide with the interpretations of the first part and we can
summarize them in the following chart:

INVOLVED

Municipal Authorities

POSITIVE VISION
To promote the touristic image
of the Municipalities.
Inter-municipal work whose
benefit is regional.
Display information about the
municipalities as touristic sites.
To generate revenues on
Tourism's account.

Greater development
Hosting Community and
opportunities.
Local Private Investment
Creation and organization of
new companies (PyMEs).
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NEGATIVE VISION
The lack of a planning
outline of touristic
development.
The lack of specialized
personnel.
An investment necessity for
infrastructure, and creation
of new local medium and
small companies (PyMEs).
Lack of trust to integrate to a
group of municipalities to be
promoted and to be
touristicaly developed.

The rejection to tourists.
Degradation of the natural
and cultural environment.

Systemic Model of Municipal Integration for the Touristic Sustainable
Development

Federal government
(Sectur, Programs of
Development, Local
Tourist Market).

new companies (PyMEs).
Benefit of the economic spill
because of tourism.
Generation of new employment
sources.
Contact with other cultures.

Contamination of the natural
and cultural places.
Maximum occupation only
in seasons (High, Low, or
weekend).

To increase areas of tourist
development at national level.
To offer and to diversify the
regional tourist demand.
To promote the touristic
development in non highpriority areas.

Application of economic
resources for the support of
development programs.
Support for the personnel
training of Tourist
Municipalities.
Lack of control lack through
the State Offices of Tourism.

Chart 1. Synthesis of the vision of those involved.

O = The owner, the decision makers who in this case are the municipal authorities , with
support of the Federal Government, through their dependences, such as the Secretary of
Tourism, and the State Program of Touristic Development.
E = Environment. The environment remains as defined in the first stage of the
methodology:
~ The Sectur and the National Program of Tourism (PNT) 2001 - 2006 and the Calendar
21 for the Mexican Tourism 2001 - 2006.
~ The Federal Government and the National Plan of Development 2001 - 2006.
~ The State Administration of Tourism and their touristic programs.
~ The Municipal Governments and their Development Plans.
~ The Areas of Touristic Development.
~ The Experiences of Touristic Development in other countries
~ The strategies of Touristic Development and the Resources.
A root definition expresses the purpose nucleus of an activity system with defined
purpose. Such purpose nucleus is always expressed as a transformation process in which
some entity, the "entrance", changes, or transforms in to a new form of the same entity,
the " exit "
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Conceptual Model
The methodology of soft systems suggests the elaboration of a conceptual diagram of the
system under study, where the interrelations of the different elements of the system, and
its exchange of information with the environment are shown. The following systems are
proposed in our study:
- A human system that is integrated by a subsystem of touristic planning, another
subsystem called Administration of Economic Development and an Inter-municipal
Touristic Committee.
- A Technical system, where the thematic of training is approached for the development
of the municipal touristic integration model.
- And the last system that is the Strategic Administration, which has the primordial
function of the coordination and interrelation of the previously exposed systems and the
monitoring and feedback with the environment; in such a way that the correct operation
propitiates the economic spill and the regional and local development as a consequence of
the touristic activity in the region.
- The environment where the proposal is developed, and that impacts direct and
indirectly in the whole system.
Next the Conceptual Model of the Municipal Tourist Integration System is presented in a
drawing.

12

Systemic Model of Municipal Integration for the Touristic Sustainable
Development

ENVIRONMENT

TOURISTIC
PLANNING
POLITICS DESING
OBJETIVE
FORMULA
TION
SUSTAINABLE PLAN
DEVELOPMENT

STRATEGIC
DIRECTION

INTERMUNICIPAL TOURISTIC
COMITTEE

ECONOMIC DEVELOPMENT
DIRECTION
• SERVICES OFFERERS
INTEGRATION TO THE TOURIST
ACTIVITY
• SEARCH OF SUPPORTS FOR THE
REGIONAL TOURIST
DEVELOPMENT
• PROMOTIONAL PROGRAMS'
DEVELOPMENT

• LOCAL TOURISTIC RUNNING
• LOCAL PROPOSAL
DEVELOPME
NT
• COMMUNITIES’
INTEGRATION TO A
REGIONAL PROJECT
• TOURISTIC SECTOR
LINKING TO SPONSOR
COMPANIES

 Desinging

of the Regional Touristic
Development Plan
 Aplication of the programmed plan
 Results evaluation
 Plan restructuring

TRAINNING

REGIONAL
TOURISTIC
DEVELOPMENT

COMPANI
ES

LOCAL

POPULATIO
N

• PyMEs
• Visitors flow
• Use of the touristic services
• Average expense
Figure 3 Sistemic model of municipal touristic integration

Source: Own elaboration

Formulation of Hypothesis
Etymologically, hypothesis is a supposed explanation under certain facts to whose it
serves as support. It is a supposition that allows to establish relationships among facts
and it is also that formulation that leans on in a system of organized and systematized
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knowledge, and that establishes a relationship between two or more variables to explain
and to predict insofar as possible, those phenomenon of a certain parcel of the reality in
the event of being proven the established relationship.
The sentence of a hypothesis involves the variables of the phenomenon, being qualitative
(if it is not possible to measure them) or quantitative (when they can be measured), and
indicates, in certain way, how are they expected to be related. Once formulated, the
hypothesis needs to be analyzed in order to find out its consequences. The analysis of the
hypothesis will point out which are the dependent variables, the independent ones and
the constant parameters (Rivero & Rosas, 1999, 58).
In the process of this investigation, diverse bibliographical and hemerographic sources
have been gathered and analyzed. It is in this process that we have identified the necessity
to generate a development model for the regional local tourism facing the needs of
touristically interrelate and be promoted that the municipalities present, therefore
concepts such as planning and tourist development, programs of municipal tourism,
models of regional tourist development and their possible applications in different
contexts were analyzed. But due to the scarce information and development of a
municipal touristic model, the variables of the present study are not developed. However,
the carried out theoretical advance and the application of Checkland's Soft Systems
methodology, can infer in the relationship of the relevant systems for the regional
touristic development.
The variables or relevant systems, found in this investigation are: Strategic administration,
Administrative Human System, Technical System, and Environment, these impact the
Systemic Model of Municipal Touristic Integration along with the variable or relevant
system (Regional Touristic Development).
Reason why the following general hypothesis is set:
Hg: The Touristic Development is related to the relevant systems of the designed
Systemic Model of Municipal Integration.
Thankfulness
This work has been supported Instituto Politecnico Nacional (Program 206 and Projects
CGPI No. 20060283 and CGPI No. 20060364).

Preliminary Conclusions
Since this article arises from an investigation in process, general conclusions still cannot be
stated, however preliminarily we can mention that:
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The use of the science of systems has been of great help as much as for investigation
paradigm as for the design of the model.
With the help of the soft systems methodology , the conceptual model was reached and it
will have to be proven with the reality of the area that has been proposed as case of
study.
To contrast the reality to the model, it becomes evident the necessity to carry out an
operationalization of the relevant systems that were found in it.
In such operation a conceptual definition will have to be contemplated as well as its
dimensions and its corresponding indicator to be able to design an appropriate instrument
at the required mensuration level.
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Abstract
The purpose of the paper is to introduce a foundation of subjective confrontation analysis of
negotiation. Negotiation is something that we do every time and happens in every aspect of our
life. The fact that in negotiation process each side can have different aims and interests often
give some potential for conflict.
As a foundation of subjective confrontation analysis of negotiation, we first identify negotiation
as reciprocal proposals of positions and threats by two characters who are involved and share a
common frame on which they negotiate. Inconsistency between the proposed positions may lead
them to face dilemmas to be resolved in order to achieve agreement. Next, we formally define
three types of dilemmas that might arise in such negotiation in terms of dramatic model. Then,
after proposing a new theoretical framework to resolve one of those dilemmas, we will apply the
concepts of dramatic model for analyzing the conflicts that arise in a river pollution case in
Indonesia. Finally, we will discuss its findings and ideas for further research.
Keywords: confrontation analysis; subjective frame; negotiation; dramatic model

1. Introduction
Negotiation is part of our life as a social human being. We propose one position to the other
party, and if accepted, the negotiation process will end in cooperation. But, if no one accepts the
others’ position, it will end in conflict. The process of negotiating has cooperation and potential
conflict in the same time. This is because conflict implies the possibility of cooperation and vice
versa.
In negotiation, the involved parties may decide what they want and guess what others will want.
Then do the best they can, given what they think the others will do. In the process, however, they
are often to face dilemmas. These dilemmas show that irrational players will do better than
rational ones. For example, pollution problems are many-person Prisoner’s Dilemmas, e.g., each
party benefits from polluting, but if all pollute, all stakeholders will get worse result.
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Dramatic model of negotiation tries to analyze the dilemmas of rationality and to argue how they
affect people. It recognizes that when facing one or more of these dilemmas, people feel and
express emotion, positive or negative, depending on them. The dilemmas motivate them to
redefine the situation they face by re-examining their beliefs and values. Dramatic model of
negotiation enables us to understand the process and the rational-emotional confrontation
between what we and the other parties want.
Section 2 briefly introduces the theoretical framework of dramatic model and Section 3
rigorously formulates three types of dilemmas that may arise in such conflict. Section 4 explores
an environmental issue, i.e., the Citarum River pollution case in Indonesia by applying the
framework. Section 5 discusses its findings and ideas for further research.

2. Theoretical Framework
2.1. Dramatic Model of Negotiation
Dramatic model of negotiation formulates negotiation process as a drama, focusing on its preplay stage like lobbying, persuasion, and behind-the-scenes work before the final decision is
achieved.
While dramatic model basically shares a common framework with game theory, there are some
essential differences. Game theory, which is often used to analyze conflict, is fundamentally
interested in the final decision on what strategy should be taken. It focuses on analyzing the
outcome of the conflict, i.e., finding out what rational action should be chosen if all players have
same perspective of the situation. In this case, rational action means action to maximize payoff.
On the other hand, drama theory is basically concerned with the pre-play stage of how such a
decision is agreed. The dramatic model of negotiation looks at negotiation process as a process
where the involved characters use their resources through the pre-play stage to reach some
agreement, which is called a dramatic solution. This process consists of five stages, i.e., scenesetting, build-up, climax, resolution, and dénouement, as seen in Figure 1.
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Figure 1 Dramatic Model of Negotiation (Source: Howard, 1994a)
(1) Scene-setting stage:
At scene-setting stage, each character identifies decision situation he/she faces and describes it as
a non-cooperative game in terms of available strategies and preferences. It is assumed that in this
stage there exists a set of possible frames. A frame is a character’s interpretation of current
situation from his/her own viewpoints.
(2) Build-up stage:
Scene-setting stage is followed by build-up stage. This paper currently assumes that in this buildup stage the different frames will ‘normally’ ends with a common reference frame. Then, both
characters share the same and common frame and try to communicate their positions referring to
it. Position means a particular future in the common reference frame that a character persuades
others to accept. Though it is certainly interesting to analyze how the persuasion of positions will
go if the characters still have their own subjective frames, we cannot argue this point yet in this
paper.
(3) Climax stage
This stage starts if there is at least one character who is not satisfied with the current common
frame and tries to change this frame. In this case, there is no same position in the current

Foundation of Subjective Confrontation Analysis

Page 4 of 11

common frame, or even if all adopts the same position, that position may not be ‘trustworthy’ –
it means that, at least for one character, there is a possible preferred move from that position. On
the other hand, if the positions are united and trustworthy, then no dilemmas occur and the
characters move from the build-up stage to the resolution stage.
(4) Resolution
At this stage the pre-play ends up, though the agreement on the position does not necessarily
imply a happy end. It could also be a tragedy.
(5) Dénouement
Resolution stage is followed by dénouement stage in which the agreement is obtained in pre-play
communication is actually implemented. Due to the on-going nature of negotiation process, this
stage may lead to the next scene-setting stage.

2.2. Process of Negotiation
Among the stages of the dramatic process, the most crucial are the build-up and climax stages.
At the stage of build-up, the characters are sharing the problematic situation as a frame and
proposing the desired future as their position. It may also include fallbacks – options that the
character threats if his/her position is not accepted by others.
In the following arguments, to describe the negotiation process, we assume there are two
characters, i and j, and focus on i's behavior, though a symmetric arguments are applicable to
character j. Position of character i consists of an action character i will commit and requirement
on j’s action to it.
At the build-up stage, the two characters are assumed to reciprocally propose positions.
However, since each character in general, proposes his/her position independently, it is often for
i to persuade j to abandon j’s position and to follow i's position. Hence, if character i believes
that character j will not follows i's position, i may issue a threat on j. Responding to the position
and threat of i, j then may re-propose his/her new position and threat. In this way, both characters
repeat their proposal reciprocally and heat up to reach climax.
By summarizing the above, we formulate i's position and threat as follows:
‘I (character i) will do A and you (character j) should do X, otherwise I (character i) will do B’.
We call (A, X) as i's position and B is i's threat. Of course, A and B are strategies available for
character i, while X is a strategies available for j. In a similar way, we define j’s position and
threat as ‘I (character j) will do Y and you (character i) should do C, otherwise I (character j) will
do Z’. We call (C, Y) is j’s position and Z is j’s threat. C is strategies available for character i,
while Y and Z are strategies available for j. It should be noticed that for avoiding confusion, we
assume that strategy on the left hand side of every position represents a strategy available for
character i and that on the right hand side shows a strategy available for character j.
Furthermore, a pair of threats by both characters, (B, Z) in the above case, is called the threatened
future. It implies a future state which will become reality if both characters implement their
threat.
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The climax stage is not realized if the proposed position is accepted by the counterpart accepts as
trustworthy. Then the position has settled down as a dramatic solution. In the dramatic model
with two characters, dramatic solution is equivalent to Nash equilibrium (Kijima, 2005a, 2005b).
Nash equilibrium is a most well known concept of rationality for non-cooperation game. A pair
of strategies is Nash equilibrium if and only if each character has no incentive to change his/her
strategy, as far as the counterpart does not change his/her strategy. Once Nash equilibrium is
attained, then both characters have no incentive to deviate from it. In this sense Nash equilibrium
illustrates an aspect of rational behavior of the characters.
In the real negotiation, however, positions and threats are often proposed regardless of Nash
equilibrium. If the positions are different from Nash equilibrium they may be seen as irrational,
but it seems rather essence of negotiation that the characters claim their positions and threats as
ad balloon with assuming their alternations afterwards.

3. Resolution of Three Dilemmas
If the positions are without credibility and/or the threats are not effective then some kinds of
dilemmas happen. Then, the characters increase their effort to resolve the dilemmas by re-writing
the interaction.
Bryant (2003) identifies six types of dilemma, namely, those of cooperation, trust, positioning,
threat, deterrence (rejection), and inducement (persuasion). The former three of them come from
conflicts caused by inconsistency of the characters’ positions, while the latter three happen due
to inconsistency among the positions and threats.
One of the main contributions of this paper is to formulate the former three dilemmas and argue
under what conditions they are resolved. Let (A, X) and B be a position and threat of character i,
respectively, while (C, Y) and Z be a position and threat of character j.
We say i faces dilemma of cooperation if j cannot believe with credibility that i will really carry
out i's position. Formally, i faces dilemma of cooperation if there is a strategy A’ available for i
such that (A’, X) is more preferable to (A, X) for i, that is, if we have
.
The condition implies that i realizes that there is a more preferable outcome by taking another
strategy different from A, say, A’, as far as j takes strategy X.
Next, we say i faces dilemma of trust if i cannot trust that j’s announcement of acceptance of i's
position. Formally, i faces dilemma of trust if there is a strategy X’ available for j such that (A,
X’) is more preferable to (A, X) for j, that is, if we have
.
This condition implies that i does not propose a future attractive enough to j, so that j has no
incentive to follow i’s position and hence even if j promises to carry out i’s position, i cannot
trust j’s commitment in it.
Finally, we say that i faces dilemma of positioning if i finds that j’s position is more attractive
than i’s position for i. Formally, i faces dilemma of positioning if (C, Y) is more preferable to (A,
X), that is, if
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.
This dilemma happens because i might have some reasons not to accepts j’s position, for
example, i may see that j’s position is unrealistic for i to apply, even though it is desirable.
Kijima (2005b) gives a necessary and sufficient condition for realizing a dramatic solution in
terms of dilemma of cooperation and dilemma of trust. That is,
Proposition 1:
Let (A, X) be a position of i. Then, i does not face dilemma of cooperation nor dilemma of trust if
and only if (A, X) is Nash equilibrium. Then, (A, X) is implemented and the negotiation finishes.
Now we relate the dilemmas of cooperation and trust with that of positioning. First we introduce
the following three conditions to resolve the dilemma of positioning of character i.
a) Character i does not face dilemma of cooperation, that is,

b) Character j faces dilemma of trust, that is,

c) Character i must show that for all the strategies available to i, i really do want j to do the
strategy i proposes, that is,
.
It means that i, if possible, must rearrange its preference to show that i really prefer j to do j’s
action in i’s position (or X) rather than j’s action in j’s own position (or Y). The next is our main
theoretical claim of this paper:
Proposition 2
If we have the three conditions, then the positioning dilemma is resolved.
The condition b) of the proposition means that to solve the positioning dilemma j must trust i
irrationally. In this sense the proposition implies that resolving i’s dilemma of positioning and j’s
dilemma of trust is not compatible. In other words, if irrational behavior of j is expected, then i
may resolve the dilemma and take a rational behavior when the conditions a) and c) are satisfied.

4. Application to Citarum River Pollution Case
4.1. General Description
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According to the data published by Asian Development Bank (2004), the Citarum River basin
measures over 11,000 km2 and the Citarum River is about 270 km in length. More than 9 million
people, including the population in the provincial capital of West Java, Bandung, live in the
basin. Three large, multipurpose reservoirs from upstream to downstream – namely Saguling,
Cirata, and Jatiluhur – in the basin, regulate the water flow and are the main source of water
supply in Jakarta. The Citarum River can carry about 12.95 billion m3 annually, consisting of 6
billion m3 from the Citarum River and 6.95 billion m3 from its tributaries. Currently, more than
85% of the water is used for irrigation and the rest is used for domestic and industry water
supply. Due to pollution and the rapid development in the basin, water shortage is expected in
near future.

Figure 2 The Citarum River basin

4.2. The Pollution Problem
The upstream of the Citarum River basin has suffer from sever environmental problems, namely,
those related to soil erosion, heavy sedimentation, poor water quality and heavy pollution loads,
improper disposal of garbage and other solid waste, water shortage in the dry season, flooding in
the rainy season, over extraction of groundwater, liquid waste sewage from factory, and
improper land use.
The pollution of surface water upstream of the Saguling Reservoir has reached an alarming level
(ADB report, 2004). The concentrations of organic pollutant, pathogenic bacteria, dissolved
oxygen, ammonia, and some heavy metals exceed the water quality standards, especially in the
dry season.

4.3. The Stakeholders
There have been a lot of researches and seminars held to resolve the condition of Citarum River,
especially about the pollution problem, but it is not significantly improved. This paper tries to
look at the situation from different point of view. We started from a holistic believe that if every
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stakeholder of the Citarum River, which involved in to the pollution problem, has a commitment
to work together, the problem can be solved. The main stakeholders who involved in this case
are upstream people and regencies, downstream people and regencies, textile industries, and
environmentalist.
In this paper, in order to employ the dramatic approach to the Citarum River pollution case, we
use a simplified representation of the stakeholders. The model will see the conflict between both
upstream and downstream regencies, which we called “Local Government”, and “Textile
Industries”. This paper analyzes the interaction between these “characters”. We choose this
conflict because, in our scenario, one of the main problems is due to the fact that the local
government accuses the textile industries dump untreated liquid waste from their factories to the
river. However, because economic constraints, the industries still have difficulties to provide an
adequate in-factory waste treatment systems.

4.4. Formulation
Assume that the textile industries and local government have a same frame represented by:
Table 1 Frame shared by the textile industries and local
government in Citarum River pollution case
Textile Industries

Do routine
Improve the WWTC*
Enforce strict
maintenance (X)
(Y)
regulation
Local Govt.
Invest new tech. but expensive (C)
4, 9
7, 7
2, 8
Support environment program (A)
5, 6
8, 4
3, 5
Dump untreated wastes
6, 2
9, 1
1, 3
*WWTC: Waste Water Treatment Center is a center owned by the government to treated the liquid waste from textile industries.

Here we assign the payoffs by examining published documents and interviews with the
stakeholders. Textile industries (TIs) and local government (LG) are in the pre-play stage to
negotiate on what actions are to do to reduce or eliminate the pollution on Citarum River which
come from factories liquid waste. Three available strategies for TIs are: (1) to invest a new
cleaner but expensive technology to treat the waste; (2) to support environmental programs such
as those from local government, local people, environmentalist NGO, or even from the industries
themselves; and (3) to dump the untreated waste to the river, due to the un-care attitudes toward
environment, financial infeasibility to provide adequate technology, or obsolescence of current
technology.
On the other side, strategies for LG are: (1) do routine maintenance like the current annual
governmental working program, such as to remove mud from the river bottom, to clean the river
from solid waste, e.g., plastics, papers, etc., or to do standard maintenance on the WWTC; (2) to
improve the WWTC, both the human resources and the technology; and (3) to enforce strict
regulations which would give penalties for any factory polluting the river. (It is not easy because
it could make some of the factories to be closed and the LG would have new problems with
unemployment.)
The position which proposed by the characters are:
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(a) Textile Industries’ position
“We will support any environmental program (e.g., by donating money; educating people; made
recycle program by accepting specific product, i.e., plastic bottles, papers, etc.; build small
incinerator to burn the domestic garbage from neighborhood; upgrade our waste treatment
facilities) so that you (Local Government) should do routine maintenance. Otherwise, we will
continue to dump untreated waste”.
(b) Local Government’s position
“We will do improve the Waste Water Treatment Centre so that you (Textile Industries) should
also invest on your in-factory cleaner technology waste disposal system. Otherwise, we will
enforce strict regulations.

5. Discussion
5.1. Analysis of the Citarum River Pollution Case
From analysis of the matrix above, we know that TIs face dilemma of cooperation but does not
face dilemma of trust. On the other hand, LG faces both of the dilemmas.
Furthermore, we know that TIs face dilemma of positioning because TIs prefer the LG’s position
to TIs’ own position. But TIs cannot just easily accept LG’s position, even though it is desirable,
because, for example, due to the economic consideration, it seems unrealistic for TIs to
implement the “invest on expensive new cleaner technology to treat the waste” strategy.

5.2. Resolution of Dilemma of Positioning
Let us denote TIs and LG by i and j, respectively. According to Proposition 2, in order to resolve
the dilemma of positioning, we first have to resolve the i’s dilemma of cooperation. That is, we
need

.

If TIs can change its preferences between the “support the environment program” and the “dump
untreated wastes” strategies, for example, by showing that TIs now are so ecology oriented that
make environmentally friendly products or have policies towards preservation of environment,
Table 1 will become Table 2.
Table 2 TIs become eco industries
Textile Industries
Local Govt.
Invest new tech. but expensive (C)
Support environment program (A)
Dump untreated wastes

Do routine
maintenance (X)

Improve the WWTC
(Y)

Enforce strict
regulation

4, 9
6, 6
5, 2

7, 7
8, 4
9, 1

2, 8
3, 5
1, 3
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Here TIs change the preference from 5 to 6 for the “support environment program” strategy and
from 6 to 5 for the “dump untreated wastes”. It means that TIs switch the preferences of those
strategies to eliminate TIs’ dilemma of cooperation. Then, TIs do not face dilemma of
cooperation.
The second condition requires that LG should face dilemma of trust. By analyzing either of the
matrixes above, we see that LG does have dilemma of trust. It means that if LG implement its
position to improve the WWTC, TIs can easily changes their strategy to other strategies, i.e., the
“support environmental program” or “dump untreated waste” strategies, which are more
preferable.
The last condition in the context of our example means that i prefer j to choose the “do routine
maintenance” strategy rather than “improve the WWTC” strategy. But from Table 2, we can see
that for every strategy i has, the Y (or “improve the WWTC” strategy) is more preferable to X (or
“do routine maintenance” strategy) for i. In this case, the condition does not hold.
Suppose TIs switch the preferences over X and Y so as to have Table 3. Then, TIs can resolve the
dilemma of positioning by making all of the three conditions hold.
Table 3 TIs switch its preferences over X and Y
Textile Industries
Local Govt.
Invest new tech. but expensive (C)
Support environment program (A)
Dump untreated wastes

Do routine
maintenance (X)

Improve the WWTC
(Y)

Enforce strict
regulation

7, 9
8, 6
9, 2

4, 7
6, 4
5, 1

2, 8
3, 5
1, 3

By analyzing Table 3, especially the underlined preference number, we can see that now TI
already resolves the dilemma of positioning.
After succeeding in resolving the positioning dilemma, TIs strategy to support environmental
program is more likely to be implemented. Now TIs has a position more preferable for TIs than
LG’s position, even though TIs still have cooperation dilemma for this position to be believed by
LG.

5.3. Further Research
As theoretical contribution, this paper proposes three conditions to resolve positioning dilemma.
The conditions are (1) that the character i does not face cooperation dilemma; (2) the other
character j– does have trust dilemma; and (3) the character i can show that i really prefer j to do
j’s action in i’s position rather than j’s action in j’s own position.
As far as the application is concerned, this paper shows how a character involved in a conflict
situation, in this case, textile industries, can resolve the dilemma of positioning by changing its
own preferences.
Speaking of subjectivity, TIs change their own preferences in their own subjective framework,
regardless what LG see about the current situation. Subjective framework means a framework
that could be not shared by the other character. We need more detail analyses regarding this
subjectivity for further research.
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Also, we want to find the relationship between these dilemmas of collaboration (dilemma of
cooperation, dilemma of trust, and dilemma of positioning) with the other dilemmas, namely
dilemma of threat, dilemma of rejection, and dilemma of deterrence.
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Abstract
This paper explores the way in which we define and deal with social problems such as crime
and proposes a new way of thinking about them.
Criminality, poverty, illiteracy, addiction and child abuse are some of society's most acute and
intractable problems. Despite countless attempted remedies, these complex social problems
have continued to grow around the world. Although we have developed systems to address
these problems, their operation routinely increases problem severity and scope. They are, in
effect, perfectly designed to grow the very pathologies which they were designed to eliminate.
To confront these paradoxical outcomes, I took a trans-disciplinary approach to develop a new
systemic view for designing systems to cope with the emergent meta-problems. Anchored in
second-order cybernetics, and ethnography, this research re-contextualized the problem within
a self-reproductive economy of interaction and meaning-making, drawing its boundaries on
the basis of its systemic operations and conditions of connectivity across intersecting roles
related to the problem-solver, the problem host and the identified problem itself.
The result is a model of pathogenesis as nested interactions appearing iteratively from
individual to societal levels, revealing a self-referential, recursive and paradoxical structure.
Within the multitude of self-referential systems, both biological and social, this research
provides a new framework which exposes those factors that initiate, reinforce, escalate and
perpetuate unintended evolutionary consequences and identifies specific alterations required
to systemically produce beneficial results.
An ethnographic case study from the criminal justice system serves as the starting point for
this research which provides the basis for an innovative systems methodology relevant to
understanding the human condition, and a model for effective, sustainable decision-making
processes.
Keywords: autopoiesis; second-order cybernetics; social systems design; epistemology;
wicked problem; vicious circle; complexity; sustainability

Introduction: Crime is not a new problem
In all of recorded history, crime has been present. For over two thousand years, we have
struggled, from every conceivable philosophical position, to contain crime and its associated
social ills - and today we are no closer to improving this situation than we were two thousand
years ago. In fact, the situation is actually worse. (Schlosser, E 1998) How is it that the efforts
of so many dedicated people and organizations have failed to solve or even contain this
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problem? In just the last fifty years, countless reform efforts have been launched by dedicated,
albeit frustrated, individuals and organizations to solve this profound problem, but in the wake
of every attempt, the problem we call “crime” rebounds and grows. Despite our best efforts,
crime and terrorism have reached epidemic proportions, the escalating effects of which
threaten to destroy our very culture. The “doctors” (experts) have prescribed their best cure,
but the patient (society) is dying. Why? To fully comprehend this issue, we must return to
“ground zero” to the very way we observe crime as a phenomenon, then encapsulate and
define it.

Observers and Epistemology
In ancient Greece, scientific, philosophic and religious thought were combined. Over time,
they were separated and pursued as separate activities by professionals in different disciplines.
Since the turn of the century, we have further specialized into yet smaller categories of
distinction within a reductionist hierarchy of sciences. We have become a culture of
specialists who fail to grasp the interrelatedness of the whole.
In any given discipline or science, academicians, theorists and practitioners interact with one
another in a community for the mutual exchange of ideas and to maintain intellectual
interaction. Professional associations provide a formal organization to carry out this function.
Such organizations, both formal and informal serve as thought collectives which pervade its
culture and act to constrain, inhibit and determine a way of thinking. Operating mostly
beneath awareness, individuals are linked together by a shared thought style which influences
perception. (Fleck, 1979) Our attempts at reform have been generated by such thought
collectives.
It is our habit to perceive something in a certain way and then act upon that perception. The
act of observing is to focus attention upon a specific part of one’s experiential field through
categorization as a means of separating figure from ground. Key to understanding is the role
of observer. (von Foerster, 1979; 1984b) Traditionally, scientists have placed themselves
outside and separate from observed phenomena, presenting their findings as objective,
explanatory maps. This “outsider’s” view, however, fails to account for the role of the
observer in shaping and framing research questions, hypotheses and results.
Second order cybernetics as epistemology emphasizes the connectedness between the
observer and the observed through perceptual processes. Rather than experiencing ourselves
as outside the system we attempt to describe, we can examine the mental models we employ
to explain its behavior. Instead of describing properties of an external organization or system,
we can examine how people create the relation among the parts and the relations among the
relations that define the identity of the organization. This perspective allows for the inclusion
of the observer in the system which is, through recursive interactions, generated from
perception, and socially created by way of meanings, roles, and rules which comprise its
organization. (Maturana, 1985; Maturana, 1989; Maturana, Mendez, & Coddou, 1988; Mead
& von Foerster, 1968; von Foerster, 1979; von Glasersfeld, 1988)

Unraveling Complexity: Language and Epistemology
Even as “system thinkers”, it is nearly impossible to escape the constraints of language. The
act of defining a problem takes place in thought which arises from language. Despite our
attempts to avoid it, our language requires us to make unidirectional, causal statements. Try as
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we might, we haven’t been able to grasp the patterns that give rise to the problem we label
“crime”.
This issue of language is central to our failure to conceptualize such problems. (von Foerster,
1984b) Whether we are using the language of mathematics or sociology, hard science or soft
science, the phenomenon of human behavior defies the Aristotelian-Cartesian-Newtonian
language that forms the structure of our epistemology. In our attempts to understand living
systems, we have been drawing analogies and metaphors out of physics and trying to map
human behavior, love, hate, beauty, ugliness onto those metaphors (Bateson, 1991) This
conceptual force-fitting leads to distorted abstractions. Thus we can ask, “How much do you
love me?” as though “love” has properties of volume or weight.
We point to “crime” as though it were a “thing”. To communicate about it, I must begin with
an analog idea called “crime”, and then digitize it using grammar to take my idea apart and
out of my context in hopes that you can reconstruct it. It is more useful to describe crime in
terms of dynamic patterns. The epistemology for forms and patterns is different from the
implicit epistemology of hard science. Korzybski’s map is not the territory. (Korzybski, A,
1933): The phenomenon we call “crime” is an abstraction, not the pattern itself. We can
compile crime statistics or list events we can point to, but how do we capture the full
multidimensional pattern? If I am on a roller coaster, I could measure the speed, but how
would I “measure” the multi-sensory experience we call fun? And what would be the
“accurate” measure of such movement on a roller coaster? The way we “language”
perception, which has produced linear one-level models, is key to our misunderstanding of
this issue. “The central problems of today are societal. ...the gigantic problem-solving
conceptual apparatus that evolved in our Western culture is counterproductive not only for
solving but essentially for perceiving social problems.” (von Foerster, 1979)
Theories are important shapers of behavior. They help us organize and describe experience,
predict consequences of future actions and enable us to better control the conditions which
influence us. (Argyris & Schön, 1974) We could say that the social system is the very
embodiment of its theories. (Schön, 1971) To get to the DNA or “genetic code” of the
problem we have labeled as “crime”, we must investigate beyond our current theories and
describe this problem in terms of its “network or matrix of interlocking message material and
abstract tautologies, premises, and exemplifications”. (Bateson, 1979) Our primary dilemma,
then, is how to do this in a way that minimizes the intrusion and distortion of language. As
Bateson observed, “there is no conventional method of describing such a tangle. We do not
even know where to begin”. (Bateson, 1979)
What is missing to unravel this complexity is any language that can address the structure,
(Simon, 1973; Gödel, 1962; Hofstadter, 1979; Bateson, 1972; Bateson et al., 1956) behavior
and phenomenology of social patterns at the multiple levels of intra-psychic, interpersonal and
organizational behavior across time: A language which captures the dance.
Social phenomena are all aspects of a greater whole: a dynamic, complex, network of
behavioral patterns – a dance - extending across many interlocking systems. (Bateson, 1979)
In order to understand the complex issues we face, we need to examine, not the labeled
phenomenon, such as “crime,” but the underlying contextual patterns that connect such
phenomena to the rest of society. The most persistent and paradoxical problems we confront
today have defied traditional analytic methods. A major perceptual task, therefore, is to
examine the ways in which we have bounded a phenomenon to perceive it, and to discover a
different perceptual device to generate new solutions. (von Foerster, 1979)
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In order to do this I employ a mode of expression that allows a more effective elicitation of
the dynamics of this phenomenon using four tools: pictures/diagrams, poetry, stories and
grammar. My method is four-fold:
•

•
•

•

To maintain the problem of crime in its context using natural story telling which provides
clear examples of the phenomenon (Glaser & Strauss, 1967; Spradley, 1979). The story
emerges as a phenomenologically-oriented ethnographic case study, from which patterns
may be elicited, enabling a multilevel system model from the lived experience. The story
provides us “something to look at” while cybernetics provides a language for describing
what we see.
To examine synergy in human interaction as a separable, viable, self-organizing system
which interacts with other systems to create and cultivate a problem such as crime via the
act of attempting to solve it.
To examine the phenomenon of crime as sets of coupled, entrained systems operating (or
dancing) as a unity - what Bateson refers to as a “dance of interacting parts”. Rather than
treat the criminal justice system as one system in an environment containing the criminals
and citizens, I reconceptualize system boundaries at the interface between structurally
coupled populations such as police, criminals and citizens at all levels of recursion.
To construct a model that incorporates the structural, the cognitive, the affective, the
economic, the chronological and the spatial aspects of this phenomenon (Bateson, 1972)
as facets of a unified complex . In order to examine this pattern, its qualities, attributes and
adjectives refer to at least two sets of interactions in time. In order to model its mechanics,
I emphasize this system’s structure, behavior, and phenomenology or experience.

Continuing in the tradition of Gregory Bateson, this article presents a grounded formal
theoretical model:
•
•
•

To provide a shared perceptual framework,
To bring underlying assumptions into awareness, and
To provide a language enabling discussion among diverse people with differing points of
view.

In the next section, I present one story – a first person narrative. Contained in the story are the
matrices that give rise to the patterns of interaction I highlight. A story could be described as a
little knot of connectedness or relevance. (Bateson, 1979) Its parts are patterns, woven and
connected through time, in a context. Without this context, words and actions are devoid of
meaning. Thus, stories and myths tell what is “true” about a person, a family, an organization
or society. Such is not the “truth” found in official records, reports, statistics or other artifacts,
(which are removed from their contexts) but rather it is an understanding, or sense-making, in
terms of present consciousness. (Mc Whinney, 1992) The way we perceive events in order to
construct “truth” serves to maintain the coherence of our world view, but may prevent us from
perceiving different aspects of events. (Kuhn, 1970) My purpose, therefore, is not to persuade
the reader that the story is true, but rather to provide a first person account from which to
build a new way of examining the crucial problems we, as a society, face today.

© 1992 Kathleen S. Long, PhD

5

One Man’s Story: Cops and Crooks
The following story was captured on tape during a workshop I conducted. The speaker was a
police officer describing “a day in the life of a cop.” He was speaking spontaneously and “off
the cuff.” I have transcribed it below without editing. Since I will refer later to statements in
the story, I have numbered the paragraphs to enable the reader to return to the source of the
statement.
1. “I have been a peace officer for twelve years. I have a B.A. in Administration of Justice
with a minor in Sociology and I’m about half-way through my Masters. I have served as a
homicide detective, deputy coroner, worked with sexual assault cases, probation officer
for juveniles and adults. So I have been around the board, so to speak. I was injured in the
line of duty last year so I am working at a desk job. But I prefer to work on patrol – with
people.
2. There was a case where a biker was murdered over possession of a car. We had no solid
leads. We had an outlaw biker group who sell drugs, carry illegal weapons and are fairly
anti-police, but, like most bikers, are pretty pro-American. It’s kind of an odd
combination. You know there is a thin line between crooks and cops. We do basically the
same thing, we carry guns, we look for bad guys, and we’re always in trouble. That’s kind
of what our business is about. So there’s kind of a shared interest there. So when you have
a situation like this – where the victim is a biker, an outlaw, these bikers are demanding
justice and they are willing to cooperate with the police which they don’t normally do.
Sort of a strange role for them to be in. A strange role for me to be in. Then you have the
rest of the citizens who live next door, who knew this guy saying, “Good riddance.” A
common term among homicide inspectors is that if a bad guy gets murdered, they call it a
“community service killing.” That’s basically how citizens perceived this guy who was
murdered: he was a “bad guy.”
3. One day, a woman called me. She was high on something – but she’s entertaining, so I
talk to her ’cause I like people. After going into all these bizarre scenarios, she tells me, “I
know where the vehicle is they stole from biker Bob.” So I grabbed a partner to check it
out and sure enough there is the truck – good information. You know we can’t just go in
there and start going through it. We get a search warrant, we seal the truck, tow it, take it
to inside storage in another county, come back here, type up the affidavit and the search
warrant, get the magistrate to sign the warrant, have the warrant sealed so nobody will
have access to it and then we execute the search warrant. The back of this truck is just full
of garbage. So we’re going through this garbage with rubber gloves on – just typical of
cops, like you see in the movies – and I find this paper bag that stood out because all the
garbage was wet but this bag was dry. I opened it up and there was a front license plate.
Through some composite drawings we got from one of the eye witnesses to this homicide,
I found this kid who knows all the bikers up in the mountains and he gave me an idea who
this might be. So we take this license plate and dust it for a print, and we found in his
record a thumbprint to compare. We found shell casings with his thumbprint, a set of keys
that were taken from one of the witnesses. In short, we found this beautiful evidence. So
the next thing you know we’re arresting three people for murder and the case is solved.
4. It’s really strange, one moment you can be sitting there on a slow investigation and the
next moment you’re on the phone and finding this out, you’re getting a search warrant.
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Before you know it it’s two o’clock in the morning and you’re getting your case together,
you’ve got to be in court the following morning and it just snowballs. You’re working
fifteen hour days on other cases too, and after a while your wife wonders where you are,
because you’re never home. When you do get home, your family has needs. So it’s more
“gimme, gimme, gimme.” So you take your cop hat off and put on the father hat or the
husband hat. The little ones want to sit on your lap, your wife wants to talk or for you to
fix something, or call someone. So you deal with that. By the time you’re done with it all
you’re ready to fall into bed. Then you may get called out at three in the morning and it
starts again. On my anniversary, for example, there was a party for us at a great restaurant
in town. Presents, friends – the whole thing. I got called out on a homicide and basically
didn’t show back up for a couple of days. I was working on the case and I was enjoying it
more than my anniversary dinner, by far.
5. People think that officers can simply do this and that, but you’ve got to consider the
liability, especially nowadays after Rodney King. That case has really driven the point
home that you can be sued, personally. We all have homes, cars, boats; we want to protect
our assets. We want to do it right. It’s a big burden. We don’t want to get into court, in
front of everybody – your peers, the District Attorney’s office, judges, defendants– where
everybody finds out you really screwed up a really good case. You’ve got all these things
going on and you’ve got everybody to answer to. Once a case gets further along, as we all
know in some of the rape cases for example, you’ve got defense attorneys who lean on
you to put a good word in to the DA. “This guy wasn’t really that bad. He had this type of
history... you know....”
6. Everybody’s got their own little special interest. The defense attorney wants to get their
client off, the District Attorney’s office wants to prosecute and get a victory, and you’re
really stuck in the middle. You get up on the stand and get badgered by the defense
attorney and they start attacking you for personal things and get your reputation
threatened. They call you liar, perjurer. Citizens are inclined to buy into that because there
have been some definite abuses in this business. That thing down in LA with Rodney King
was just unforgivable. But it underlines what has happened to me on duty. My partner got
murdered a few years ago and people forget that he got shot doing his job. It just goes on
and on. People get hurt everyday in this business. And everybody seems to have forgotten.
How many times have I been kicked in the balls and sworn at?
7. This business can get pretty stressful. It’s ironic, that after a big drug bust, the cops all go
to a bar and drink to celebrate and to anesthetize themselves. You know, recently there
was this sergeant who got drunk off duty and went over an embankment and injured
himself pretty badly. It’s big news. There’s an editorial in the paper that says we should be
held to a higher standard than everybody else. But when you become a cop, you become a
second-class citizen. You give up your rights. I don’t think that’s fair. Why should I have
fewer rights than anyone else? You’re trying to live a normal life at home; you’ve got
your health to be concerned about. It gets pretty crazy.
8. Like the war on drugs – what a joke. Now we’re into the business of prosecution for
profit. It’s one of my big complaints. Because government is affected by the economy and
there’s not enough money to go around and we are able to seize assets – that’s become our
big focus. We go after crook A who has more assets than crook C who has fewer assets.
Now, we are no longer in the business of justice. We’re in the business of how much
money we can get, which determines our priorities. In some ways, it’s great. All of our
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new weapons were bought with asset seizure money. We are using the money for
community education, too. But it also goes to fund deputies, pay salaries, and buy
equipment. What scares me is that, in a sense, we are looting. We can fund our ineptness,
our inability to fiscally be responsible through asset seizure.
9. Why do I do this job? Well, quite simply it’s the most exciting job in the world. It’s
wonderful and any cop that tells you different – it’s just B.S. I have these mental images
driving down the freeway at nighttime, going to a hot call where guns are involved and
knives. Driving becomes surrealistic. Time slows down. As lights are spinning, they
illuminate you periodically as the lights turn, and reflect off other vehicles. I can perfectly
envision the light hitting my badge and bouncing off, and automatically reaching over and
hitting the electric lock to disengage the shotgun as I formulate my game plan and talk on
the radio. Where am I going to come in, where are my cover units, what side of the car am
I going to get out, what am I going to do if somebody’s on foot – you go through all these
things. Your whole body’s there and it’s great. You really are in charge. It’s a serious
situation and it tests you to the max. You’re most alive when you’re closest to death. I
think that’s what gets people addicted to this business. It’s so damned interesting. You run
across so many different people living such different lifestyles... and when you think
you’ve seen it all – you realize you haven’t.
10. A few years ago, when I transferred to another jurisdiction, they gave me the standard
psychological examination given to new officers – the MMPI – and one of the questions is
“Have you had strange and bizarre things happen to you?” And I put “yes.” My response
came up on the profile during the interview as a lie. I said, “Well, when you go out on
what is reported as a homicide and you go into the house and see someone swinging from
a rope wearing rubber underwear, a vibrator taped on to their penis still vibrating – that, to
me, is strange and bizarre.” That’s the kind of stuff that you come across in this business.

Understanding the Story by Modeling
The story presents a number of key relationships relating to citizens, crooks, cops and others
in the criminal justice system. The cop describes the full multi-sensory experience: the
excitement of going out on a call: the strange, the bizarre and the mundane.
I explore the three sets of relationships in two ways. First, through the interactions among
actors, and then via the processes which generate their behavior. I employ the storyteller’s
language and metaphors to describe people and events. Since our conceptual system in terms
of which we both think and act is metaphorical in nature and communication is based upon
the same conceptual system that is used in thought and action, language is an important source
of evidence for what that system is like. (Lakoff & Johnson, 1980) Therefore, I use the
storyteller’s words referring to police officers as cops, those suspected of violating the law as
crooks and people in the community as citizens. When referring to the way these roles
function within a problem solving system, I use the language of the model: The cop as Expert
(the one who must solve the problem), citizen as Host (the one who “has the problem.”) and
the crook as Problem.

Micro Level System
The primary structure and network of interactions the cop discusses can be visualized as three
interlocking dyads at both individual (micro) and collective (macro) levels. Figure 1 depicts
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the three micro-level sets of functional relationships generated by the story as three
intersecting dyads: Expert-Host, Expert-Problem and Problem-Host. The storyteller’s words
are in parentheses. The system boundaries are drawn at the interface where the synergy in
their interaction is represented by the shaded portions. The first dyad I address is the ExpertHost. (cop-citizen) (I use the term “Expert” for the role of a problem solver or professional
such as, but not limited to, a police officer, therapist, physician, social worker or educator. In
the following description of the micro level system, the expert is a “cop”)
Over the last fifty years we have been
swept up in a maelstrom of change. We are
bombarded with information (Bateson,
1972) and new technology. Social and
emotional pressures fueled by the media
create derivative needs, promote
gratification of every kind of desire and
convey a world where anything can happen
in an instant, any wish is attainable and
means justify ends. At the same time we
are aware that the ozone layer is
disappearing, the tropical rain forests are
being rapidly depleted and every day
another creature becomes extinct. The
AIDS epidemic continues to escalate and each day the world seems more dangerous. To
survive we develop adaptive (or maladaptive) coping strategies. (Lipowski, 1971)
This barrage of information, both technical and emotional, creates a condition of overload.
(Milgram, 1970; Toffler, 1970) Put in systems language, the variety generated by the rate of
change and increased options in society-at-large is not matched by the variety-absorption
capacity of people in society. As a result, combined with a disintegration of supportive
structures and core values, we increasingly turn to experts for help. We have incorporated
“Help me” as a meme (Dawkins, 1976) which labels a context within a complex category
which might be called coping. Hofststadter describes the meme in terms of self-referential
sentences, which like a virus, “enslave larger and more self-sufficient host objects, getting the
host object to carry out a complex sequence of replicating operations that bring new copies
into being”. He uses the example: “The villain is wronging the victim” By replacing the terms
“villain” and “victim” with real people or groups, one is driven by a desire to protect the
victim from the villain, which may lead to an attack on the villain. “Such statements are the
bait which attracts the fish and conceals the hook. Once the hook takes hold, the fish will lose
all its fishiness and become instead a busy factory for the manufacture of baited hooks.”
(Hofstadter, 1985)
In any society oriented toward “open-ended enrichment”, people come to believe that
technology can be used to change the human condition and we have adopted the paradigm that
specialists or experts, armed with technology, can transform the human condition (Illich,
1976) This affects the way we approach problems such as crime. In times past, the cop on the
beat had a personal relationship with the neighborhood. When there was a problem, he
responded in a personal way – often with the aid of citizens – to keep the peace. However, as
situations and problems became more complex even the cop on the beat has responded by
becoming increasingly specialized. (Beer, 1974) Over time, we have dealt with complexity
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through a reductionist “engineering paradigm” from which we identify and apply
depersonalized (Weber, 1947; Parkin, 1982) scientific rules to classes of problems. (Taylor,
1947) Most problem-solving systems, including the criminal justice system, are organized as
bureaucracies. That is to say that there are task-specific divisions of labor, vertical hierarchies
with power at the top, promotion by seniority and clearly defined rules and regulations.
Weber’s ideal was the completely dehumanized structure which eliminated from official
business all purely personal, emotional irrational elements which escape calculation. We
generate “solutions” in hopes of producing an engineered, problem-free existence and we
proliferate programs and specialties to reduce “variety overload”.
In so doing, we have separated people from their problems, (Matson, 1964) and problems
from their contexts. This paradigm pervades our thinking. Isaac Newton’s image of the
universe as a great machine banished man from the center stage, transforming man from
subject to object. Although we may espouse humanitarian values, the underlying machine-like
structures we have created to solve human problems, point to human as object with experts as
observers, standing apart.
More and more we rely upon specialists and experts, and increasingly we abrogate personal
responsibility for the future into one that is managed by experts and their agencies (Illich,
1976) and we rely on them to manage and control (Bookchin, 1982; Haley, 1991; Szasz,
1974) our internal states and milieu. As experts have discovered new pathologies and new
cures, (Pask, 1970) we have increased our dependency on them. The result is lowered levels
of internal coping and reduced tolerance for discomfort. (Illich, 1976) There is a fine line
between helping and social control and this change has been gradual and difficult to detect,
because although we are sensitive to rapid change, in cases of gradual change we tend toward
accommodation or habituation. This change has produced increasingly symbiotic relationships
between hosts and experts. We can see how this relationship is manifested in the relationship
between the citizen and the cop in the story.

Expert-Host (Cop-Citizen)
If we can imagine this system as a colossal machine, in order to see how it works, our first
step is to activate the relay or “on switch”. (Bateson, 1979) In the domain of ideas, it takes a
relationship between two parts to activate a third component (receiver). What the receiver
responds to is “difference” or “change’, an event (a reported crime) which activates the
system via the relationship between the cop and crook. In the story, there is little direct
mention of the relationship between the cop and the citizen. This omission is notable since it
portrays the role of citizen as catalyst to the cop-crook system. The “switch”, when considered
as a part of an electric circuit, does not exist when it is in the “on” position. From the point of
view of the circuit, it is not different from the conducting wire which leads to it and the wire
which leads away from it. It is merely “more conductor.” Conversely, but similarly, when the
switch is off, it does not exist from the point of view of the circuit. In other words the
“switch” is not (it doesn’t exist) except at the moments of its change of setting, and the
concept, “switch, has thus a special relationship to time. It is related to the notion, “change,”
rather than to the notion, “object.” (Bateson, 1979) The only time the cop discusses his direct
relationship with the citizen is when the “on-switch” to the machine is not where it is
“supposed” to be – for example when the switch is activated by the crook.
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So when you have a situation like this – where the victim is a biker, an outlaw, these
bikers are demanding justice and they are willing to cooperate with the police which
they don’t normally do. Sort of a strange role for them to be in. A strange role for me
to be in. (Paragraph 2 in the story)
When he encounters this, after a momentary
hesitation, he reasons that in this case, even
though he has classified the person as a crook,
he is actually functioning in the role of a citizen.
In this way, he can make sense of the
relationship.
Once the Expert-Host system is formed, the cop
and citizen enter into a social contract (Berger &
Luckman, 1966; Bateson, 1972) that each party
constructs and understands through perceptions
and mental models of the problem and roles.
(Maturana et al. 1988b; Illich, 1976) A mental
model (depicted within each circle), is a
conceptual representation of essential features of a phenomenon as it is perceived by an
observer. Such models operate mainly outside our awareness, using metaphorical constructs
and images to inform us of the state of our environment, our relationship to it and how our
actions will influence it in space and time. Embedded in our mental models are cultural
assumptions, values and attitudes. We experience “reality” in such a way that culture is
already present in the very experience itself. (Figure 2)
When, as Gregory Bateson would say, we receive “news of a difference” from which we
construct information, our preexisting metaphors and mental models are accessed. In social
differentiation, the behavior patterns of each element of a system fit together producing
mutual relevance between the characteristics of one to the other in a bipolar unity.(Bateson,
1972) Where we find overt expression of one half of the pattern, the seeds of the other half
will be found. The model of Expert-Host in Figure 2, expresses a bipolar complementary
pattern of control-dependency.
One day, a woman called me. She was high on something – but she’s
entertaining, so I talk to her ‘cause I like people. After going into all these
bizarre scenarios, she tells me, “I know where the vehicle is they stole from
biker Bob.” (Paragraph 3)

Expert-Problem (Cop-Crook)
The cop’s whole raison d’etre is crime. Without crime, there is no need for the cop. Crime and
crooks define who he is professionally. He derives meaning based upon his interaction with
the crook and from this view he feels useful and expresses his concern. In his education and
training, he is taught how to detect crime and pursue the crooks. A state of “no crime” is a
state of rest (Bateson, 1979) until the system is again activated. This state of “no crime” is
analogous to the electrical switch in the “off” position which does not exist from the point of
view of the circuit. In other words, the cop’s singular focus is battling the crook.
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Bateson presents the point that in any relationship system, each element of the relationship
must contain a model of the entire relationship. (Figure 3) In order to catch the crook, the cop
must ‘think like a crook’. Since crooks have greater variety (behavioral options) and fewer
constraints, they are able to dictate the ‘rules of engagement’ and in effect, control the
behavior of the Cop-Crook dyad. Even while
incarcerated, crooks shape and influence the
behavior of prison guard/cops. (Zimbardo, 1971) In
the story, when the cop enters into the mentality of
the crook we can see a shared cultural and emotional
understanding:
“You know there is a thin line between crooks and
cops. We do basically the same thing: We carry
guns, we look for bad guys, and we’re always in
trouble. That’s kind of what our business is about. So
there’s kind of a shared interest there.” (Paragraph 2)
Interestingly, he characterizes “our business” in the
context of cop-crook. In addition to the carrying out
of a “shared business,” the cop’s behavior mirrors the crook’s. He makes another reference to
the emotional component of this relationship when he discusses the adrenaline rush of flirting
with death and feeling really “in charge.”
“Your whole body’s there and it’s great. You really are in charge. It’s a serious situation and it
tests you to the max. You’re most alive when you’re closest to death. I think that’s what gets
people addicted to this business.” (Paragraph 9)
There are several references to the cops mirroring the behavior of the crooks in his story:
•

When he talks about “community service killings.”
“A common term among homicide inspectors is that if a bad
guy gets murdered, they call it a “community service”
killing.” (Paragraph 2)

•

When, after a drug bust, the cops get drunk.
“It’s ironic, that after a big drug bust, the cops all go to a bar
and drink to celebrate and to anesthetize themselves.”
(Paragraph 7)

•

When he describes the seizing of assets from crooks as
“looting.”
“All our new weapons were bought with asset seizure money.
What scares me is that, in a sense, we are looting”. (Paragraph
8)

In this dynamic, the cop enters into the same behavior patterns as the crook. Most people
recognize sayings such as: Psychiatrists are “crazy,” (Maeder, 1989) social workers are
“whiners and complainers,” “police are brutal,” and “those that don’t know, teach.” This
dynamic is not limited to cops and crooks; each such occupation seems to have its own
particular “occupational disease.”
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When the cop and the crook enter into a consensual domain, they are both governed by the
entrainment of a shared dance (Bateson, 1972; Bateson et al., 1956), in an escalating
competitive battle for dominance. This symmetrical schismogenesis is like the arms race
during the cold war. (Bateson, 1972) and over the years, we have seen it escalate. The more
guns the crooks have, the more guns the cops must have. The higher technology the cops
employ the higher technology the crooks employ (Bateson, 1972). Each side perceives the
relative strength of the other and increases their arsenal accordingly – ad infinitum. In Figure
4, this strength is represented by circles that become progressively larger. The darkening color
represents increasing intensity of the interaction. In this “arms race”, the crooks have become
increasingly well equipped, obtaining whatever tools and resources they need to dominate
their territory. The cops can’t compete unless they are equally well equipped, but they are
constrained by the limits of government funding.
“Because government is affected by the economy and there’s not enough money to go
around.” (Paragraph 8)
This means that cops can’t generate tools and resources as fast as the crooks because the tax
base will not permit it. So, how do the cops stay in the battle? They appropriate the crooks’
resources by seizing their capital and assets.
“We go after crook “A” who has more assets than crook “C” who has fewer assets.”
(Paragraph 8)

Host-Problem (Citizen-Crook)
This brings us to the Host-Problem relationship. (Figure 5) It
doesn’t matter whether the “problem” is identified as a person or
a disease, a concept or a condition. The key idea is that the
“problem” is split off from the host and reified as a separate
entity imbued with the ability to “behave.” As long as the entity
satisfies the set of relations which specify it, (Maturana, 1981;
Maturana & Varela, 1988) the “problem” can be anything. The
Host-Problem system is structurally similar to the Expert-Host
system in that it is based upon a complementarity, similar to a
predator-prey dynamic. The weaker the Host, the more
vulnerable he is to the Problem. The weaker the citizen, the more
he falls prey to the crook. In the cop’s story we can see several examples of the citizen-crook
relationship. Crooks prey upon the citizenry in a number of ways mentioned in the story,
including theft, murder and sale of drugs.

Summary of Interaction
The cop, citizen and crook are the three braided elements in the Expert-Host-Problem triad. In
Figure 6 we can see its structural organization represented by the three circles. In examining
structure of the triad, we can see that each element contains a mental model of its
relationships, each of which is missing one segment of the triad. When we put them together,
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something happens: completion. At this point the triadic system is viable and functional as a
separable entity. The descriptions on the perimeter illustrate the way the behavior of each
element sustains the entire system.
Once this dance begins, the dancers rotate
easily from one role to another among the
Expert, the Host and the Problem.
Eventually everyone becomes the Host,
Problem or Expert from some actor’s point
of view. Because the cop is the storyteller,
we can see examples of this rotation in
‘cop as expert’, the ‘cop as citizen-host’
and the ‘cop as crook-problem’, discussed
below. For example:
•

Cop as Expert fully engaged in
winning the war on drugs:
“I can perfectly envision the light hitting my badge and bouncing off, and
automatically reaching over and hitting the electric lock to disengage the
shotgun as I formulate my game plan and talk on the radio.” (Paragraph 9)

•

Cop as citizen struggling to cope with overwhelming demands:
“The little ones want to sit on your lap, your wife wants to talk or for you to fix
something, or call someone. So you deal with that. By the time you’re done
with it all you’re ready to fall into bed. Then you may get called out at three in
the morning and it starts again.” (Paragraph 4)

•

Cop as crook, killing and stealing:
“A common term among homicide inspectors is that if a “bad guy” gets killed,
they call it a “community service killing.” (Paragraph 2)
“...in a sense, we are looting”. (Paragraph 8)

Although it is not the cop who does the killing in this example, it is
included to illustrate the mentality of the cop as aligning himself with the
murderer (a good guy who performed a community service) In addition;
we can see examples of both the cop and crook as citizens plagued by
crooks and crime in Figure 7
•

The cop as a murder victim
“My partner got murdered a few years ago and people forget that
he got shot doing his job.” (Paragraph 6)

•

The crook as a murder and theft victim. It’s interesting to
consider that crime has become such a Problem that even the
crook turns to the cop to fix it.
“So when you have a situation like this – where the victim is a biker, an
outlaw, these bikers are demanding justice and they are willing to cooperate
with the police which they don’t normally do.” (Paragraph 2)
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When the cop discusses the Rodney King incident in Los Angeles, although he states “that
thing was just unforgivable” (Paragraph 6) he also asks: “why should I have fewer rights than
anyone else?” (Paragraph 7) He discusses his partner being murdered, his being “kicked in
the balls and sworn at” and that “everyone seems to have forgotten”. Although he is a cop, he
is also a member of the citizenry who fall prey to the crooks. He describes the cop as a
“second-class citizen” with fewer avenues of protection and fewer rights than “normal
citizens.” In this case the cop is transformed into the citizen.
“But when you become a cop, you become a second-class citizen. You give up
your rights.” (Paragraph 6)
The cop (as citizen) views the citizen (as crook) as preying upon him. For example, citizens
(like King) can seize the cop’s personal assets: his home, his boat, and his cars.
“That case has really driven the point home that you can be sued, personally.
We all have homes, cars, boats; we want to protect our assets. “(Paragraph 5)
The cop, crook and citizen are only three of many actors in this story. When he refers to other
actors, such as the District Attorney, judge, defendants, and his peers, he also frames their
roles within this triadic structure: The dynamics can shift from:
•
•
•

The defense attorney (Expert) representing the crook (Host) battling the DA (Problem) to
The DA (Expert) representing the citizenry (Host) prosecuting the crook (Problem) to
The DA (Expert) representing the citizenry (Host), blaming the cop (Problem) for
“screwing up a good case.”

How the problem is defined is also determined by each actor’s perception.
•

The cop’s Problem is a family that makes overwhelming demands
“When you do get home, your family has needs. So it’s more “gimme, gimme,
gimme” (Paragraph 4)

•

The District Attorney’s Problem is a cop who blew a “good case.”
“We don’t want to get into court, in front of everybody – your peers, the
District Attorneys office, judges, and defendants – where everybody finds out
you really screwed up a really good case.” (Paragraph 5)

•

The cop’s Problem is the Defense Attorney who personally attacks him to destroy his
reputation
“You get up on the stand and get badgered by the defense attorney and they
start attacking you for personal things and get your reputation threatened. They
call you liar, perjurer.” (Paragraph 6)

Given the present rate of growth of social problems, ultimately everyone has been or will be
recycled into the role of Host, Expert or Problem in some system as the actors rotate from one
role to another. In each role, for each actor in this drama, there is a different yet conflicting
“truth.”
In the story, the citizen, cop and crook are dancing together to a shared melody. Imagine Fred
Astaire and Ginger Rogers whirling around the ballroom. As individuals, they are separate
entities, but when they dance together, they become a coupled system exchanging energy and
developing a resonance in which the rhythms of one are related to those of the other, creating
entrainment. Entrained systems move as one and transfer energy efficiently through nonverbal
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communication. Although each partner has different steps (Ginger dances backwards, for
example) each partner must know and be able to anticipate the moves of the other. But
dancing takes energy. What is its source?

Systemic Energy
It takes two forms of energy to move this system: emotional drive and the flow of capital. The
pathogenic problem-solving system is fueled by shifting blame and funded by shifting capital
assets. Capital assets (or revenue) can shift in two ways. One way is by rotating assets among
citizen, cop and crook (host, expert and problem) and their extended networks in the macro
system. For example, lawsuits against cops, such as Rodney King’s, can cost in the millions of
dollars. Stated differently, such lawsuits generate work and revenue for all the individuals and
organizations involved and their suppliers.
Another way is through problem generation. This occurs when problems are continually
divided into smaller units of specialization or when new problems are “discovered,” requiring
new specialties, programs or services. For example, one pregnant teenage drug addict
generates revenue for an army of service providers including police, probation officers, drug
rehabilitation therapists, foster parents, parent educators, public health nurses, judges, social
workers, attorneys and special education teachers as individuals and as collective
organizations with overhead costs.
As roles are performed and rotated, the emotional drive is manifest by projecting
responsibility, and shifting blame. Liability assignment is part of blame. (Paragraph 5) When
the cop talks about the Rodney King incident, he frames it in terms of personal liability. His
emphasis was not that it was morally reprehensible, but rather, that someone could seize his
assets: his house, his boat, etc. He blames citizens for “holding the cop to a higher standard,”
thereby rendering him a “second-class citizen.” (Paragraph 7)
Just as the cop is resentful toward both the citizen and crook, the citizen (Host) is resentful
toward both the cop
“They call you liar, perjurer. Citizens are inclined to buy into that because
there have been some definite abuses in this business.” (Paragraph 6)
and the crook:
“Then you have the rest of the citizens who live next door saying “good
riddance.” (Paragraph 2)
Each actor in the triad resents, blames and projects responsibility to the other two.
The funds necessary to sustain the system are derived from shifting capital and assets. We can
see in the story, that the relationship between the citizen and cop is funded directly and
indirectly by the citizen. The direct source is through taxes. Indirectly, the cop system is
financed in part through confiscation of capital and assets acquired from crooks (Paragraph 8)
which are the product of the fraud, theft and looting from citizens. Although the citizen can
recapture capital and assets from the cop by way of lawsuits, (Paragraph 5) ultimately, the
citizen (Host) foots the bill for both the criminal justice system and crime itself. The implied
message in the example of cops looting from crooks is that crime is rising faster than the
citizen’s ability to fund the resources to handle it. (Paragraph 8)
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In the natural world, living plants and animals are subject to violation from predators and
parasites that prey upon a weakened, vulnerable host. In pathogenic problem-solving systems,
the Expert- Host and Problem-Host relationships are both parasitic. Their interaction weakens
the Host sufficiently to grow the Problem which is the lifeblood of this system. The net effect
is that the cop and crook ‘work together’ to cultivate the crime which sustains their dance.

Dynamic Organization
A number of researchers have explored the concept of “group mind” and “group emotion” as
an aspect of reciprocal roles. Parallel process describes unconscious dynamics in one system
which may be played out, in parallel form, by another system with which it interacts. Such
parallel processes occur in unconscious ways, invariably becoming active long before their
impact is visible. They may begin at micro levels and cascade upward to infect more macro
levels, or vice-versa.(Elmes & Gemmill, 1990; Searles, 1955; Wells, 1985; Alderfer, Brown,
Kaplan, & Smith, in press.; Beer, 1979) In an organization’s culture, patterns of interaction
are structured in certain ways providing a framework which prescribes how to view a given
situation and how to behave in relation to it. (Gemmill, 1988) In this case the framework is the
triad within which interactions are organized (Watzlawick, 1984) When there is a role
vacancy another actor will be “organized in” to play the part. (Gemmill, 1988; Hoffman,
1981; Redl, 1942) Acting in this role, it becomes the perceptual lens through which the actor’s
world is viewed. (Raphael et al., 1983; Talbot, 1990; Powers, 1973, 1988) This structure is
revealed when the cop says “everybody’s got their own little special interest,” and “you’re
really stuck in the middle.” (Paragraph 6) The structure of interactions in the micro-level
system then mirrors into the macro-level system manifesting recursively - generating,
maintaining and recovering the same complex of processes which produced them - as
unconscious parallel processes. (Gebser, 1985; Mandelbrot, 1977; Mc Whinney, 1990;
Raphael et al., 1983; Smith & Berg, 1987; Smith & Crandell, 1984; Smith et al., 1989; Talbot,
1990; Zeleny & van Gigch, 1980) In this cognitive/social system “cognition computes its own
cognitions through those of the other” as eigen-behaviors which manifest spontaneous
equilibrium by generating themselves and creating their own closure. Autopoiesis, a concept
grounded in neurobiology, is an example of such eigen-behaviors. (von Foerster, 1984a) The
notion of autopoietic organization applied to social systems (as opposed to biological systems)
has generated some controversy. (Bailey, 1991) At the core of the controversy, is a concern
that autopoiesis as an analogy or metaphor for social processes misses the mark and when
working with concepts borrowed from mathematics or biology, there may be inadequate
concern for the appropriateness of the transition. The concept of eigen-behaviors, however,
directly applies to social and cognitive systems.
To understand the mental framework for this kind of policy decision, we must examine the
links among individual actors (micro level) and collective actors (macro level). In the diagram
below (Figure 8) we can see how this set of patterns from the micro-system cascades up into
the next level of recursion, the macro-system. (Beer, 1979) In the next section I will describe
the policy-making process that institutionalizes the Problem.
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Macro Level System
The poet Yeats recognized that the essence of the “great
chestnut tree” (Yeats, 1928) is its unity (“Great-rooted
blossomer”) Similarly he also acknowledges that it is
impossible to separate the dancer from the dance as one
without the other would not exist. So it is with pathogenic
systems.
When we examine complex living systems, we must take
into account at least two different levels simultaneously.
The patterns of the micro system are mirrored into and
manifested within the framework of the organizational
system. These are not two separate systems, but a single
complex pattern. The micro-level makes visible the macrolevel, which doesn’t exist without the micro-level.
Individual events, such as a crime, are an instantiation of
the macro system which produces policy including laws,
and it is the policy/law that defines the event as crime.
Crime then, is an instance of something policy has defined as criminal. Rather than
discovering crime, we could say policy or law invents it.
Because in a recursive system each level of the hierarchy contains and is contained by a
system likewise organized (Beer, 1979; Luhmann, 1986), when we examine the collective
system, the same organizational patterns that characterize the micro-system are found. At this
level of recursion, the entire set of interactions and
impacts from the micro system become the Problem
in the macro system. (Figure 8) The Host is now the
community and the Expert is the law enforcement
system. If the cop must “think like a crook” to solve
the Problem individually, then, law enforcement must
do likewise to solve it collectively within the
organization. This is the level of policy making and
priority-setting. When the cop makes the statement:
“Now we are no longer in the business of
justice. We’re in the business of prosecution
for profit. … which determines our priorities.”
(Paragraph 8)
He is making a statement about the mentality of
policy-makers. Policy is the institutional rule for how
the organization will do what the individual actor
does. Policies, such as asset seizure, arise from the
structure of triadic relationships, out of the mentality
of “cops and crooks” because that is the framework
through which the actors view the situation. (Hofstadter, 1985)
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What we have now is the cops looting the crooks. Although their looting is institutionally
sanctioned, nevertheless, the action and the activities are exactly the same. The difference is
the cops are protected by policy, and now the looting has been blessed by the institution. For
most of us outside the system, it seems crazy. How can policy be created to direct cops to do
this? (Figure 8)
Although people inside the system – competent people – often sense there is something
wrong, they seem unable to “see the forest through the trees” to grasp the entire pattern. The
irony is that, at the local level, looking through the maze of trees, the behavior and decisions
made seem appropriate. We could say that the cop in this story is
•
•
•
•

Conscientious – he follows the rules and procedures (Paragraph 3)
“People-oriented.” – (Paragraphs 1, 3, 9) He enjoys people of all kinds and can see them
beyond stereotypes
Reflective – he can reflect on his behavior in both his personal and professional lives
(Paragraphs 4, 6)
Able to consider the moral dimension of policies and incidents (Paragraphs 6,8)

In short, he is a decent man, doing his job the best he can within the framework of laws,
regulations and professional standards. In this, he is not much different from you or me. In our
education, health, welfare, mental health and other systems are similar decent, competent,
conscientious people doing their best. How can decent, competent people participate in such
behavior?

The Epistemological Error
To understand, we must examine the process which generates this behavior by examining the
ways in which normal cognitive processes of identity coherence, self-organization and selfgeneration occur. Cognition, as an adaptive process, is at the core of all problem solving.
A major underlying premise in a pathogenic problem-solving system (and western culture in
general) is that a separate "self" as agent, can perform an isolated "purposive" act upon an
independent object, or externalized problem. (Hofstadter, 1985) Bateson refutes, as an
epistemological error, the myth of "self power" as a disastrous variant of Cartesian dualism
which divides mind and matter; conscious will (self) and the remainder of the personality.
(Bateson, 1972) According to Bateson, in any system showing mental characteristics, one part
cannot have unilateral control over the whole because, the mental characteristics are
immanent, not in some part, but in the system as a whole. (Bateson, 1972)
Pathogenic problem solving systems suggest the same sort of epistemological error Bateson
ascribes to the alcoholic. In his view, alcoholism is not a disease, but an error in epistemology.
In taking the first two of twelve steps, (Alcoholics Anonymous handbook 1976) the alcoholic
surrenders to a greater Power, which is the first step in correcting the epistemological error. In
surrendering to a greater power, the alcoholic places himself in the same system as the
“problem”. The concept of autonomy is central to healthy surrender. The autonomous
individual surrenders control, not accountability.
Similarly, in pathogenic systems, the focus and primary engagement is between the “Problem
Solver” and “the Problem.” The Host (the one who “has the Problem”) seems to exist mainly
to catalyze the dance of escalating competitive dominance between the Expert and the
Problem.
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When separated aspects of the problems are rejoined and internalized in a second-order
context which includes the problem solver, the emphasis, in the case of alcoholism, is on
achieving and maintaining sobriety rather than conquering addiction. In the case of crime we
focus on “chasing the crook”, rather than in achieving and maintaining safe communities
where citizens can thrive. In shifting the emphasis, we don’t solve the problem, we dissolve it.
When we look again at the cop’s story – from what he says, and from what he doesn’t say –
we can see some clues to this structure. In times past, the cop was called a “peace officer,”
however over the years cops have come to be called “law enforcement officers.” The World
Book unabridged dictionary defines enforcement from the old French meaning “on force,” to
force obedience to. The emphasis has shifted from an internalized, contextual role of keeping
the peace (creating well-being in our communities) to an externalized, de-contextualized role
of enforcing the law (chasing the crooks).
For example, the cop doesn’t mention anything about keeping the peace in his community so
his children and other citizens can be protected from harm. However, when he speaks about
how he derives meaning and enjoyment he mentions several things:
“I prefer to work on patrol – with people.” “...–but she’s entertaining, so I
talk to her ‘cause I like people.” (Paragraphs 1, 3)
When he mentions people, he talks about them from his fascination with, and his interest in
analyzing, their behavior from the perspective of a detached observer.
“You run across so many different people living such different lifestyles...and
when you think you’ve seen it all–you realize you haven’t.” (Paragraph 9)
But what really gives his life meaning is his flirtation with death when he is embroiled in hot
pursuit of a crook:
“Why do I do this job? Well, quite simply it’s the most exciting job in the
world. It’s wonderful and any cop that tells you different – it’s just B.S. I have
these mental images driving down the freeway at nighttime, going to a hot call
where guns are involved and knives. Driving becomes surrealistic. Time slows
down. As lights are spinning, they illuminate you periodically as the lights
turn, and reflect off other vehicles. I can perfectly envision the light hitting my
badge and bouncing off, and automatically reaching over and hitting the
electric lock to disengage the shotgun as I formulate my game plan and talk on
the radio. Where am I going to come in, where are my cover units, what side of
the car am I going to get out, what am I going to do if somebody’s on foot –
you go through all these things. Your whole body’s there and it’s great. You
really are in charge. It’s a serious situation and it tests you to the max. You’re
most alive when you’re closest to death. I think that’s what gets people
addicted to this business.” (Paragraph 9)
In this statement, the intensity of his emotion and passion is evident. Here is what he values,
what is most important and why he does this job. His romance is with the crook. His meaning
is derived from the structure of the “dance,” (Carse, 1986) chasing the external problem rather
than from the reason for it. (creating safe communities).
In this triad, the cop and the crook each have a parasitic relationship with the citizen and they
work together to grow crime which is the lifeblood of this system. Although the story is about
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cops, crooks and citizens, it is archetypal. The patterns of relationships described herein occur
in many problem-solving systems which both
•
•

mirror, within the organizational framework, the dynamics of the particular client
system with which they interact, and
perpetuate via policy decisions the very problems they try to solve.

Expansion and Growth of Pathogenic Systems:
This system expands in a fractal-like pattern in three ways by:
•
•
•

Rotating roles through the system and expanding horizontally
Subdividing problems to create new experts and specialists
Generating supportive industries and cradle-to-cradle supply chains

(Figure 9 )The triadic structure of pathogenic systems connects across professions and
disciplines to link horizontally, like a fractal. (Mandelbrot, 1977) Roles rotate through the
system, expanding horizontally. (Figure 9) In addition, as problems are further subdivided,
new professional specialties are created as in the example cited earlier, the problems of one
pregnant adolescent drug addict support a legion of professionals and the organizations they
inhabit including police officers, probation officers, attorneys, juvenile court workers, social
workers, welfare workers, foster parents, special education teachers, addiction counselors,
doctors, nurses, and more. Each professional resides within an infrastructure which includes
administrative personnel, equipment and facilities- the supply chains -that help to sustain and
grow this system.
The supply chain for problem production is long and wide. Problems are profitable. In the
criminal justice system, direct suppliers include weapons-related manufacturers – guns,

Kevlar, Mace. Then there are prison construction and maintenance costs and all the related
suppliers. The economics of pathogenic systems represent an alarming portion of our GNP.
The economic impact of pathogenic systems is far-reaching and the complexities involved in
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dismantling them are significant. These cradle-to-cradle pathogenic supply chains within the
criminal justice system resemble the cold war military-industrial complex, and which some
are calling a “prison-industrial complex”. How do we dismantle such a system and how do
design eugenic problem solving systems (eugenic, from the Greek, eu (good) and genic
(producing, originating or causing)

Creating Eugenic Problem-Solving Systems
My aim in undertaking this research is to put tools in the hands of people who can use them. I
don’t believe any one person can (or should) be the sole architect for the deep structural
changes necessary to reverse the problems we, as a society, are facing. However, together,
revitalized with a shared framework, diverse people with differing points of view can examine
and bring into awareness underlying assumptions which will enable constructive discourse
about the issues. The question now is this: How can we structure problem-solving systems
which don’t produce such pathologies? Instead of pathogenic systems, how can we design
eugenic systems? There are no simple answers – no magic pill, but there are clues within the
structure to guide us. There are two sets of three dyads comprising micro and macro levels. At
the micro level in our example we see the cop-citizen-crook triad. At the macro level it
becomes the Criminal Justice System-Crime-Citizenry triad. Where, in these two triads should
we focus our efforts to break this self-perpetuating pathology which produces increasing
occurrences of problems like crime while maintaining its triadic structure? In principle, we
need to design eugenic problem solving systems from the top (macro) and strengthen
individuals at the bottom (micro) of our systems via the multidimensional patterns which
include this system’s structure, behavior and phenomenology at both levels of recursion. We
need to ask different questions. For example:
How do we open this recursive triadic structure to change? How can we disrupt the predatorprey dynamic that characterizes the problem-host (Crook-Citizen) dyad? How do we unhook
the control-dependency relationship between the problem solver-host (Cop-Citizen) dyad?
These two sets of relationships stabilize the triadic system and are nourished by a weakened
host. Therefore, any solution must act to strengthen hosts so they are less vulnerable to
problems and less needy of experts. Since Problems begin in the community of hosts, strong
hosts who are capable of self-regulation, constructive interdependence, who are reflective and
able to engage in third-order questioning and acting are unlikely to generate or become
problems to society, thereby reducing the number, scope and severity of problems society
must address. With respect to crime, an accountable, literate, emotionally and socially
intelligent citizenry produces fewer criminals and requires less policing.
Next we must redesign the dynamics of the problem solver-problem dyad. How can we recontextualize our problem solving systems within a second-order framework to incorporate
economic, behavioral, spatial dimensions? What will we do to correct the epistemological
error that stimulates the dynamic of competitive dominance? How will we redesign the
psychic and financial rewards and incentives? How will we shift rewards from the side of the
equation which generates and sustains the problem to the side which dissolves it? How can we
ensure that experts have the requisite variety, autonomy and accountability to effectively
handle problems within a framework of shared values? Since crooks have more behavioral
options (variety) and fewer constraints, enabling them to effectively control the behavior of
the Cop-Crook dyad how do we empower Cops and how do we balance this dyad in a
democratic society? At the macro level, how do we define new policies so that the system
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itself stops producing crime? How can we redeploy the vast workforce employed in and
supplying goods and services to the “prison industrial complex”? How do we prevent its
fractal-like growth horizontally through rotating roles and vertically through supply chains?
Dismantling this system will require insight to understand the deep dynamics that drive it and
political savvy coupled with courage to take on the deeply entrenched special interests that
protect it from political disturbances. We have created a malignant system, and like cancer,
the cure could be more painful than the disease in the short-term. We will need to analyze the
deep potential consequences of altering each dyad so we can anticipate the effects of our
actions. A carefully planned and implemented “therapy” which addresses the issues outlined
herein could, in time, transform this system from pathogenic to eugenic and alter the
trajectory of our future.

Understanding the Model by Storytelling:
Dancing With Demons
I began with a story and used a number of models as devices to help convey the dynamics of
pathogenic problem-solving as they were illustrated in the story. Now I will present a story to
integrate the models back into the tapestry of human experience.
Our problem-solving systems are reminiscent of the Winchester Mystery House, a 160-room
mansion in San Jose, California. Legend has it that the eccentric Sarah Winchester, on the
advice of a psychic, spent the last 38 years of her life building this house to escape torment
from the ghosts of all those killed by the Winchester rifle (“the gun that won the west”),
invented by her late husband (Randall, 1987).
So, in 1884, she bought an eight-room farmhouse on 45 acres of land. To escape the demon’s
curse, she followed the psychic’s advice to continue to add rooms, no matter what the cost, to
provide shelter for the ghosts of the ever increasing number of victims of the Winchester
guns. (Smith, 1967) Beginning in 1884 and using her monthly income of $30,000 she kept a
staff of 33 at work around the clock for 38 years until her death in 1922. The mansion,
occupied only by her, cost over 5 million dollars and contains 40 bedrooms, 47 fireplaces, 13
bathrooms, 52 skylights and more than 10,000 windows. There are 40 staircases containing
376 stairs many of which lead to ceilings or into walls and stairs that take one down seven
steps and up 11, gaining only four steps. Of the 2,000 doors, there are doorways that open into
air shafts and cupboards that open onto 1-1/2 inches of storage space. In her frantic efforts,
Mrs. Winchester never conquered her demons, but she danced with them until the day she
died. Like Mrs. Winchester, we too, are plagued by demons. Our demons are Problems like
crime, child abuse, illiteracy, homelessness and drugs. We have worked diligently. We have
spent enormous sums, and we can point to the sprawling, labyrinthine structures we have built
to show our labor. Clearly, like Mrs. Winchester, despite the magnitude of our desperate
undertaking, our demons continue to plague us.
Who is to blame? No one and everyone. To blame is to maintain the pathology. This is not a
story of conspiracy, but rather one of collusion, for at the very core, we as Hosts create our
own dependency and empower Experts.
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Summary: “You Are Here”
In this research I have endeavored to achieve the kind of imagination and rigor that so
characterized the work of Gregory Bateson. I have incorporated into scientific discourse the
languages of storytelling, metaphor, pictures, and fables to discover what is “true” according
to the lived experience, about our failed attempts at solving problems. In doing so, I have
sought to return the problem to its context (Bateson, 1972) to perceive the underlying
contextual patterns that connect such phenomena to the whole and to enable a different sort of
sense-making which incorporates its structural, cognitive, affective, economic, chronological
and spatial aspects (Bateson, 1972)
Borrowing the device of “metalogue”, (a narrative structure which mirrors its content) from
Bateson (Bateson, 1972), I used the language of cybernetics to describe those elements in the
domain of quantity: that which we can count, that which contains rules and a grammar. I
employed imagery and metaphor and storytelling to evoke in the reader those concepts in the
domain of pattern, which cannot be understood by dividing them or making them explicit,
such as justice or ethics - that which is in the domain of dance (Bateson, 1972).
Before we can begin to offer solutions to society’s problems, we must gain a deep
understanding of the patterns that produce them. My purpose is to expose and make explicit
through modeling, the specific sets of relationships and their impacts compounded over time,
which generate and perpetuate malignancies in our society. Up to now, we don’t have the cure
for society’s cancer. What this paper provides, however, is a model of its “genetic code”.
While this paper employs an example drawn from the criminal justice system, this framework
can be applied to any problem solving system from those problems contained within a single
individual to the problems we face in our families, our communities and our nations across the
globe. This research provides a language and framework to begin this important dialogue.
Years ago while visiting a huge theme park, I became lost. I wandered aimlessly, but each
theme area seemed to fold back on itself. Along the way, many people offered directions. But
just when I thought I was on the right track, I would reemerge in a new location, equally lost.
Just when I thought I would never get out, I came upon a large map of the entire park with one
piece of information that made a difference.
On the map was placed a large arrow that read “you are here.” Over the years I have grown to
appreciate its simple, profound message: “you are here”– relative to where you thought you
were, relative to where you want to be, relative to the tiny balloon stand or viewing from
above, the park’s perimeter. It’s a message of context. It empowers me to ask and answer my
own questions. It serves to increase the number of choices I have for solving my dilemma.
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In our search for answers to the serious problems we face, we too have lost our way. If we are
ever to find our way out of this thicket, we must know where we are. At this point, it seems
clear. We are here. (Figure 10 )
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Abstract
One of the goals of creating global agoras is the conscious evolution of society and this must
include a conscious attempt to engage with history. The North East Asian Dialog which is in its
second year is an attempt to begin such a global agora. In the first boundary spanning dialog a
year ago, barriers to communication in the region was the main topic. Lack of a common
understanding of history was identified as a key barrier to communication. So, 2006 ICU North
East Asian Dialog focused on the diverse understanding of the history of North East Asia by all
the peoples living in the geographic region. There are obvious disputes at the governmental level
over history textbooks in public schools focusing on what happened and the magnitude of
various events. There are also hidden and personal histories that are unknown across the wide
range of the territory. From open dispute to private story, there is no common view of the region
for all of the regions people. This paper describes the focus on history and the conceptualization
of history that is emerging from the dialogues and through the virtual history space being
created. It describes the creation of a global agora to support an emergent history of the region
The participants gathered for three days at the International Christian University campus in
Tokyo, in January 2006. There were representatives from 7countries and various cultural and
ethnic backgrounds. The majority language was Japanese, although the common language of the
conference was English. Participants gathered in four groups the share their narratives and all the
presentations were videoed. Additionally, a web design team participated and developing the
virtual space as the physical presentations were going on. This allowed participants to give
instant feedback and critique the virtual space that was being created. The provided great
synergy for both the participants and the technical team. This is important since the intent was to
create a virtual space that extended the face to face discussions.
The dialog developed a view of history as the sum of all the personal experiences or stories of all
the individuals. Rather than taking a broad look at the political movements, wars, social errands
and such that are the fodder of most histories, we are providing a space where individuals can
share their stories of the times. By sharing our personal stories, we come to a larger
understanding of the region and its history. The idea is to create a web of narrative that builds a
common understanding. As this understanding grows, it can counter the history imposed by
experts or authorities. The history is emergent from the experiences of the participants.
There are a variety of technological issues. The narratives are presented in five languages:
Chinese, English, Japanese, Korean and Russian. Some of the narratives are submitted in two
languages. Various versions of a narrative must be linked as well as links between the various
narratives within languages. The intent is for readers of one script can search through the various
narratives pace using their own language first. Later, as links are established for key topics,
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geographical places, and major events across the narratives and the various languages, a network
of connections will begin to emerge.
The history of the region can then be explored through the narratives of the citizens. Students can
read history though data mining the narrative space and the historical web that emerges from that
space. With a common understanding of the complexities of history, the foundation of a global
agora for the region becomes possible.
Keywords: global agora; history; emergence; conscious evolution

Introduction
One of the greatest barriers to resolving conflicts is gathering the stakeholders (Hays and
Michaelides). When conflicts often involve thousands or millions of people, getting them all to
the table can be daunting. Often representatives are used so that the key issues that are important
to the various stakeholders are presented at the table even if all the stakeholders cannot be
physically present. This is a workable solution and often yields good results. However, modern
technology offers the potential to gather all the stakeholders into a virtual space and greatly
expand the participation. From the very beginning of the North East Asia Dialog it was
anticipated that there would be a corresponding virtual space that would compliment the face to
face dialogs. This has provided a laboratory in which to explore the potential of virtual spaces in
the structured dialog process for conflict resolution. The focus of the Second North East Asian
Dialog on history also led to the possibility of redefining history itself from a single, linear story
into a web of diverse experiences from many individuals.
We are using the term virtual space rather than web site intentionally. While at the moment most
of us are familiar with web sites, the technology is advancing every day and expanding into new
uses and forms. Focusing on web sites locks any discussion into the present level of technology
and hinders an open-ended exploration of the potential for this technology. The term virtual
space also implies a parallel to the real spaces in which conflicts arise and are resolved. The
agora was a real place where one could buy onions as well as discuss the issues of the day. The
internet has become a sort of super-agora where one can buy anything or say anything and even
find a lot of interesting information. It is a reality that is pervasive in our modern world and
virtual only in the sense of physical space.
Creating a virtual space to compliment a face to face dialog must begin with the basic principles
of that dialog. These underlying principles must then be adapted to the constraints, or lack there
of, imposed by current technology. From there extensions may be made in the goals and aims of
the dialog. By enabling ever larger numbers of stakeholders to participate in the process, the
creation of virtual spaces must then also feed back into the original principles. The first section
of this paper describes the origins of the North East Asian Dialog Project and the original
meeting in 2005. Then we present the initial conceptual frameworks and the details of the
meeting in February of 2006 which forms the basis of the virtual space. Finally we discuss the
realizations of the underlying principles in the virtual space, the conceptual structure of the
virtual space as is was designed and implemented and as we anticipate it will grow.
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Origins of the North East Asian Dialog Project
Over the past two decades Wasilewski has been involved in the creation of social spaces where
diverse participants can all be themselves together and collectively address the complex
problems which face human beings at this time in history. One of her main concerns is how
people can effectively participate in the decisions that affect them. Much of this work has been
done with indigenous people around the world working on various governance, leadership, and
education issues along with people from their respective mainstream societies.
As a part of this work there have been various experiments with various dialogic processes,
ranging from highly structured, consensus-constructing, computer-assisted processes for
complex problem-solving (Christakis and Bausch, 2006; Wasilewski, 1997; Wasilewski and
L.D. Harris, 2004; Wasilewski and L. Harris, 2004) to very unstructured, open processes (Bohm,
Factor and Garrett, 1991). Most recently, with Center of Excellence funding from the Japanese
Ministry of Education, two dialogues have been organized that have brought together people
from North EastAsia to discuss issues facing their region (Wasilewski, 2005;2006).
In February of last year (2005)the first Northeast Asian Boundary-spanning Dialogue
(Wasilewski, 2005;Wasilewski and Hays, 2005) brought together Japanese, Chinese, Korean and
Russian students and civil society members to identify major obstacles to intercultural
communication in North East Asia. Using the Christakis/Bausch (2006) consensus-constructing,
computer-assisted structured dialogue process in a form that has been in use by indigenous
communities around the world since the late 1980s (Christakis and Bausch, 2006, see especially
111-113 and 118-119; L.D. Harris and Wasilewski, 2004; L. Harris and Wasilewski, 2004), 78
obstacles to intercultural communication in the region were identified. Eleven were selected as
being of fundamental importance, and of these, the issue of contested history was seen as the
“root cause” or fundamental obstacle. If this obstacle could be addressed, it would positively
affect the ability to address all the other obstacles. However, addressing this obstacle is further
complicated by two facts. First, there is no common language of wider communication in the
region. None of the state languages (Chinese, Japanese, Korean, Russian) serve that function
and neither does English. Second, there are not many occasions when people from throughout
the region gather together to engage in any activity together, much less the collective
management of challenging issues. Civil society relationships in the region are very thin.
In February of this year (2006) a second Dialogue took place, and participants began to address
the historical issue by trying “to map” out the historical territory of the North East Asian region
as a whole through sharing historical narratives. What we found out last year was that the
participants were often familiar with some dyadic issues (like those between, for instance, Japan
and China), but few participants had a comprehensive awareness of the history of the region as a
whole. It is this comprehensive historical terrain that we began “to map” this year. We also
wanted to include, not only the master narratives of the nation-states of the region, but also
personal and family narratives, as well as the “hidden” narratives of the different groups of
people making up each nation-state, for instance, those of Buryat, Evenki and Khanmigan people
in Russia, of Ainu and Okinawans in Japan, of Korean-Chinese, etc.
This year each of the 36participants and nearly as many observers, divided up into four Dialogue
Circles, each of which represented the diversity of the overall group. Each participant (and a few
of the observers) contributed twenty-minute historical narratives generated from their specific
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personal socio-cultural-historical points of view. The other participants in the Circle had an
opportunity to ask clarifying questions about the narrative. All the narratives were video-taped
and are being archived (eventually with translations of the texts into five languages - Japanese,
Korean, Chinese, Russian and English) on a website that is being developed by students at
Kwansei Gakuin University to accompany this project.
The aim of this Project is to create both face-to-face and virtual spaces where all the peoples of
the North East Asian Region may continue to encounter each other in mutually supportive
environments. It is hoped that this will provide a basis for transforming and transcending
challenging issues, both historical and contemporary, and that such Dialogues may eventually
lead to an international day of reconciliation.

Initial Conceptual Frameworks
This project’s initial conceptual frameworks are thoroughly articulated and discussed in L.D.
Harris and Wasilewski (2004). They emerged out of Native-American cultural assumptions
about productive dialogic processes and those of systems scientists (see also, Christakis, 2004).
At the beginning of our efforts, on the Native-American side, we were looking for a culturally
neutral process through which to have more productive discussions with mainstream U.S. public
and private sector actors. However, we discovered that no process is culturally neutral.
However, we also discovered that one could construct dialogic spaces that were culturally
inclusive, in the sense that all participants would be able to feel comfortable interacting in the
space. Accomplishing this involves creating a space that requires at least a little adaptation on
everyone’s part, but a space with very clear, and rather simple, social rules. It was the overlap
between the simple social rules for productive dialogue identified by both Native-Americans and
systems scientists that captured our attention. This overlap between very ancient social process
“technologies” and those suggested by high tech knowledge researchers struck both communities
as perhaps identifying a fundamental human process for resolving difficult issues. We all
thought that this overlap might provide clues (Wasilewski, 1997) for the reliable construction of
Habermas’ (1971) “ideal speech situation.”
The simple rules identified were the following:
1. there is an order of speaking (one does not have to fight for the floor to speak);
2. each perspective is received respectfully (no debates, evaluative comments or “cross talk”
are allowed, but clarification can be sought);
3. each person speaks without being interrupted;
4. the discussion continues until no one has anything else to say;
5. as many perspectives as possible are incorporated into a comprehensive concept of the
issue under discussion ;
6. a strategic action plan is created based on this comprehensive concept in which each
participant understands his/her roles and responsibilities for the implementation of the
plan.
The fact that these rules of the dialogue space are stated explicitly is perhaps the most different
aspect from traditional systems. The fact that the rules are so simple is perhaps the most
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different aspect from most modern parliamentary systems.
These behavioral process rules are in turn embedded in a simple set of principles:
1. all interested stakeholders are involved;
2. the point of view of each participant is valued and respected without fear of
confrontation or ridicule;
3. all participants really “hear” where “others” are coming from;
4. the process of “selecting preferences” avoids dividing the group into winners and
losers;
5. all participants go away feeling good about their contribution to the overall outcome
and so have a sense of ownership and responsibility for the outcome.
The resulting meeting proceeds in six stages:
1.
2.
3.
4.
5.
6.

ceremony/awareness/introductions/bonding;
idea generation;
idea assessment/selection;
option generation;
option assessment/selection;
ceremony/closure/commitment.

The importance of the ceremonial/social “frame” around the proceedings is a distinct
contribution from indigenous communities around the world (see L.D. Harris and Wasilewski,
1992; Olsson,1987).

The ICU-COE 2006 North East Asian Open Dialogue Process in Detail
Thus, the second North East Asian Dialogue dealing with the contested history of the region
invited diverse stakeholders from Japan, Korea, China and Russia, across generation, gender,
socio-economic class, and ethno-linguistic group. Each person was invited individually, and the
list of participants was written alphabetically with no hierarchy implied in the order of listing.
The first gathering of the meeting, on the Friday night, was purposely held in a modest campus
house, where nearly fifty participants and observers squeezed into a small space to break bread
together. In that space, grace before the meal was said by one of the Japanese participants, a
Christian, who had begun his life in North Korea, a short video was shown from the Museum of
the American Indian on the nature of history, that the past is one thing and that the stories we tell
about the past are another. Each of these stories, no matter what the story is, has a point of
view. Thus, the purpose of this Dialogue is to begin to construct a point of view which can
encompass all of our narratives. And finally, one of our students with a particular interest in
Okinawan music played the song that Okinawans traditionally played to welcome Chinese ships.
To develop a sense of “deep” as well as “wide” history, Saturday morning began with
intentionally raising awareness of the history of International Christian University’s (ICU’s)
historical space, the space in which we were holding our discussions, a space which is
simultaneously a Jomon archeological site, an agricultural space, a former aircraft company from
the Pacific War era, and a university which is an artifact of the immediate post-WWII period in

The Conscious Evolution of History:

Page 6 of 17

Japanese history. The day began with the Ainu participants, as one of the peoples carrying one
of the longest histories in the Japanese archipelago, doing a ceremony for the auspicious
beginning of anew project.
Next we all gathered in a big circle on the second floor of the Yuasa Museum in the middle of an
exhibit of children’s clothing and other textiles, like bath towels, associated with children from
the turn of the 20th century. To reach this exhibit the participants had to walk through the
exhibits of Jomon artifacts. Emerging on the second floor we were surrounded by these beautiful
textiles, some very elegant ones of silk, some modest ones of patchwork, but all beautiful,
indicating how much these children were valued. Most of these objects had auspicious symbols
on them, cranes, carp, turtles … all symbols of energy and long life …to protect the children
whose bodies were touched by these textiles from succumbing to the high rate of infant mortality
at the time.
As we gathered in the circle, Wasilewski asked the participants to look at the objects and
consider the following. Children in Japan no longer suffer high rates of infant mortality. There
is another problem … low birthrate. In biological systems when an organism ceases to
reproduce itself, that is usually a sure sign that something is wrong. What is the malaise that is
affecting society so that its young people do not want to reproduce?
Perhaps the best luck we could wish the future generations of children would be to transform the
contested history of the region. Also, if we look around, all these objects are textiles, fabrics,
which are made of threads. Perhaps we might consider each of our narratives as a thread, and
that our task is to reweave these narrative threads into a fabric which is both strong and beautiful
for all the peoples of the region. What would such a beautiful historical “fabric” look like?
Hays suggested that before we could re-weave our threads we might have to disentangle them
from already existing narrative constructions.
Next, one of the participants from Siberia read a greeting from an Evenki woman who had
participated in last year’s Dialogue but who was unable to participate this year. There are three
groups of Evenki in the Siberian realm , reindeer or horse pastoralists and also farmers. As part
of her greeting she explained the symbolism of a fur rug that she had presented to the Project.
The circular rug symbolized the foundation of a traditional Evenki dwelling which in turn
represents the Evenki cosmos.
This was followed by a brief presentation by a group of ICU students who had gone to Okinawa
on ICU’s Peace Research Institute’s fall study tour . They had gone to one of the bomb craters on
the ICU campus with the university’s archeologist, Professor Richard Wilson. Standing in
bottom of the World War II bomb crater, they found themselves standing on the Kanto Loam, the
threshold of human habitation in this area. Digging around in the dirt, within a few minutes they
were able to locate several Jomon artifacts, pottery shards, grinding stones, etc. Then they found
a golf ball from the 1960s when one of the university’s golf fairways was located adjacent to the
crater. Finally, they found the roots of some legumes, artifacts of the long practice of agriculture
in this particular place. And Professor Wilson shared the story of an old farmer who, as long as
he lived, maintained a garden on the land that had once been his family’s farm before the land
was alienated from his family’s use for use as an aircraft factory and then as a university (talking
about contested history). Passing around their bowl of artifacts they asked participants to muse
on the number of different narratives that could be constructed from this historical “evidence”.
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Next we began one by one to go around the circle and do self-introductions, our names, where
we came from, what brought us to the Dialogue. There were more than 60 people in the circle. It
took quite some time to listen to each other. However, Wasilewski remarked that it was
important, before we divided into smaller groups, that we had at least heard each other’s names,
that we knew of each other’s existence.
Then, finally, Wasilewski called everyone’s attention to a small rug in a case in the middle of the
room. It was a blue rug featuring a design of human footprints in white. I remarked that yet
another way to think about what we were going to be doing over the next two days was that we
were going to be tracing the footsteps of the people who had walked across this terrain. What
kinds of tracks had they left on the landscape?
We then divided into four Dialogue Circles each of which reflected the complexity of the group
at large, students, academics, civil society members, from Japan, Korea, China and Russia, male
and female, young and old, with different ethic and regional affiliations. These four Dialogue
Circles each had a facilitator and a language resource person who could interpret between
Japanese and English, but each group had to insure that those who preferred to speak in Korean,
Chinese and/or Russian would be heard and understood using informal resources within the
group. Each group had two main tasks over the next two days: 1) to video tape each person’s
narrative and 2) on the afternoon of the second day to collectively construct a graphic
representation of what they had experienced in their group to share with all the Dialogue
participants. Appendix I gives the information/instructions participants received before the
dialogues began, the most important of which was the admonition that each participant had two
main responsibilities, to share and to listen.
To begin the participants in each group introduced themselves to each other, decided on their
main languages of communication depending on the linguistic resources of their particular group
and decided on their order of speaking (round robin, volunteer, thematic, etc.)In one group, to
introduce themselves, each member chose an object which represented him or her self and threw
it into the circle and explained why that object had symbolic importance to them.
For a day and a half the four Dialogue Circles functioned as small communities accomplishing
their two tasks. Breaks were taken in an organic fashion that matched the needs of each Circle.
It was during the breaks that participants could visit the room where the students from Kwansei
Gakuen University’s Information Science Program were creating the website that will support
this dialogic process into the future. Participants being able to see their texts on line and students
being able to incorporate elements from the discussions into their design of the site (like the
image of the Evenki rug that was shared at the opening) was an interesting process for both
sides. [Paul, please expand on this.]
Saturday night we had a collective dinner in the university’s Alumni House to which some
special guests who were not able to attend the Dialogue during the day were invited. We had
Okinawan singing and dancing, an Ainu song, a song about the Japanese nostalgia for one’s
home town and two of the facilitators singing John Lennon’s song, “Imagine.”
Each group was successful in video taping each person’s narrative. We have about 30 hours of
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narratives from 40 participants and some observers. We have texts for most of the narratives in
either English or Japanese.
A preliminary analysis of the narratives reveals some very interesting dynamics. There are
narratives towards constructing a new cosmopolitan concept of global citizen. There are parallel
experiences of destruction and loss. There is the emerging, previously untold, comprehensive
story, of the Korean diaspora. There are the hidden histories of Ainu, Okinawans, Evenki,
Khanmigans, Buryats, Japanese “returnees” from Siberia, Manchuria and North Korea, and of
people left behind in all three areas. And there are the generational stories of people who
actually experienced events versus those who have just read about them in books.
After the video taping was finished, each Circle constructed a graphic representation of what
they had experienced in their group and presented it to all the Dialogue participants. Some of
there presentations were chart-like, some like paintings and others like sculptures. These
presentations were also video-taped.
The final closing was in three parts. First, since it was the beginning of February, we did a mini
Setsubun Festival and drove three volunteer Oni out of the room, only to welcome them back
into the Circle when they decided to be human beings again (after all we are promoting
reconciliation!). Then we had a final Circle of Appreciation where each of us circled around and
paused before each person silently acknowledging them through eye contact alone. Finally,
there was an Ainu closing ceremony, bringing us back full circle to where we had begun our
Dialogue, once again acknowledging and being acknowledge by the people in the room with the
longest history in the Japanese archipelago.
What was remarkable was the quality of human relationships that emerged from the work of the
Dialogue Circles. Once again, just as my pioneer ancestors found and just as we found in the
work of desegregating schools in the United States, when people have tasks to do together which
require the integration of all their skills, this functional necessity seems to enable people to create
productive relationships. For this project, it will be these real relationships that carry on the
work of the Circles after government funding for the activity has ended, and this is why the
virtual space being created by Professor Hays and his students at Kwansei Gakuen University is
so important as a space for the continuation of the relationships so recently established.
Furthermore, this virtual space may expand so that participation in the dialog of histories may be
extended to many more stakeholders, all the people of the region.

Basic Principles for a Virtual space
Creating a virtual space that mirrors the process and facilitates the goals of the dialogue is a
challenge. Beginning with the principles on which the original dialog was founded:
1.
2.

all interested stakeholders are involved;
the point of view of each participant is valued and respected without fear of
confrontation or ridicule;
3.
all participants really “hear” where “others” are coming from;
4.
the process of “selecting preferences” avoids dividing the group into winners and
losers;
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all participants go away feeling good about their contribution to the overall outcome
and so have a sense of ownership and responsibility for the outcome.

These get slightly modified for the virtual space. For one thing, the people who participated in
the dialog accepted the basic principles. The texts presented on the site are a much more public
offering and not all those viewing the site will have accepted the principles.
1. All interested stakeholders are encouraged to submit a text to the site
2. The story or text from each participant is valued and it remains their own. Any participant
has the right to edit or even withdraw their text at any time. They may even ask that their
identity not be publicly revealed.
3. In order that each story or text be “heard” as widely as possible, each should be presented
in at least two of the target languages.
4. The texts are presented is such a manner that none has precedence over any other. All are
equal.
5. All participants should have a sense of ownership and responsibility for the site and so are
encouraged to participate as equal members of a web site editorial board.
Looking at each of these in depth reveals some of the issues that need to be addressed in order to
create a virtual space and helps give a basic structure to the website. Understanding these and
how they interact with various technical issues was the focus of the work by the team from
Kwansei Gakuin University. Work on resolving these issues is on going and pushes the envelop
in many areas including technology, community building and history.
First, all interested parties are encouraged to submit a story or text to the site. This is an
extension of the idea that all interested stakeholders should participate. One of the problems of
the contested histories that are problematic for this region is that governments cherry pick
various incidents and use them to promote a particular view. The purpose of this site is to go
beyond any one view, political or personal and to encompass all views so that every story is
available for public viewing. History is a summation of the individual experiences of all the
people who lived through the events of a particular time. We are trying to create a space that will
grow into a web of stories and experiences that can give rise to a shared understanding of the
history of the region.
Second, the story or text from each participant is valued and it remains their own. Any
participant has the right to edit or even withdrawn their text at any time. They may even ask that
their identity not be publicly revealed. This principle leads to two issues: 1) the authenticity of
texts and translation and2) the preservation of the identity of authors who may post stories that
may involve personal or public risks. One of the issues for authorship is the authenticity of a
possible translation. Is a translated story the same story and would the author approve of the
translation and still accept ownership of the story? This is a difficult question. Certainly each
author should have editorial control. Some authors are multilingual and can provide their own
story in multiple languages. Where stories must be translated, ideally, the community would
keep translations authentic. If there are many multilingual members reading these texts, then we
can trust the texts in translation. A second issue is the public nature of the texts and the private
nature of the stories. In the protected space with supportive group members, some things were
revealed that are not for public release. However, these may be critically parts of the collective
story that are important to share. One way to do this is to allow authors to withhold their names
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from publication. Stories are not accepted anonymously, but if the web masters are convinced
that the text is from a real person, then they may allow the text to be included in the history space
anonymously. Authors may choose to reveal little or no information about themselves. The
guiding principle is that reach author owns their own text and its translations.
Third, in order that each story or text be “heard” as widely as possible, each should be translated
into at least two of the target languages. One of the problems for dialog in the Northeast Asian
region is the lack of a common language. The basic languages for the region are Chinese,
English, Japanese, Korean, and Russian. There are also several indigenous languages, such as
Ainu and Evenki, however the speakers of these languages are usually fluent in one of the five
widespread languages. Of course, some these indigenous languages are not literate languages
with no orthography, or only a borrowed orthography. Issues of participation of people from oral
traditions on the internet and virtual sites, such as this one, is beyond the scope of this dialog, but
it is important none the less.
In the two dialogues, many of the participants were university students studying in a foreign
country. They understand these language issues and have some fluency in more than one
language. As a result, both of the face to face interactions have used translators who were often
themselves participants in the process. A willingness to listen and to work through language
issues was one of the founding principles of the dialog. No such restriction is imposed on visitors
to the web site. And yet, in order for the site to create a public space for citizens of the region, it
must be functional in several languages. A Chinese speaker must be able to access the stories in
Russian or in Japanese. Ideally, all the stories should be told in all five target languages. This
would entail a massive translation project, especially if the goal is to collect hundreds of stories.
As a first step, because most of the participants are fluent in more than one language, we are
asking that they submit their stories in more than one language. This gives enough overlap that
the web of stories can begin to be created.
Fourth, the texts are presented in such a manner that none has precedence over any other. All are
equal. This is one principle where the technology gives some suggestions for implementation. In
thinking about the visitors who will come to the site and explore the history space, how will they
move through this space and read these texts? Readers may want to randomly explore or they
may want to search for stories on a particular topic. For those wanting just to randomly explore,
the texts have been arranged in a ring. This is similar to the way photos are often displayed on
the web. Each of the stories is on a single webpage and there are buttons that allow the reader to
move to the next text or the previous text in the ring. In this way, readers can step through the
stories one at a time. Because the readers may not be fluent in multiple languages, there are
actually five parallel rings, one for each of the five basic languages. Links are also made
between the versions of a text that are in multiple languages. This allows readers to see what
languages have been used for each story and to move between the various text rings. Of course,
the basic interface, the top pages and such are also translated into the five languages. In a sense,
it is like five web sites with a consistent design and links between all of them. Maintaining such
a site is difficult and taxes the abilities of the technical team, not the least because we are not
fluent in all of the five languages. However, if the technology cannot be made to serve the higher
purposes of the dialog, then what hope can there be for building communication between the
various peoples of the region?
Fifth, all participants should have a sense of ownership and responsibility for the site and so are
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encouraged to participate as equal members of a web site editorial board. While the technical
team from KG were accepted as full members of the dialog and participated in the various
ceremonies, they view them selves as facilitators of the technology for the participants. The team
members did not give personal stories in the groups, but gathered ideas from various individuals
and tried to create a web space that is as much a consensus as the dialog itself. As designers and
technicians, they view the dialog members as their clients and seek to bring the clients ideas,
concepts, content and desires into life on the web. So, part of the web will function as a
technology advisory group. Any contributor will be eligible for membership, limited only by
their desire to actively participate. An irregular e-mail newsletter will help connect the members
of this advisory group. Do to the limitations of the technicians, this group will function mainly in
English with some work being done in Japanese.

Creation of the Virtual Space
As mentioned above, the members of the technical team are all from Kwansei Gakuin University
and are specializing in web design and internet technology under Professor Hays. They were
selected because all of them expressed a desire to learn this technology in order to change the
world for the better. The North East Asian Dialog Project seemed a good chance for them to do
just that.
Ata preliminary meeting at Kwansei Gakuin University, all the students watched a film of the
first dialog. Explaining the dialog and the structured dialog process is often difficult. The
students were unsure of exactly what was going to happen and how it could be reflected in a
virtual space on line. Still, they were enthusiastic about the possibility of trying something
practical.
At ICU, the technical team were welcomed as full members of the dialog. They participated in
the breaking of bread and the opening ceremonies by the Ainu elders and the first gathering of all
the participants. During the first day, at technology center was set up for the technical team and
we spent the day brainstorming a basic design for the virtual space. The students also took the
time to listen in on several of the groups to see what was actually going on in the sessions. They
also took photos of the process. Only one text was available for the students to begin the history
space.
Saturday evening, after the dinner, the technical team began crafting the web site in earnest.
Working until early in the morning, Sunday, they combined the photos, preliminary documents
and ideas into a functioning site. At 9 the next morning, they were ready to show the site to all
the participants. All that day in the technical workroom, participants stopped by to view the site
and make comments. As people came in, they often brought their narratives and these were
quickly uploaded to the site. AS the day progressed, the site grew. People were able to give
feedback as they saw the site and interacted with it. It was a very fruitful process. The basic site
map of the original site is in figure 1.
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Figure 1. The site map of the original site created at the 2006 dialog.
On returning to the university, the work continued. In further consultation with Wasilewski, it
was decided to reformulate the site to reflect the four discussion groups. There were two reasons
for this. First, the site was seen a cementing and furthering the relationships that had been created
in the face to face dialog. Using the site as a way of building on those relationships was a
primary function. Secondly, there were various ancillary materials that fit the structuring of the
site into the four groups. These materials included the video of the dialogs as well as photos of
the final graphic representations of the groups work. In order to display this visual information in
context, the four groups had to be a prime organizing structure for the site. The site map of the
current virtual space is given in figure 2.
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Figure 2. The site map reflecting the four discussion groups.

The Future of the Virtual Space for a History of North East Asia
While the current site is a reflection of the four discussion groups of the 2006dialog, there is

The Conscious Evolution of History:

Page 14 of 17

greater potential for a truer redefinition of the regional history. The current 20 to 30 narratives is
only a beginning. Plans are being made to collect narratives from a wider range of stakeholders.
Several NPO groups and numerous individuals have expressed interest in submitting narratives.
With the help of the NPO’s there is a possibility of collecting hundreds if not thousands of
narratives. This is the beginning of a true virtual historical space. With all of these narratives
available, the people of the region can begin to explore the richness and variety of the region’s
history and begin to create a shared vision of that history.
Beyond just collecting and archiving hundreds of historical narratives, the function of the virtual
space must be to provide access to the narratives. Once we have created or begun the creation of
this virtual history space, then readers should be able to search the space for various topics. In
the beginning, the web site will use google search. This technology is given away by google and
can be used by a reader to search within the site or even out into the world wide web. Google
search is useful for several reasons. First, the technology is well developed and supported and
extended by one of the largest companies in the technology field. Second, google allows search
in many languages. This allows readers to search for Japanese, Russian, Korean or Chinese
words and topics, not just English terms. Going beyond separate searches in a multiple
languages, it is hoped that the site will eventually incorporate across-linguistic lexicon that will
allow search across the various languages. A search for “Shanghai” will also bring up texts with
the Chinese character or Russian word. Of course, if all texts are translated, this feature might
seem redundant. However, if this site encompasses hundreds of personal stories, then translating
all of them will not be practical. Cross-linguistic search would be practical. Eventually, the hope
is that key topic terms will be highlighted and linked across texts. If we read a text that mentions
Shanghai, it will have a link that will bring up a list of other texts in various languages. Perhaps
clicking on a search term could reorganize the reader’s history ring so that they can click through
a series of texts referring to a single topic.
This searchable space will have the potential to recreate the notion of history. Rather than history
as the summation of events by an authority, whether an academic, a novelist or a government,
history will be the shared collective virtual history space. Rather than reading a single text for a
view of history, any interested person can search for a topic and read through various narratives
to understand the experiences of the people for whom it was a real experience, not just a story.
As these narratives are shared across a larger audience, a shared vision of the history of the
region can develop. And, as with any search, people will find new things, things unlooked for in
their search. They will not be restricted by pre-selection of events by an authority. What we
search for may not be what we find, even if we find what we need. As Moreville (2005) said,
“the journey transforms the destination.” We may begin by seeking the truth and find ourselves
with a shared awareness of and respect for each others experience. In the end, this virtual web of
personal historical narratives will be a true global agora.
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Appendix: Summary of Dialogue Information for Participants
1. Each of you should reflect on your intention in participating in the Dialogue Project. What
would you like to accomplish through this participation? If you wish to “capture” or symbolize
your intention in an object, then please bring that object with you to share. We will have a table
on which the objects can be displayed.
2. Each participant has three responsibilities:
a) To tell your story as vividly as possible;
b) To listen actively to the narratives of others; and
c) To ask clarifying* questions ONLY.
[*Clarifying = “Could you explain that again, I didn’t understand,” etc. These questions should
be driven by true curiosity, truly wanting to understand the other person’s narrative.]
3. The narratives will be shared in four Dialogue Circles, each reflecting the overall composition
of Dialogue participants coming from Japan, Korea, China and Russia. You will be with your
Circle for one and a half days forming a small community.
4. Each narrative should be 15-20 minutes long with 10-15minutes for clarifying questions from
other members of your circle.
If you give your presentation in Japanese or English it is more convenient for us.
If you give your narrative in Japanese, then please provide a text in English (and vice
versa).
If you give your narrative in Korean, Chinese or Russian, then please provide an
English or Japanese text.
And all participants should provide a brief outline for the interpreters in whichever language
he/she presents (it is easier for interpreters to work from outlines than from full texts).
Consecutive interpretation will be provided when necessary.
5. When you give us your text, our web designers from Hays’ Media Studio at Kwansei Gakuin
University have requested the following:
We are going to test several methods for putting our stories and histories on the internet. In
order to do this, we will need a copy or copies of your stories in whichever languages you
choose.
1) Please save them in a simple .txt or .html file.
2) Please bring them on
a) CD-rom or
b) USB memory or
c) send them to Paul Hays at paulrhays@mac.com.
(Please do NOT use 3.5floppy disks.) We will try to get at least some of the narratives on-line so
everyone can see some of our ideas about how they might look on the web.
Don't worry about your text being perfect. There will be many opportunities to edit it. You are
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in complete control of what eventually appears on the web.
Looking forward to seeing you at the Dialogue!
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Structural Design for Sustainability:
Some Insights from Organisational Cybernetics
Angela Espinosa, Roger Harnden and Jon Walker

Abstract
Sustainability requires a sophisticated understanding of the interconnectedness of nature and the social domain, and willingness by the
practitioner to adopt less top-down, hierarchical approaches to tackling the entailed issues. In order to support the networks and programs that are
required to foster sustainable development, there is a need for a holistic approach to organisational and programme design, and a holistic insight
into the entailed problems. Stafford Beer’s Viable System Model (VSM) provides a comprehensive set of guidelines for such an approach, one
that offer criteria for designing more adaptive structures, where control is devolved to the operational level and operational levels are co-ordinated
through democratic management. The paper refers to the different levels of organisations and social interactions needed for environmental
management ranging from government down to individual citizens. It goes on to describe why the VSM is invaluable for structural diagnosis. .It
finally outlines structural design criteria the VSM would recommend for organisations dealing with issues of sustainability, in particular
regarding the relationship between government, communities and their ecosystems.
Keywords: sustainability, viable systems, autonomy, democracy, social networks, holistic

Structural Problems in Sustainability
Sustainability is an idea whose time has come, and there is a general acceptance among funding bodies and international
initiatives - for example, the massive investment on environmental programmes and projects supported by multi-lateral
agencies (World Bank, United Nations and others) – that global issues of sustainability are inextricably linked to local ones
(e.g. ‘glocalisation’). Today, issues concerning sustainability resonate in the public domain far more than even five years
ago. There has been an increase in public awareness about the need to evolve towards more sustainable individual,
community and industrial practices; and recognition that community, institutional and government interests and
structures together impact on the management of environmental issues. However, the speed of the change in practice still
lags behind the current trend towards environmental devastation. There are few positive signs that we have reached the
“turning point” in our practices (Capra, 1982).
This paper argues that a major factor in our inability to change the patterns of unsustainable massive development practices
is the lack of the necessary societal structures for the management of the complexity of the relationship between modern
societies and their ecosystems. The result is that the current global crisis - involving unsustainable social and commercial
practices on a massive scale - is amplified as a result of a fundamental miss-match between hierarchical approaches of
organisation structure and the creation and maintenance of a sustainable society. The mismatch happens not only in the
relationship between government and societies but also between development agencies and implementing bodies. For
example, Potocan & Mulej have argued that even if the UN started promoting sustainable development, neither their
education nor mainstream theory teach them to be as holistic as systems theory requires (Potocan and Mulej, 2003). We
suggest that their thinking not holistic enough and most of the structures they are operating lack requisite variety to
support sustainability.
We first draw the connection between holism and sustainability, before going on to summarise Stafford Beer’s model of
viability (the VSM) and its potential usefulness to design complex societal interactions, at the structural level. Examples of
use of VSM for structural diagnosis at different levels in the environmental sector illustrate the radical differences in
observation and focus of analysis that this approach offers compared to more traditional approaches. Finally we reflect on
how the criteria for structural arrangements that the VSM offers would contribute to improved management of complexity
in the relationship between governments and communities when dealing with sustainability issues
Sustainability and Holistic Thinking
Capra recommends systems thinking as the most appropriate paradigm for rethinking socio-economic development, and
argues that it helps us to avoid the shortcomings of present day global capitalism in tackling environmental challenges
(Capra 1982, 2003). His view, with which we concur, is that there is a need for deep paradigmatic change in our thinking,
and the application of holistic approaches to society and development. He synthesized ideas from systems pioneers in
physics, biology, economics, ecology and anthropology in taking account of the natural dynamics of self-regulation, which
(he says) we ignore at our peril (Capra, 1982: 285-332). Laszlo took these insights further, suggesting the need to progress

from well-meaning conscious individuals into evolutionary learning communities and evolutionary emergent eco-systems,
as part of the emergence of an “evolutionary learning society” (Laszlo, 2003).
In a similar vein, Meadows and Randers recommended a change from the dominant reductionist scientific paradigm to a
systemic approach that more readily incorporates distinct insights and methodologies into the richer and integrated toolsets
required for investigating and analysing environmental problems that are intrinsically highly complex and interconnected
(Meadows & Randers, 1992). Meadows went on to suggest a cybernetic approach to environmental management, one that
offers a more precise language as to the metrics employed, the control and feedback loops identified and thus a more
sophisticated insight into the performance of the system and the dynamic relatedness of its parts (Meadows, 1998, Meadows
et al, 2004). Haimes explained sustainable development as a holistic approach to environmental management well
supported by sound theory, methodology and problem solving algorithms (Haimes, 1992).
The value of holistic approaches and methodologies to facilitate sustainable development agendas and programs has been
widely reported. Such approaches generally drive down the impact of an intervention to the level of individual and social
welfare, and it is this that facilitates deep structural changes and broad-based participation in more formal initiatives. As
Dube has pointed out, the voluntary engagement of entailed actors in the instruments of change engenders a greater degree
of self-regulation (Dube, 1990, 62-82). Floyd had also explained how a cybernetic perspective to planning and policy
making based on ideas of requisite variety would see government as the facilitator of radical change, which emerges at the
local level (Floyd, 1984). However, account must also be taken of the complexity and inherent uncertainty of natural and
social phenomena - the multiplicity and frequently conflicting values together with the repercussions of political effects
(Midgley & Reynolds, 2004). All these indicate the need for a holistic rather than a traditional hierarchical approach.
One of the authors has taken these insights further, arguing that a pre-requisite to any implementation of a holistic
approach to sustainable development requires deep structural changes (in the paradigm of development and intervention,
the structure of state-society and the paradigm of measurement), rather than simply an acknowledgement of the problem
and the application of conventional tools at the identified problem (Espinosa, 2006). Here we suggest some reasons why
structural design of organisations and networks working for sustainable development agendas is one that we must not
ignore if we are to reach the turning point that society requires for self-conscious evolution, and ultimately, its survival.

Viability and Complexity Management
Stafford Beer developed a theoretical approach known as Management Cybernetics (also known as Organisational
Cybernetics) that applies the basic laws of natural viability to social organisations and institutions; in his words,
management is the profession of effective organisations so it needs a sound theoretical framework to understand the
fundaments of control and communication in social and business affairs (Beer 1979). The VSM summarises a sufficient
and necessary set of functions through which identity and autonomy might be recognised by an observer, and that gives
due place in social affairs to the voluntary participation at the lowest possible level required for effective and viable
governance. For Beer, this was a direct and conscious reaction against what he saw as an older reliance on heavy handed
and hierarchical forms of governance from the top down. In times of rapid change and complexity, Beer’s experience was
that such top-don approaches just didn’t work. The functions identified in the model were derived from scientific findings
in the physiology of the autonomic and central nervous systems of the human being (McCulloch 1965; Maturana & Varela
1980, 1988; Powers 1973; von Foerster 1981). From these biological findings Beer developed his model and identified
several axioms of Management, describing the interaction between complex organisational and social systems in terms of
balancing the variety of information (Beer, 1979). These are the equivalent of biological ‘metabolic’ processes taking
place continuously to maintain the relationship (Beer, 1981) in spite of change over time. In developing his insight into
viability, he was inspired by Ashby’s Law of Requisite Variety (Ashby 1964).
The Viable System Model (VSM) identifies a necessary set of functions for the ‘viable’ organisation (‘viable’ as ‘sustained
identity within a particular context’). Within this paradigm, a viable system is understood by not simply looking at an
organisation in terms of the interaction or efficiency of its parts, but looking at it in terms of its functioning as itself in the
context of an environment – namely, how it remains viable, maintaining its core identity while coupled to a continually
changing world. Of particular importance in the present context, is that such viability is co-existent with the viability of the
other organisations or systems to which the particular organisation is structurally coupled. Perhaps the key issue pertaining
to Beer’s model is that viability results from the organisation responding or anticipating environmental changes, through
effecting changes in its own dynamics that allow it to maintain an identity over time (Beer 1979, 1981, 1983, 1985).
Beer developed the model of a viable system as composed of a set of operations (who develop the primary organisational

tasks), a meta-system (which provides an identity that braids the distinct operations into one observable whole), and the
environment within which it impacts and sustains itself. Without any one of these elements, understanding is skewed and
incomplete.
In addition, a viable system is recursive in that it will contain and be contained within other viable systems (in the case of a
human being, for instance, within its family, society, Eco-system and nation). In other words, it is simply not the case that
you will discover a single ‘viable system’ in an isolated void or chaotic situation. Any instance of viability will reflect a
‘broader’ or ‘wider’ instance of viability, which the observer needs to discover and identify if they are at all to grapple
with the actual complexity of the situation.
The basic conditions of viability are that the system exhibits a structure that balances autonomy (to distinguish itself from
what is outside) and cohesion (to join its parts and orchestrate a joint enterprise). In this understanding, maximised local
autonomy is one of the logical requirements to ensure effective organisation. But autonomy must be balanced (limited) to
ensure cohesion between operational units. This cohesion is provided not by rule of force and authority, but by a ‘metasystem’ that is accepted by the various operational parts because it is recognised by the actors as providing a service,
among other things by resolving conflicts and making sure of an equitable allocation of resources across the organisation.
From the perspective of viability, any viable system has to in some way be coupled to the dynamics of its ever-shifting
environmental niche, and has to have a structure that allows it to adjust in real time. In terms of social organisations, the
challenge is to identify and monitor the ‘essential variables’ - the most vital aspects of the interaction between organisation
and niche. But such a process of emergence requires more than a functional capacity of the parts – it requires a collective
involvement in the identification and monitoring which is required to develop a self-regulatory culture and structure,
across the organism or social organisation. Once this is done, the structure of the decision-making mechanism can be
designed according to complexity management axioms to guarantee wide and democratic participation.
Table 1 presents a comparison between the criteria of structural design of more traditional approaches to management and
the Organizational Cybernetic one. As it explains in detail, the main differences between traditional and cybernetic
approaches to structural design are that the traditional ones focus in each sub-system and its internal variables, while the
systemic ones focus on the dynamic relationship between organisations and their niches, as well as the interactions between
the distinct parts that constitutes the particular organisation. Traditional approaches normally adopt hierarchical views of
organisation, based on authority-obedience, while the systemic ones appeal to offer insights into how the interaction of
autonomous systems can create a cohesive whole, through democratic management. It also requires empowerment,
participative financial management and self-regulation at all levels –ability to respond to real time changes in the
interaction with their niches and other organisational levels, which are not characteristic of more traditional approaches.
Below we refer to some of the available methods and tools that help a practitioner to use the VSM for organisational design
and diagnosis. We go on to revisit some reported examples using the model for structural diagnosis of organisations and
networks in the environmental sector. From there we’ll assess the availability and reliability of these tools to support
design of environmental management structures and in particular, to re-design the relationships between communities
(including industries) and governments.
Cybernetic Approaches and Tools for Structural Design and Diagnosis
The Viable Systems Model has been used for around 30 years. Perhaps most ambitiously it was implemented by President
Allende in Chile in 1971 (reported in Beer 1981). The Chilean experience resulted in development of the Cybersyn model
of public management and the Cyberfilter tool for performance management (Beer, 81: Part II, Espejo et al, 96: App Ch
8). Later Beer developed Team Syntegrity as an additional tool for democratic group decision making in complex social
organisations (Beer, 1994; Jackson, 2003: 233-251; Espinosa & Harnden, 2006).
Although the Viable System Model itself offers criteria to diagnose and understand complexity management, it is worth
referring to derivative approaches to organisational diagnosis and design based in the model. The most widely reported are:
 Viplan Method to Study Organisations. Raul Espejo developed this method that offer precise methodological
guidance to model the system in focus and to diagnose archetypes of structural problems resulting from inadequate
complexity management (see www.syncho.org);
 St Gallen Systemic Approach to Management: This is a comprehensive approach based on the VSM that offer
criteria to diagnose different levels of management (strategic, tactical and operational) and to design critical indices
for performance management (Espejo, Schuhmann, Schwaninger & Billelo 1996, Ch 8-10) (Malik, 2006);

 Other more intuitive frameworks for organisational diagnosis can be found in (Walker, 1991) and (Jackson, 2003:
Ch 6).
The VSM does not explicitly address issues of conflict and power, but what it does do is to offer criteria to design
balanced structures and decision-making mechanisms that counter-balance political games. VSM application is not claimed
to be all embracing or a universal panacea. What it does is to analyse the structure of the organisation by considering that
individuals have multiple viewpoints and there is always the need for negotiations to reach agreements and act upon them.
Visibility of structural constraints and opportunities is what it claims, the case being that it is dynamics at this level that
frequently lead to higher order organisational problems. Complexity management starts from these premises and opens new
understanding of desirable relations and roles that necessarily generate (sometimes dramatic) change. Viability requires a
good balance of autonomy and cohesion. Thus discussions of centralisation and decentralisation become irrelevant: a viable
system is both at once.
The next section presents a short summary on some reported examples using this cybernetic approach in environmental
management, in particular in issues of structural design and diagnosis. It illustrates how cybernetic criteria can help to redesign environmental management structures. Using these examples, we may be able to uncover the main differences in
criteria when using the VSM, compared to more traditional approaches to structural design. We would then suggest some
guidelines for practical application of the VSM to redesign the government vs. community’s level of interaction when
dealing with issues of sustainability.

Examples of VSM Diagnosis in Environmental Management
Most environmental institutions and programmes in any country still operate with top-down, hierarchical models and
methods. However, whatever the quality of the model itself, such models just do not have the requisite variety to deal with
complex systems or to adequately engage the participation of varied interests and different actors. Indeed, our hypothesis
here is that the current lack of effectiveness exhibited by many environmental agencies and programmes may be closely
related to these structural limitations.
In a recent diagnosis of environmental management at the National level in Colombia, we used the VSM to model the
national environmental organisation and developed new criteria to design new - more effective - structures for
environmental management, at the regional and local levels. What we realised, through participatory workshops with
representatives from all environmental agencies and authorities, was that we needed to concentrate our efforts not on
centralised governmental agencies but on new approaches based upon the “eco-community” and its related eco-region or
sub-eco-region. In other words, the eco-community level includes families, industries and local institutions co-existing in
an eco-system (Espinosa, 2004; Jackson, 2003:101-106; Espinosa & Walker, 2005).
The recursive analysis that was undertaken came up with a conclusion both obvious and unexpected. We needed to
concentrate scarce resources and strategic actions where the most relevant environmental challenges happen - at the level of
the eco-system and eco-region - ; and we then needed to devolve control of resources to this levels to empower them for
real time management of environmental targets. The primary step was identification of precisely what constituted that
environment. In the particular example, there was a need to design meta-systemic management from the ground up.
Traditional institutional boundaries were related to political and administrative borders alone (i.e. county environmental
agencies), and were generally irrelevant to the problems emerging from the dynamics of the eco-region itself (many times
eco-regions being managed by more than one county agencies each one controlling sub-regions within their administrative
and political borders). In other words, rather than their eco-region being the focus of attention, the existing agencies
tended to be driven by their internal needs, power structures and political boundaries.
It became clear that co-operative development between environmental and social agencies was a critical element in the
effective management of environmental projects. What also became clear was that emerging social networks participating
in these projects did not have any logically coherent management, but simply operated as temporary structures thrown up
and disappearing contingently. What was missing was a meta-system to provide the necessary framework for consistency
and guidelines without any of the parties feeling that such a system was being imposed from outside or at the behest of
some external interest. The result of such an absence resulted in a missed opportunity to nurture any collective learning, of
this level of organisation.
Schwaninger suggested similar criteria when analysing the needs for complexity management in complex development

projects - as those in the environmental sector -. He highlighted the need for strategic and control management at metasystemic level when implementing this type of project, and explained the use of VSM to support design of meta-systemic
levels of management (Schwaninger, 2003). More recently, he explained, first, in a general way the contributions from
Organisational Cybernetics to self-evolution of society (Schwaninger, 2004); then, more specifically, how by using the
Viable System Model at the level of business and industries, nationally and globally, we can support a multi-level system of
self-organizing wholes each of which would assume their ecological responsibility, in a recursive structure of viable
systems (Schwaninger, 2006).
Kay et al reported an insightful example where they re-designed the institutional arrangements of Coastal Management in
New Zeeland, to evolve from single to multiple dimensional views of institutional arrangements for environmental
management; the re-design, that used Managerial Cybernetic based tools, made evident the need for co-operative and
democratic management between different stakeholders involved in Coastal Management issues and the need for redesigning the decision making mechanisms, including design of co-ordinating bodies and coastal management plans (Kay
et al, 2003). Even if this example illustrate the power of cybernetic tools for complexity management of complex societal
problems, it does not show clearly enough the sort of structural arrangements that would be required for improved
performance in Coastal Management.
At the level of industry sectors, Stewart and Lewis presented some research results, analysing current environmental
business practice in a number of UK industries, using the VSM as diagnostic criteria. They found that the organisations
studied required significant changes in structure and management practices to be viable: in particular, they were swamped
by details of operational control and were unable to encourage long-term relationships with the environment; also much
higher degrees of integration and co-operation were required among different industries in the sector studied (Lewis,
1997). One of the authors of this paper has reported elsewhere a complete application on diagnosis and re-design of a cooperative eco-industry in the UK using the VSM. The co-operative members redesigned the organisation by creating new
management and self-regulatory systems. They experienced the new structure as one of enhanced autonomy and
participation at all levels (operational, strategic and political) while keeping major cohesion by using performance
indicator systems, all together resulting on improved performance (Walker, 1991).
In the studies mentioned, a consistent theme was identification of the inadequacy of structural mechanisms for effective
management (whether it was as broad as the relationship government – citizens, government eco-industries or as specific as
these relationships when dealing with specific issues as nuclear waste disposal or coastal management). Given the above,
not surprisingly there was some overlap in the thrust of the recommendations:
 Organisational re-design needed to allow higher degrees of integration and cooperation and to encourage better
self-regulatory practices (Walker, 1991; Lewis, 1997; Espejo & Stewart, 1998; Stewart & Lewis, 1997;
Schwaninger, 2006);
 Design of meta-systemic management at appropriate recursion levels (i.e. eco-system, eco-region in (Espinosa &
Walker, 2005, Schwaninger, 2003);
 Design or participatory mechanisms for decision making to manage complexity on environmental issues (Kay et al,
2003; see also Hoverstadt and Bowling, 2006);
 Design of monitoring systems for the communities and eco-regions and identification of critical variables (Espinosa
& Walker, 2005, see also Grzybowski & Scott Slocomne, 1988).
A common theme in these examples is the need to design more balanced structures and meta-systemic tools and
mechanisms to enhance local autonomy while increasing organisational cohesion. In all the cases, this is intimately linked
to the importance of both co-operation and autonomy in realising viability for environmental oriented organisations and
networks. This type of recommendations would have not emerged from using more traditional approaches to structural
diagnosis. The cybernetic approach allows us to identify how self-regulation encourages participation and hence cohesion
between the viable sub-systems. Looking at the broader level of the interaction between communities and government,
there are wider repercussions and the need for a fundamental re-think of these relationships. In the next section we will
summarise some guidelines to support design of more balanced structures at this level of eco-region and eco-communities
in their interaction with government - when dealing with issues critical for sustainability. We will comment finally on the
implications of this for implementation.
Re-thinking the Relationship between Government and Community in the Context of Sustainability

As we have continually re-iterated through the paper, for sustainability to be effective, a variety of levels and types of

social intervention are required. There needs to be a simultaneous consideration of issues directly under the control of
completely different scales of social activity – from the timescale of the government or regional authority to the very
immediate timescale of the individual or local community. In creating the VSM, Beer refers to this dynamic clay of
different sizes and time scales under the notion of recursion (Beer, 1979). Adopting the notion from R Ashby (Ashby,
1964), his model encourages the practitioner to distinguish and address the complex and very different dynamics that
impact on any real world complex situation. Below, we attempt to summarise some of the issues that indicate why this
approach has such relevance for sustainable development.
Espejo & Stewart have offered some preliminary reflections on the need to re-design the interaction between communities
and governments operating on issues of sustainability, using the VSM as guidance. They concluded that in order to create
better conditions for sustainability at this level of interaction, there is a need for improved autonomy, citizenship and
performance (Espejo & Stewart, 1998). We wish to more explicitly reflect upon how the VSM enables the practitioner to
make sense of the complexity of the interplay between natural and social environments – in particular the interdependences
between government agencies, support organisations and the local individuals and communities. At different levels of
organisation, we can recollect some guidelines for a practitioner interested in using the VSM to diagnose the interactions
of government vs. communities (in the broad sense described above) working in issues of sustainability.
1. Pinpoint the correct level of intervention required for the particular environmental issue. Need to take account of
the different dimensions and levels of social processes needed to effectively address environmental complexity. Tips
to practitioner:
a. The boundaries of viable systems must be defined by recursive analysis , and this must embrace ecological as
well as political considerations.
b. Different recursive levels must have their own clearly defined focus and responsibilities (for dealing with
problems appropriate to their particular organisational level (for instance the focus and responsibilities at the
national agency level is totally distinct though connected to the focus and responsibility at the local
community level).
2. At each different level of organisational complexity (i.e. each level of recursion), it is crucial to identify structural
imbalances between the social system (e.g. a community) and its embodying niche (e.g. a river basin). Tips to
practitioner:
a. Preliminary VSM diagnosis might well reveal gross imbalances between the existing intervening agencies
and the environments with which they are accountable for (e.g. in previous case studies entire meta-systems
were found to be missing as a particular level of recursion had not been recognised);
b. In normal circumstances we must be alert to the fact that excessive centralisation results in variety unbalance
because lack of autonomy decreases the self-organisational capacity to ‘take up the slack’ at the community
level (most of the case studies showed this);
c. This leads to a serious limitation in effective control. In general the above tendency towards excessive
centralisation requires that we pay particular attention to encouraging autonomy and self-regulation in ecocommunities. This also implies that we play particular attention to sufficient allocation of resources and
control at the local level.
3. Provided we are impeccable in identification of the levels of recursion and the actual points of interaction, it is
always possible to develop effective performance measures. The key is the relevance of the particular performance
measurement rather than quantitative analysis alone. Tips to practitioner:
a. Pay particular attention to the development of systems for defining and monitoring key variables for
sustainability which must reflect the interaction of each organisational unit and its niche;
b. Use local knowledge and participative consultation for the effective design of real time performance
indicators;
c. Ensure continuous and transparent data streams that describing the behaviour of key indicators;
d. Seek out mechanisms to ensure that everyone at whatever level acknowledges and contributes to the validity
of these key variables;
e. Provided the identification of the variables is sensitive and comprehensive, one should put in place what Beer
calls “algedonic filtration” of indices (see Beer, 79); in other words a simple early warning system that allows
prevention rather than reaction.
f. Ensure that these alerting systems are acknowledged by all involved actors in order that signals of instability
will be communicated to the relevant parties quickly and effectively.
4. Structural design of networked communities. At the recursive level immediately above the individual community,
the most appropriate model is a network of communities corresponding to a particular eco-region, and the
appropriate meta-system. The structural design of such a system of networked communities involves the following
(Tips to practitioner):
a. Identify the requirement for co-operative working among individuals and social groupings within existing
eco-communities.

b. Put in place a meta-system that:
i. Engenders synergy among the communities by providing networking and information
management tools;
ii. Deals with the resolution of conflict between individual communities.
c. Ensure the same considerations for designing and monitoring (higher recursion level) key performance
indicators apply at the networked community level
d. Interactions and feedback between the networked communities should help to develop a culture of peerpressure.
5. Relationships with higher levels of recursion. Communities and networks of communities can only function
effectively if they have a healthy relationship with higher levels of recursion such as local and state government. It
requires (tips for practitioner):
a. Put in place a good two-way communication channel between communities and higher recursive level
governmental systems, thus ensuring rapid response when action is needed.
b. Linked to a. ensure the necessary supportive structures for individuals to communicate with systems and
meta-systems thus allowing the two-way flow and exchange that underlies through ethical and democratic
government.
c. Provide a learning context for embedded systems, offering access to updated knowledge about essential
variables and related issues.
6. Design of Participation. Autonomy and participative democracy are necessary for the development of such
structures as we are describing. Tips for practitioner:
a. Individuals, communities and networks of communities must be empowered in order to deal with
environmental issues existing at their particular recursive level.
b. Individuals will more likely feel identified with higher levels of recursion, when involved in the decisionmaking and implementation loops which connect them to these organisational levels.
c. Key indicators can only be developed and used effectively using local knowledge.
In summary, unprecedented levels of autonomy and participative democracy are crucial in the development of these
structures, not simply for ideological reasons but because only would the involvement of all can the complexity of such
situations be addressed in the interest of sustainability. The bottom line is that this requires a complete re-think of
traditional systems of governance (this is not the place to develop this theme further). In the new structures, individuals,
communities and networks of communities must feel empowered and thus able to deal quickly and effectively with
environmental issues at the appropriate level. Requisite variety for local communities can only be generated by removing
the autocratic domination of centralised power structures and by resources being controlled and allocated at the appropriate
level in crucial issues for sustainability.
Conclusion: Towards more Sustainable Social Structures
This paper focused on the value of the Viable System Model for the re-design of environmental management and the
underpinning structures. Building up on our own previous experiences in this field, we had suggested some guidelines for
the practitioner to analyse and reflect upon the relationship between eco-communities and government, aiming at
developing more flexible structures that will contribute to the creation of a sustainable future.
The usefulness of the VSM is because of there is a good fit between a VSM analysis/diagnosis and a consequent effective
and sustainable intervention. Perhaps this should not be a surprise as the model is inspired by embracing our current
scientific understanding of evolution. The model might well be applied in other less democratic situations. The point is
that its effectiveness in practice is far more likely in the context of devolution of participation.
VSM solutions involve rich systems of regular, responsive interaction between autonomous citizens and both their
immediate environment and their governments. The practice of participatory governance at all levels progressively changes
our attitudes and ultimately our consciousness. In the environmental domain, it is this engagement of actors in the relevant
ontology (in other words concrete reality), that leads to participants understanding complexity at the appropriate level and
able to contribute to a clearer description of the pertinent problems. The design and operation of clearly identified feedback
loops between individuals and their local and national governments contributes to a significant rise in this type of
consciousness.
The logic of the VSM for the design of effective organisation requires a balance between centralisation and
decentralisation. In the examples referred to this paper, it was generally the case that this balance was badly skewed in
favour of centralisation and thus, in practice, fundamental re-design required change towards more “bottom-up”
approaches. To succeed, work must start at home - at the level of individual /businesses consciousness and practices. More

democratic societal structures, fostering the self-regulation of communities and businesses, needs redesign and a
fundamental re-think of our approach to organisation, management and governance. This entails inclusion at each and
every level of social organisation and also genuine - across the board - implementation in order to engage and inspire
everyone.
A closing note, then, it is clear that by following this approach, we must re-think the role and function of government, the
structure of the State-Society and the role of multi-national global businesses and the United Nations. This is an
evolutionary path. Traditional approaches in which the government thinks and acts on behalf of the people without their
participation and uses top-down control to impose environmental solutions, simply does not have the required variety. For
the implementation of sustainability programmes whose motor for continued effectiveness must be self-regulation at the
local level, we need fundamental change at all structural levels of society. The holistic science offer tools and approaches
which, at this early stage, appear to offer hope of finding a workable solution. The VSM is one such a tool.
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Table 1.
Traditional .vs. Organisational Cybernetic approaches
to structural design

Identification of
relevant variables

Traditional approaches

Cybernetic Approach

Focus on relevant variables
characteristic of each discrete
entity identified (individuals,
families, institutions,

Identify both entities and
the relevant niche
pinpointing the essential
variables in the interaction.

industries, eco-systems)
Weltanschaung

View of
organisation

Interacting systems seen as
discrete entities with simple

Understanding of the
internal dynamics of the

input /output connections

system in terms of the
niche to which is coupled,
in terms of feedback loops.

Focus is on internal
relationships –normally
hierarchical/ pyramidal
structure

Focus on relationship
between operation of
entailed organisations and
relevant niche.
Autonomous units
cohesive at each level of
organisation.

View of Control

Authority/Obedience

Control as responsibility of

Role of authority

People “at the top” have
ultimate control
Top-down control from boss
to worker –no feedback

autonomous yet engaged
actors at all levels.
Voluntary embrace of
shared rules and
communication protocols.

Role of
participation /
empowerment

Empowerment tends to be
“bolted on”– Knowledge
tends to be a function of the
powerful rather than the
actors on the ground.
Effective action seen as
asserted over rather than
emerged from.

Empowerment is
explicitly required to cope
with the variety of
complex environmental
interactions, including the
variety of voices. Increased
responsibility and
consciousness explicitly
nurtured

Tends to be blinkered by

Interactive (participative)

arbitrary “12 months
Budgets” which often
pathologically determine later

Financial planning.
Learning cycle based on
dynamic performance

interpretations of success –
assessment of forecast rather

measurement system.
Forecasts seen as

than operational
effectiveness.

guidelines not blinkers.

Relationship with

Considered in terms of

Considered and managed

environment

constraints imposed by
management (i.e. Research
and Development)

at all recursive levels,
With specific focus upon
the links of operation to

Financial Control

local environment, and
feedback to all levels of
organisation.
Response to
environmental

Slow. Consequences must
reach higher levels before

Immediate: People on
operational level have

change

decisions can be taken. Real
time - sensitive to
environmental change - is
mediated by managers at

autonomy to operate and
respond to real time
changes.
Closed feedback loops in

each level.

all interactions
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Abstract
Innovation is not only fruitful, it can also be harmful and might even cause serious damage
within the organization or within its environment. Based on a systems thinking perspective it is
therefore the main objective within this paper to have a look at the often overlooked – and at first
glance negative - side effects, and their interaction with the fruitful effects of an innovationorientated organization. Or to put it differently, the objective is to provide a holistic perspective
of innovation from a systems thinking point of view. The origin and underlying mechanisms are
of core interest. Further, inappropriate application of the analogy-based generation of innovation
and potential counteractions is discussed. Similar to Fritjof Capra’s thoughts on a dynamic
balance between Yin and Yang, various different effects on innovation and creativity have to be
taken into account. The second part of this paper discusses a specific example of a potential
fruitful outcome along with a simultaneously potential harmful outcome and, the application of
analogy-based learning for technical and socio-economic development with special regard to
Darwin’s concept of natural evolution.
Keywords: Innovation, analogies, creative destruction, Yin and Yang of innovation, systems
thinking, biomimetics, Darwin

Introduction
Continuous changes characterize today’s society and call for creative behavior and meaningful
innovations. Traditional behavior that provided so long for success now has to be rethought,
partly adapted and replaced if needed. On the way towards innovation, the creativity of
individuals, teams, organizations, networks, clusters, and whole cultures seems to be a
prerequisite. However, intrinsic motivational aspects, for example deeply felt fun and joy and
strong commitment and appreciation, and also a behavior characterized by strength and
competitiveness are only one side of the coin with regard to creativity and innovation.
Similar to Schumpeter’s principle of creative destruction, most systems react with resistance and
inactivity when changes to their own systems become an option. The roots of this behavior can
be seen in a basic fear of the uncertain future system’s conditions and, further, the fear of
redundancy of previous systems and processes or, at worst, the destruction of those.
Applying Fritjof Capra’s philosophical perspective of a dynamic balance between Yin and Yang
to the phenomenon of creativity (Capra, 1998), besides the likeable effects of creativity, the
often overseen and more or less unwelcome effects of it and especially the interaction between
the various systems elements – such as welcome and unwelcome effects – also have to be
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considered. It is the dynamic balance that needs to become the central focus of investigation.
Essentially, in order to provide for a more holistic picture of creativity, the potential dangers of
creativity are given special consideration here, since they are mostly overseen or neglected.
Therefore, not only the results of creative problem-solving processes or creative processes in
general are of interest, but also the processes leading to the creative outcome have to be viewed
more critically: Creative thinking processes call for both convergent and divergent thinking. For
this, the ability to generate associations is crucial, such as is the case by introducing analogybased thinking modes. Further, an impressive number of methods is provided by fields such as
research and development or innovation management that rely on analogy-based thinking modes,
i.e. synectics, biomimetics, serendipity (word-)associations and others. Although it cannot be
overlooked that those mechanisms have led to impressive developments, especially in
engineering and biomimetics, it is the objective of this contribution to show the other side of the
coin by stating that analogy-based thinking modes as a means to generate creative outcomes and
innovation can be dangerous or even disastrous because of inappropriate understanding of the
underlying system.
Going a step further by establishing an analogy from Darwin (1979) to economics: From a
systems science point of view, is the application of Darwin’s natural evolution and selection
principles to economic processes and market mechanisms something desirable or not? Although
often found in literature, based on a specific example I will demonstrate some of the limits of
analogy-based developments with respect to various system’s characteristics, such as the speed
and characteristics of change in the behavior of a system, the suggestibility of a system, and the
learning capabilities of a system. Furthermore, the crucial role of the user or problem-solver must
be pointed out. Whereas copying a system’s mechanisms may seldom lead to success, the
process has to lead from firstly trying to understand the various system’s peculiarities and
secondly critically searching for the systems mechanisms that can be modeled with respect to a
set of carefully identified objectives. If, on the other hand, this is carelessly applied, the result
might even lead to such disastrous outcomes such as supported by social Darwinism and leading
to the tragedy of the Nazi Holocaust.
In order to meaningfully use analogies, specific system’s conditions are required in order to
allow learning among different systems. These are to be discussed in detail as a crucial part of
this contribution.

Innovation: A Systems Thinking Perspective
Innovation can be considered as a two-sided coin. Based on superficial characterizations
innovation is often understood just as a promising new way, the only opportunity to cope with
change, accompanied by creativity, and with the final consequence of leading to higher
competitiveness and success on the market. The following contribution discusses the effects of
pro and contra innovation-oriented organizational behavior and also the interplay of the diverse
effects of innovations for the organization itself and also for its environment. This description is
based on a systems thinking perspective. Hence, a further question is to what degree a synergetic
collaboration of an opportunistic and resistant behavior towards innovation is feasible for
achieving an overall improvement of the organizational system?

Creative destruction and resistance towards innovation
Usually, the introduction of something new within the organization or the market is always
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accompanied by the destruction or removal of former structures, processes, and products. Hence,
Joseph Schumpeter introduced the expression “creative destruction” for this process of
transformation that characterizes especially radical innovation, whereby the entrepreneur is the
one who disturbs an economic equilibrium by bringing innovation into the world and therefore
causes economic and social development (e.g. Schumpeter, 1934; Schumpeter, 1942;
Schumpeter, 2005).
Nevertheless, Schumpeter is not considering the whole innovation system. For example, with
regard to the innovation process Schumpeter does not directly consider the link between the
generation of innovation and its diffusion on the market. By pointing out the simultaneous effect
of destruction Schumpeter made an important first step towards a more holistic understanding of
the innovation system. However, the stakeholders concerned by this creative destruction, their
motives and attitudes, and potential strategies for dealing with this, including inter-personal
issues, have not been addressed extensively by Schumpeter.

Figure 1: From generation to implementation of innovation
In order to point out the diverse effects of innovation, one has to be aware that the organization
generating innovation and the one that is implementing innovation as a part of the diffusion
process on the market are not identical but usually two (or more) different entities. Therefore, the
reasons for favorable and resistant patterns of innovation behavior have partly different origins in
each case. Besides this, one needs to be aware that the organization generating innovation does
not have to be innovative with regard to inner processes. On the other hand, an innovative and
creative organizational climate is not automatically linked to saleable innovative products.
Based on an organizational level, what are the aspects that might hamper a proactive attitude? In
order to generate or implement innovation, organizations usually have to accept
a higher level of uncertainty of future developments and their outcomes,
z consequently also a higher degree of risk (especially when talking about radical
innovations), and
z possible resistance to the innovation within the own organization because of needed
changes in previously successful and now overcome patterns of behavior.
Further, the higher the degree of innovativeness of the generated product, the higher the overall
risk of failure is: for radical innovations not only the potential future market and its customers is
more or less indeterminable, but also the costs for building up such a market are tremendous.
z
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If innovation is implemented within an organization – e.g. as process innovation leading to
restructuring of the production line – within the organization there will be both stakeholders with
favorable but also resistant behavior. Favorable patterns of behavior will be shown by those
whose expectations regarding the overall effects of the implemented innovation are positive. If
the overall effects are negative, those stakeholders will show resistance and consequently refuse
innovation.
Before considering further patterns of behavior with regard to innovation, the linkage between
change and innovation, potential hurdles within the innovation process as well as the role of
promoters to overcome them are discussed briefly based on innovation research literature.

Strategies in dealing with hurdles of innovation based on innovation research
Change has become the determining factor of most facets of life. Further, creativity is the basis
of every successful innovation as the means to cope with change (Peters, 1993, 44; Amabile,
1997, 40; Utterback, 1994; Ulrich, 1994, 7–14; Ford and Gioia, 1996, 878). It seems to be
obvious that the more creativity is needed the higher the degree of innovativeness is, or in
different words, radical innovations require more creativity than incremental ones (for further
detailed distinctions between incremental and radical innovation, see for example Christensen
(2000) but also Christensen and Overdorf (2001, 103–130)).
This “obvious” principle of cause and effect links external change, the necessity to generate a
more appropriate set of incremental and radical innovations, and the need to creatively question
every thinkable status quo within the organization. It seems to be the universally valid law of
today’s business world. The tacit implications behind this seem to be:
The organization has to react to changes in its environment such as e.g. actions taken by
competitors and technological developments, since the organization is immediately
coupled to its environment.
z Creativity is needed in order to develop the appropriate set of radical and incremental
innovations and also keep the internal development process of the organization running.
More concrete, innovation research came up with specific suggestions to deal with resistance to
the generation of innovation within the organization: Firstly, it seems to be necessary to be aware
of potential hurdles such as barriers of inappropriate knowledge, a lack of willingness to
innovate, administrative as well as bureaucratic resistance towards innovation, as well as specific
barriers related to external partners; secondly, based on the knowledge of potential burdens, it is
necessary to identify appropriate promoters – power promoters, promoters on the subject,
process promoters, and relationship promoters – and to appropriately involve them within the
intended innovation process in order to overcome the potential restraints (Witte, 1973;
Hauschildt, 2004; Hauschildt and Gemünden, 1999; Hauschildt and Chakrabarti, 1988, 384;
Gemünden and Walter, 1995).
z

This approach provided for a further extension of the innovation view by specifically asking how
“champions” can help to overcome hurdles within the organization but also within the interaction
with external partners.
Nevertheless, it seems that the hurdles for innovation are purely considered as something bad
that has to be overcome, changed, or terminated without seeing potential positive effect behind
them. In the next section of this paper this view should be extended by further aspects relevant
for the innovation system and its stakeholders.
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The linkage between change and innovation: a principle of cause and effect?
In order to broaden the systems perspective of innovation and further to provide for an extended
view of innovation-related patterns of behavior, two further questions are to be asked:
1. Is innovation the only response to change?
2. What positive effects can potential resistance towards innovation have for the
organizational development?

Change: possibilities of response based on the concept of ontogeny
Ontogeny implies the history of structural change of the organizational system without losing its
own organization, its identity. What are the implications of the concept of ontogeny on a
situation in which the organizational system is exposed to changes within its environment
(Maturana and Varela, 1992)? Generally speaking, the organizational system is operationally
different from its environment, but they are structurally coupled. Consequently, changes in the
structure of the environment might initiate changes of the organizational structure, but they do
not determine them. Instead, the structural change of the organizational system can be initiated
by its environment as well as by its inner dynamics (Maturana and Varela, 1987, 84-86).
Furthermore, structural coupling is always a mutual process. That implies that structural
compatibility is needed in order to allow further development of the organizational system by the
necessary processes of adaptation in order to survive.
What are now the conclusions with regard to a necessity to innovate? The answer is that
innovation is not necessarily needed to provide structural compatibility as an answer to external
changes in the environment. Instead, in the sense of a dynamic equilibrium (similar to the body
temperature of human beings within the changing temperature of the environment) it shows that
the compatibility of structures is not a one-way option. Further it shows how important it is to
consider the inner peculiarities and inner dynamics of the organization, since this is itself an
important source for initiating structural change of the organizational system. Consequently, in a
situation of intense change within its environment it might, nevertheless - under consideration of
the peculiarities of the organization - be a “fitting” strategy to show a stable behavior instead,
rely on inner values and a strong vision, and continue with a proven behavior instead.
To sum this up, two potential strategies for reacting are the generation of innovation and (and
this is often forgotten), also the reliance on sound traditional patterns of behavior in times of
turmoil, but always in accordance with the whole meta-system, the interaction of the
organization with other relevant systems and its whole environment. Creativity is needed in
order to develop an organizational behavior appropriate to be flexible and adaptive enough to
cope with change. This cannot be put on a level with applying creativity for the generation of
innovation. The generation of innovation is one general option for an organization in order to fit
into its environment; the specific situation might also allow keeping with tradition instead. If an
organization tends to show proactive innovation behavior, it still has to be clarified whether the
generation of innovation does refer to its interaction with the environment – e.g. by generating
radical product developments – or more with regard to processes and situations within the
organization – e.g. by the introduction of social innovations in order to support the
organizational climate which furthermore might contribute to higher product quality, process
improvements, and an improved cost situation.
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Resistance towards innovation as a supportive means for innovation?

Figure 2: Change – innovation - tradition
Often praised as the only one alternative for organizations within an increasingly competitive
world (e.g. Peters, 1993), an attitude towards innovation can neither guarantee the organization’s
success nor its survival (see figure 2). The discussion in chapter 2.3.1 showed that situations of
internal as well as external change do not necessarily favor organizations with a pro-innovative
behavior. Instead it depends on the overall situation as to what strategy is more successful by
developing a system behavior “that fits” in its environment.
With regard to innovation-based behavior figure 2 suggests that it is not only the aim of having
an inner-organizational situation with the highest degree of favorable innovation behavior as
possible – this might instead be contra productive because of not being aware of potential
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dangers and hurdles – but that it is also important to find possibilities to integrate resistant
innovation behavior as a supporting means for a successful development of the organization and
also for generating more successful innovations. To put this together, if resistant innovation
behavior is properly understood, this can contribute to
z
z

z
z

z

a higher system sensitivity,
using the reasons for and behind resistance as potential warning signals for later
difficulties,
more appropriate innovation,
developing a better understanding of the phenomenon of sustainable innovation and
sustainable development, and
a generally more successful development of the organization.

Further, by integrating a resistant and favorable innovation behavior in the sense of accepting the
potential fruitful outcome of the interplay of Yin and Yang, a symbiosis between promoters and
opponents of innovation might be attained, the organization’s vision might become more
acceptable to all its members, and the overall development of the organization might better fit in
its environment. In the philosophy of a meaningful balance between an adventurous attitude
towards innovation and the resistance to innovation as a kind of warning function the question is
not only how to overcome the resistance, but more how the warning perspective can be fruitfully
integrated within the overall innovation strategy of the organization.
In the following, analogical reasoning as another influential aspect within the generation of
innovation is discussed. In the same philosophy, this is not only about looking just at one side of
the coin, but instead about understanding potential dangers and shortcomings in order to avoid
getting lost within an uncertain development.

Analogical reasoning within creative processes
In general terms, an analogy is a structural and/or functional similarity of two or more systems
which have basically different origins. In cognitive science, analogy is a means of understanding
novel situations and problems in terms of familiar ones (Gentner et al., 2002). Mumford and
Porter (1999, 71-72) consider analogies as a mapping of similarities between two or more
phenomena with prior problem-solving experience as the base for understanding a new problem.
That means a base problem is used to draw inferences about a target problem. Thus, analogical
reasoning can contribute to creative efforts by the combination and reorganization of extant
knowledge structures. Therefore, by structure mapping overt similarities between the base and
target problem can be discovered (Genter and Markham, 1997). In a first step the problem-solver
tries to identify similar elements or similar features. In a next step these linked elements are the
basis for identifying subsets of connections between the base and target problem, and
consequently these subsets are the basis for constructing an integrated explanatory structure for
drawing inferences and developing solutions (Mumford and Porter 1999, 73).
The principle of analogy can be found in various disciplines such as biology, physics,
mathematics, rhetoric, law, and philosophy. Further, for the application of analogies within
creative processes a distinction of analogical reasoning according the degree of activity can be
helpful: An example of passive analogies would be facial recognition since the objective of
analogical thinking is here to determine similarities in the system structures. By that the crucial
role of analogies within cognition becomes obvious. But analogy is not only bounded to the
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passive discovery of similarities for explanatory purposes, but also the active transmission of
functions and structures from one system to another in order to create something new. Focusing
on the active – constructive – application of analogies, a further distinction can be made by
dividing those analogies into direct and indirect analogical processes. As pointed out in figure 3,
explanatory analogies can nevertheless deliver additional insight within the process of building
constructive analogies.

Figure 3: Forms of analogies within creative processes
The research field of biomimetics is an example for the direct transmission of functions and
structures from a biological system to a technical application. An example of the indirect analogy
is the application of synectics as a problem-solving approach to a given problem in order to get
away from a fixed understanding of a system by the application of stepwise analogies in order to
find highly creative but not obvious solutions to a given problem. Indirect and direct analogies
are the basis of many creative problem-solving methodologies and methods such as biomimetics,
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serendipity (word-) associations, synectics (as already mentioned) and others. It should be mentioned

that in the application of some methods such as synectics, similarities between the base and the
target system are not necessarily obvious in first stage. Instead it is often necessary to work with
metaphors by lifting the original system understanding to a higher level of abstraction. Further,
the objective of analogical thinking can be more to stimulate divergent thinking, helping the
problem-solver to become freed from thinking paradigms that hamper the creation of new ideas
(this is also one objective within the various process steps of synectics).
Generally speaking, from an epistemological point of view, active forms of analogies differ from
deduction, induction, and abduction. The process of knowledge creation within the analogical
thinking shows very much flexible and volatile behavior, where neither the premises nor
potential solutions need to be generally approved (it should be mentioned that there are also
authors who consider analogy as being a special form of induction and others who consider it a
special form of deduction).
The sensitivity, subjectivity, and the individualistic meaning behind every kind of analogy could
not better be described than by the title of the first chapter of the book “tree of knowledge” by
Maturana and Varela that is “Knowing how we know” (Maturana and Varela, 1992, 17). If the
aphorism “all doing is knowing, and all knowing is doing” (Maturana and Varela, 1992, 26) is
applied to analogy it becomes obvious that knowledge gained from drawing inferences between
a base and target system is always connected to the problem-solver who is working with
analogies. Going one step further and applying the second aphorism “Everything said is said by
someone” (Maturana and Varela, 1992, 26) shows that in order to understand analogies they
always have to be seen in context with the problem-solver. Even though the process of analogical
thinking is described accurately, the outcome and its meaning will always generate a new world
of knowledge in accordance with the applying persons and the structure of those persons.
In order to avoid getting lost within the process of analogical thinking and also with the objective
in mind that the generated knowledge should provide for fruitful solutions, what are the
prerequisites to be considered?

Prerequisites for analogy-based reasoning
In order to generate creative solutions for successful sustainable innovations the choice of the
underlying base problem, base system for drawing inferences about a target problem or target
system and the careful process of combination and reorganization of extant knowledge structures
are crucial. The base systems have to be carefully selected for relevance to the problem and these
cases have further to be applied flexibly as a tool for discovering relationships “rather than as a
tool that simply ensures the repetition of past experience” (Mumford and Porter, 1999, 76).
To put things together, based on systems thinking it seems that there need to be several
prerequisites fulfilled or at least the given conditions have to be clarified for active analogybased thinking within creative processes in other to improve prevailing knowledge structures:
z

z

Is a holistic system understanding given (with regard to the “dialectical systems thinking
theory” and “informal systems thinking“ (Mulej, 1995; Mulej et al., 2003)? If base and
target systems are not understood holistically, analogies will be based on an isolated or
one-sided system perspective that might lead to insufficient solutions.
Is the objective of the application of analogical thinking clarified? Possible alternatives
are:
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Drawing direct inferences from a base system to a target system.
Stimulating creative thoughts by freeing from prevailing paradigms.
z Do the systems’ sets of objectives (of the individual and of the whole) show similar or
compatible attributes?
z Is the underlying language or patterns of communication of the single systems
comparable?
z Do the investigated systems show a similar degree of suggestibility?
z Are the systems characterized by a fitting degree of abstraction? In order to make
similarities between the base and the target system visible, it could be necessary to find a
fitting degree of abstraction. E.g. in some cases this might lead to a metaphorical
comparison in order to make inferences possible.
z Do the systems show similar processes of development with regard to the pace of
development?
z Do the systems show comparable learning capabilities?
{ What is the defined role of the problem-solver or user?
{ Is the learning role active or passive?
Whereas copying a system’s mechanisms may seldom lead to success, the process has to lead
from firstly trying to understand the various system peculiarities and secondly critically
searching for the systems mechanisms that can be modeled with respect to a set of carefully
identified objectives.
{
{

Cases of analogy-based learning for technical and socio-economic developments
based on natural systems
Analogy-based thinking must be considered as a kind of meta-tool that can be applied to various
system levels, as problem-related application such as within a creativity supporting technique or
even the underlying thinking paradigm of a scientific field such as biomimetics (in German
“Bionik”) or as a scientific-philosophical basis such as within ecology, economics, and ethics
(e.g. “Bumblebee Economics” by Bernd Heinrich (1979) or “Gaia Connections – an Introduction
to Ecology, Ecoethics, and Economics” by Alan S. Miller (1990), or “GAIA – the Practical
Science of Planetary Medicine” by James Lovelock (1991)).
Biomimetics, also called bionical creativity engineering, or in German “Bionik”, is an example
of a scientific endeavor for drawing inferences based on a natural system to an engineering
problem or a technological system. This kind of combined research has been responsible for
incredible developments in engineering and architecture (Nachtigall and Blüchel, 2000).
Nevertheless, this kind of “learning from nature”, where nature serves as a model for
technological development, differs in many aspects in comparison to learning processes within
socio-cultural and socio-economic systems. Biomimetics is mostly based on one-sided linear
learning, not mutual learning between the biological and the technical system. E.g. technical
systems learn from nature, but the same is only true the other way round in a very limited sense.
Furthermore, nature is mostly considered as a kind of blue-print, especially in the dominating
fields of biomimetics such as architectural biomimetics or construction biomimetics. In those
cases the underlying biological mechanisms, functions, structures, and forms might be
characterized by the interplay of a vast number of elements, typically in most cases the structure
of the observed system does not change over time.
Consequently, whereas the learning for technical structures and architectural entities can
obviously provide for meaningful contributions, the social forms of biomimetics such as those
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based on evolutionary developments in nature are far more critical. Although there is a lot to
learn from nature, the engineering world has to be aware of how different the various systems
perceive themselves and their environment: Take the example of a dolphin or a bat, first of all
one has to be aware that the dolphin’s world perceived by a human observer is very much
different from the dolphin’s own perception (see also the examples by Nachtigall and Blüchel,
2000, 12). That implies that additional to the individual perceptions of a certain system by
members of the same species, in the case of analogy-based perceptions the different senses,
available sense organs, and the different levels of performance with regard to specific sense
organs also have to be taken into account.
In order to demonstrate the difficulties of such analogies, the phenomenon of natural selection is
taken as an example for analogy-based learning.

Can organizational development learn from biology and Darwin’s concept of natural
selection?
There are several analogies that can provide meaningful support for developing strategies and
behavior for coping with change. A fruitful example might be to learn from natural biological
systems with regard to dynamic equilibrium in the sense of thermodynamics: By considering the
interplay between a system and its environment, what associations are possible between an
organization acting in correlation with its environment (customers, competitors, suppliers,
special interest groups, government, and further stakeholders as well as technological
developments and others) and a biological system in interaction with its natural environment?
Since the equilibrium states of many determining inner factors of the biological system differ
explicitly from the equilibrium states of the environment, what associations can be drawn
between the biological and the organizational systems (a widely cited example is the case of the
constant body temperature of most mammals in relation to changing temperature in the
environment)?
Another example: One of today’s dominating tasks for organizations is to develop a behavior
that is appropriate for coping with the increasing changes in the organizations’ environment. By
doing so learning from different systems is a popular choice. At this point I will discuss whether
Darwin’s natural evolution and especially the concept of selection is suited to be applied to the
development of social systems such as organizations. By taking into account the previously
discussed prerequisites for analogy-based thinking some fruitful but also some critical issues for
applying analogy-based thinking in this specific case become obvious:
Both the system of evolution and also the development of an organization are composed of a
large number of interacting components. Further, in both cases small interferences might have a
tremendous effect on the overall system based on non-linear interactions within each system. By
considering that randomness is very much determining those systems it helps the observer to
better understand that such systems cannot be predicted but at most patterns of behavior might
become visible. That implies also that analogy-based learning refers in this specific case more to
a higher level of abstraction. According to Gould the only permitted analogy between
evolutionary theory and human cultural systems such as organizations is that variability is
positive for the system’s development and as a consequence flexibility, different strategies,
regionalism, ability to change, variation, and the ability to consider many different alternatives
are also principally positive for the development of systems, or the other way round: systems that
show very rigid pattern of behavior in one direction don’t last very long (2002, 23,28). By
having a closer look at the concept of natural selection analogy-based learning seems to show
some fundamental inconsistencies with regard to
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learning capabilities,
the degree of suggestibility, and to
z the pace of development
of the system of natural selection in comparison to the development of an organizational
system.
z
z

Because of those reasons, the biologist Stephan Jay Gould states that “the attempt to apply
natural selection theory – the adaptation of a species to changing local environments – to the
business world is wrong in principle”, since the mechanisms of human cultural systems are quite
different from those in natural systems (2002, 20). Whereas in human cultural systems acquired
knowledge and characteristics can be forwarded to the next generation by learning, this
mechanism is not, or just in a very limited form, available in nature. Furthermore, Gould
considers the differences in separation and suggestibility irreconcilable for applied analogy
(Gould 2002, 18,22): Separation within biological system is forever: nevertheless the system can
interact ecologically with other systems but it cannot join with them and create a new system.
Human cultural systems, on the other hand, show this attribute as well: managers might leave a
company, acquire experiences in another company, and leave this company and join the former
company again to synergistically contribute to its knowledge base, what is also called crosspenetration. Besides, the cultural change based on the system’s learning capabilities correlates
strongly with the pace of development: whereas there has been no biological change in humans
for 40,000 or 50,000 years. Nearly everything humankind has built called culture and civilization
is based on “the same body and brain” (Gould 2002, 27-28).
Furthermore, in order to draw valid inferences between natural evolution and the organizational
system, the question whether the base system is sufficiently understood has to be discussed in
more detail (see also the discussed prerequisites for analogies in chapter 3.1 of this paper).
Especially from a systems thinking perspective the appropriateness of Darwin’s concept of
natural selection is in doubt (e.g., Wesson, 1991; Maturana and Varela, 1992; von Bertallanfy,
1968; Riedl,1975; Riedl, 1978). Taking a look at what Maturana and Varela (1992, 93-119), call
“natural drift”: Accordingly, evolution is a natural drift as a result of maintaining autopoiesis and
adaptation of a system, structural drifting with continual phylogenetic selection while a living
being and its environment stay in continuous structural coupling. However, it is not an external
force such as a selection by the environment that is responsible for the variety and
complementary systems behavior. Therefore, evolution is not about optimizing specific qualities
of any living organisms or the optimization of utilizing the environment.
If, according Maturana and Varela, it is not natural selection but natural drift that is the driving
force behind evolution, consequently the so-called and within the business world often cited
“survival of the fittest” or “survival of the strongest” or “survival of the best adapted” or
“optimization” is basically insufficient. Beyond this those assumptions based on such a base
system might also lead to inappropriate decisions with ruinous consequences for the
organization.
Although it is nowadays critically called into question by many biologists, the analogy between
natural selection and competition is still alive within the business world and is not questioned
there massively. The cause behind this lethargy is that the system affected by the original
analogy will show delayed reactions to changes of the underlying former analogy. In order to
change, the interfering updated analogy has to be a strong signal, which also needs to be
accepted by the relevant decision-makers of the system. Otherwise, the updated analogy will
provide for new possibilities of analogical learning but without any practical implication.
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A summarization of potential dangers by inappropriately applying analogies
Analogies can find application as powerful creative thinking strategies for the generation of
innovation. But applying analogies is not only about generating innovations with positive as well
as potentially negative effects on the different stakeholders, it is also about appropriate and
inappropriate practices in the innovation process itself.
To summarize, in order to avoid misinterpretations and misleading conclusions three prominent
potential dangers or mistakes that might occur within an inappropriate application of analogies
are:
Misleading assumptions
A first danger is that, by applying analogies, inherent misinterpretations and wrong assumptions
within the underlying system might be directly transferred to the applied system of analogy.
What if, for example, the focus lays on the potential linkage and associations between natural
selection within evolution and the competitiveness of an organization? By taking Darwin’s
“survival of the fittest” (Darwin, 1979) as the starting point for an applied association to the
organizational system, the inherent mistakes or wrong interpretations of Darwin’s theory are
taken over to the system of interest. If a system thinking point of view is going to be applied to
the selection concept it is more a survival of those living organisms that are sufficiently adapted
to its environment (Bertalanffy, 1969; Riedl, 1975; Riedl, 1978; Maturana and Varela, 1992).
This makes a big difference, so that it is no longer a question of attaining an optimum system’s
condition, but just a sufficient one. With regard to innovation this also explains way it is not
always “the best” technical solution that succeeds on the market (for example the former success
of the VHS video system over the 2000 system).
Superficial knowledge of system peculiarities
Inadequate knowledge about a system as the basis for further conclusions drawn for another
system is certainly a significant source of errors. In order to apply analogies in a scientifically
sound manner it is inappropriate to try to draw inferences based on a superficial knowledge of
the system: As an example, for the development of a competitive strategy of the organization of
biological systems might act as potential source, but only if a scientifically rigorous system
understanding is given (e.g., Schwaninger, 2005, 3); otherwise, as in the example of natural
selection, strategies such as “only the strongest survive” result from a fragmentary system
understanding.
Unilateral or isolated system consideration
Another danger within the application of analogies is a unilateral or isolated system perspective
by reducing complex systems to too simplified cause–and-effect relations. Here, feedback
relations and dynamic system developments over time cannot be taken into account and potential
causes for change again might not have appropriate strategies and behavior as a result. Selection
affects the whole living organism and consequently cannot be reduced to elements or subsystems
of the organism. Therefore, within the development of biological systems and social systems
such as organizations, the total utility and the total costs of the overall system are to be
considered when talking about selection and competitive advantages.
To sum up, a fruitful analogical learning between natural evolution and human cultural systems
can bring a better understanding of the general patterns of development of complex systems by
identifying common underlying principles at a higher level of abstraction. On the other hand, the
attempt to derive general valid laws (and consequently legitimate various kinds of behavioral
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strategies) seems to be critical and in many instances wrong, as shown above. Especially in cases
where analogies are drawn on the system of natural evolution, where even biologists advocate
various meanings and underlying mechanisms of natural evolution (e.g. Maturana and Varela,
1992; Wesson, 1991), the inappropriate knowledge of non-biologists can even lead to more
confusion and populist results lacking a sound knowledge basis.

Conclusion
In this paper I tried to point out that the meaning of innovation and its implications have to be
rethought if a systems thinking perspective is applied. The generation of innovation influences
the generating organization and other organizations as well as its environment. Furthermore, the
system’s innovation behavior as the prevailing climate for or against the implementation of
innovations has to be seen in a broader sense: It is not only about overcoming the hurdles of
innovation by finding the right promoters, but instead also the positive side of poles of resistance
towards innovation have to be seen in the right light. This means that resistance can help to avoid
failure and even to generate more successful innovation.
With regard to the process of generating innovation, the role of analogies was discussed
critically. It was shown that the application of analogies can be critical, especially when it is
about social phenomena within dynamically changing complex systems. Here, an example was
provided by biomimetics and with a specific example of analogy-based learning from Darwin’s
natural evolution for the development of organizations.
It has been the intention of this paper to point out that there is still a lack of systems thinking
within innovation and creativity research. The vast majority of research lacks a holistic
perspective. This seems to be critical with regard to the application of analogies, especially in
such far-reaching cases such as analogies between patterns of behavior in the business world and
the system of natural evolution. For the application of analogies it is crucial that this is done
based on a well developed systems perspective, on sound logical foundation, and serious
scientific rigor. For sound scientific research it is essential to do further research in fields such as
analogies. The questions asked within this paper should provide a starting point for further
research.
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Abstract
The creative performance capability within organizations depends on a comprehensive set of
influencing factors such as personality traits and also – and this is the main focus of this paper –
the design of the problem-solving process and the prevailing innovative climate. Furthermore,
the question must be asked how to support the creation of ideas at an individual, organizational,
and inter-organizational level in general. Here, the ability to generate ideas strongly depends on
the creative capabilities of the involved entities.
In order to organize this complex system of creatively generating ideas, the “Planetary Model” is
introduced. Different to most other models used for explaining creative processes, this model
takes into account the dynamic interaction of such systems. Therefore, the understanding of the
complex real-life process of creative problem-solving can better be understood. By combining
this model with the various single stages of a sequential innovation process that can easily be
translated into specific working steps, the project related performance can be improved by
simultaneously providing for positive organizational effects in the long run, probably also
leading to sustainable innovation.
Key Words: Creativity management, collaborative problem-solving, Planetary Model, change,
knowledge, sustainable innovation, wisdom, complex problems, systems thinking

Introduction
Creativity is a prerequisite for the generation of innovation and is even of increasing interest
when moving from incremental to radical innovation. In section two, creativity is considered in
the context of knowledge and sustainability. Further, the role of creativity for innovation is
briefly discussed and the question is asked: what kind of problems call for creativity or creative
problem-solving processes? Consequently, in section three the various organizational forms of
creativity are discussed. In order to understand the complexity of creative problem-solving, the
Planetary Model is introduced in section four in order to point out determining as well as
influencing factors of creative problem-solving processes. In a next step within section five the
application of the Planetary Model within the innovation process is presented. Section six shows
selected results of an empirical study on creative problem-solving within the Austrian and
German industrial design branch. Finally, conclusions in regard to the question as to how
prevailing shortcomings in the ability of many companies in utilizing their inherent creative
capabilities can be overcome will round off this paper.
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Creativity in the Context of Knowledge, Innovation, and Sustainability
It is characteristic of creative problem-solving that there is usually a broad set of options
available for generating appropriate solutions. Further, in most cases there is only very limited
understanding about the potential implications of a sustainability orientation with regard to the
creation and the management of knowledge and innovation.
Creativity and creative problem-solving are always focused on the generation of solutions and
ideas (for the differences between a solution and an idea see section four in this paper) and
consequently on the creation of knowledge. Hereby, it needs to be stressed that the creative
problem-solving process is by no means restricted to problems presented to the problem-solving
agents. Instead, it is a characteristic of highly creative organizations and individuals that they
continuously not only work on, but also search for new problems. Based on Popper’s words “All
life is problem solving” (Popper, 1999) this extension is fruitful certainly also for creative
problem-solving processes.
Knowledge seems to be a prerequisite for all kinds of sustainable competitive advantages
(Nonaka, Konno and Toyama, 2001; Drucker, 1993; Teece, Pisano and Shuen, 1997). As
Nonaka et al. (2001) already pointed out, knowledge itself is dynamic and therefore cannot
defined based on a traditional epistemological view that defines knowledge as “justified true
belief”. Despite this “absolute, static, and nonhuman view of knowledge” they address that
knowledge is context-specific, relational, humanistic, dynamically created in social interactions,
and is of either an explicit or implicit kind. Further, knowledge is distinctive from information.
While the second can be considered as a flow of messages, the first is “created by that very flow
of information and is anchored in the beliefs and commitment of its holder” and can be defined
as “a dynamic human process of justifying personal belief toward the truth”.
Change has become the determining factor of most facets of life. Further, creativity is the basis
of every successful innovation as the means to cope with change (Peters, 1993, 44; Amabile,
1997, 40; Utterback, 1994; Ulrich, 1994, 7–14; Ford and Gioia, 1996, 878). Moreover,
innovation can – under certain circumstances (described in the following paragraph) – also be
supportive of the sustainable development of social, natural, and technical systems. As already
stated at the beginning of this paper, it seems to be obvious that the more creativity is needed the
higher the degree of innovativeness is, or in different words, radical innovations require more
creativity than incremental ones (for further detailed distinctions between incremental and
radical innovation, see for example Christensen (2000) and Christensen and Overdorf (2001,
103–130).
Innovation that contributes to sustainable development will be considered in the following as
sustainable innovation. In more detail, sustainable innovation is innovation that is sustainable
from an ethical, a social, an ecological, and an economic point of view.[1] Whereas the
attainment of economically sustainable innovation seems obvious and can simultaneously be
considered as sustainable competitiveness, the other facets of sustainability seem to be much
more critical: Since within complex problem-solving people are of crucial interest, I only want to
discuss the implications of socially sustainable innovation briefly: Whereas socially sustainable
development in general is characterized by dynamic patterns, it is increasingly complex with
regard to the development of innovation. Innovation is not only standing for the development of
new and more appropriate solutions, but also may imply – to some degree – the destruction of
former solutions (Schumpeter, 1980). However, these former solutions stand in close relation to
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people, such as its users or creators. Accordingly, it seems necessary to build awareness for such
diverse effects on different stakeholder groups and not only make decisions based on a majority
principle, but on intense communication and interaction in order to attain consensus if possible.
For that purpose an extensive stakeholder analysis is the needed basis:
1. Who is concerned by the specific form of innovation (by considering internal and external
stakeholders as well)?
2. What are the value systems and expectations of the stakeholders?
3. What might the roles of the stakeholders be within the innovation process (passively
concerned or actively participating)?
4. How to deal with the specific roles future generations play?
It must be stated that creativity not only led to some of the beneficial developments of social,
natural, and technical systems, but also to some of the most disastrous. This fact calls for an
extended perspective of creative performances by taking into account social and ethical
considerations. Talking about innovation, these considerations should not be only applied shortly
before their implementation into the market, but already at the fundamentals of creativity, within
definitions and models of creativity by integrating a holistically sustainability perspective!
With respect to this important topic the extraordinary contribution of Sternberg (2003) as a major
scholar in the field of creativity and intelligence research should be mentioned in particular. He
points out that some of the world’s cruelest despots and greediest business tycoons can be
considered as successfully intelligent, but at the expense of many other people. Therefore,
besides intelligence and creativity it is wisdom that especially needs to be considered. Wisdom
can be understood as “the value-laden application of tacit knowledge not only for one’s own
benefit but also for the benefit of others, in order to attain a common good”. Further, Sternberg
states, “The wise person realizes that what matters is not just knowledge, or the intellectual skills
one applies to this knowledge, but how the knowledge is used”. For a detailed review of major
approaches to wisdom – from philosophical approaches and implicit-theoretical approaches to
explicit-theoretical approaches – see Baltes and Staudinger (2000) and Sternberg (2000; 2003).
As a complex problem the development of innovations and specifically sustainable innovations
can be characterized by the following system’s peculiarities. It is typical for those problems that
not only the target state of the problem-solving process is unknown or at least ambiguous, even
the system’s initial state cannot precisely be described (similar to the definition of ill-defined
problems by Scholz and Tietje (2002, 26-27). Further characteristics of complex problems are
the huge amount of interacting elements and subsystems in conjunction with high dynamics of
the system leading to changing patterns and structures as well as intensities over time (Gomez
and Probst, 1999, 22-24).
In contrast to complex problems, for simple problems the initial and the target state of the
investigated system are well known. Additionally, such systems consist of only a small amount
of elements with little interaction, but stable patterns over time (Gomez and Probst, 1999, 11–
33). Consequently, this kind of problem can be solved by applying reproductive thinking without
any specific or at most relatively simple methods.
Complicated problems are similar to simple problems characterized by defined initial and target
states, but consist of comparatively more elements and with more interaction. In contrast to
complex problems the patterns are still relatively stable over time. In order to solve those
problems, more sophisticated methods are needed, although different to complex problems the
problem is still of deterministic nature (Gomez and Probst, 1999, 11–33).
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The development of an innovation is always heavily influenced by a wide variety of impact
factors that are not controlled or even not known by the innovator. Especially the overall target
of an ethically, socially, ecologically, and economically sustainable development of any system
is quite vague, so that there is definitely no clear target state to aim at. We are confronted with a
highly complex situation with dynamic, non-linear phenomena. Therefore, understanding the
complex relations between humankind and nature is a prerequisite for overcoming cognitive
barriers (Scholz et al. 1998, 16).
Because of their specific characteristics complex problems usually cannot be solved by applying
standard solutions (which are nevertheless useful for simple and complicated problems). Instead,
complex problem ask for innovative solutions, which require creative problem-solving
capabilities from the problem-solving agents. In this work the “Planetary Model” is used as a
basis for dealing with the complexity of sustainable innovation by utilizing the given creative
capabilities.
First, in order to generate creative solutions for complex systems, a more holistic system’s view
is required instead of specializing on ever smaller system’s units. Authors such as Probst, Raub
and Romhardt (1999, 187) stress that complex problems cannot be solved by mono-causal
thinking within linear cause-effect relations, but instead require holistic systems thinking or a
socio-cybernetics point of view (von Bertalanffy, 1998; Wiener, 1948; Forrester, 1961; Ulrich,
1968; von Foerster and von Glasersfeld, (1999); Probst and Gomez, 1991; Gomez and Probst,
1999; Mulej, 1995). Additionally, besides rational and convergent thinking the dynamics of such
systems with permanently changing patterns require the development of new and creative
approaches for solving these complex problems with an extension to teamwork, organizational,
and inter-organizational problem-solving processes. Informal systems thinking and the
dialectical systems theory proposed by Mulej might therefore be very useful to avoid getting lost
or otherwise being too restrictive or too specific when working on complex problems (Mulej et
al. 2004; Mulej et al. 2003).

Organizational Levels of Creativity
In order to enhance the overall creative abilities within a system it seems necessary to enlarge the
view of the creative individual by also taking into account the various organizational levels of
creativity. Those can be divided into:
1. Individual creativity
2. Group creativity
3. Organizational creativity
4. Inter-organizational creativity
By focusing on an individual, the creative performance can be understood as a function of
attention, intrinsic motivation, time, and knowledge (see equation (1)) (Steiner, 2006).
CP(Ind.)= f(A, Mi, T, K)
CP(Ind.)..................... Creative Performance of the individual
A................................ Attention
MI.............................. Intrinsic Motivation
T................................ Time
K................................
Knowledge
The peculiarities of theses single factors of the individual creative performance are:
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Every single factor has to be provided.
No single factor can be substituted by others.
z The interplay between the single factors builds the basis for a potential creative
performance of the individual.
By going a step further, within a collaborative problem-solving process such as a group or an
organization, the overall creativity is much harder to determine, since it cannot be assumed that
this is just the sum of the single individual performances, but instead synergies might allow
creative solutions to emerge that are the result of associative thinking among different people
with different backgrounds, different experiences, different value systems, and different
expectations (Steiner, 2006; Risopoulos, Posch and Steiner, 2004).
z
z

Figure 1: Levels of Creativity
Having the focus on corporations, in addition to these structural considerations on creativity, it is
also necessary to distinguish between internal and external creative capabilities. Here, internal
creativity refers to the creative capabilities of the internal stakeholders of the organization –
individuals and also groups – such as employees and stockholders. On the other hand, external
creativity is standing for the creative capabilities of those individuals, groups, and organizations
that contribute to defined projects with their creative capabilities as non-members of the
considered organization.
As a consequence, it also must be asked how the interplay between internal and external
creativity can be best designed. In order to constructively and synergistically include external
creativity within the organization, the crucial roles of a common and “understandable” language,
complementary value systems and personality profiles, and clearly defined competences become
obvious. This is especially true because of the sensitivity of most creative problem-solving
processes.

The Planetary Model: A Framework for Dealing with Creativity
The Planetary Model can roughly be divided into three dimensions: In the middle of the
Planetary Model there is the sun, standing for the solutions and ideas generated within the
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problem-solving process. Whereas both solutions and ideas are outcomes of the creative
problem-solving process, solutions are directly connected to a certain problem and an idea has no
obvious relation to the problem one was working on. The sun is surrounded by the planets,
which stand for the various phases of the creative problem-solving process. The sun and all the
planets are embedded within cosmic clouds, standing for the needed thinking styles and
competences, as well as the innovative climate together (see figure 2).

Figure 2: Planetary Model: A Dynamic Creativity Management Model for Solving Complex
Problems (modified on the basis of Steiner, 2003; Steiner, 2006)
Since the whole system is strongly interconnected, the planets can neither be seen in isolation
from each other nor as isolated from the influence of the rest of the cosmos. They are
continuously interacting. These interdependences also lead to permanently changing pattern.
Circularity instead of linearity becomes the determining element.
By focusing on the single planets, it becomes obvious that each planet itself stands for another
more detailed micro-cosmos, in which single moons (as subsystems of the single planets) are
surrounding the planets in a dynamically interacting way. Moreover, the moons are influenced
by the other planets and the cosmic clouds as well (see figure 3).
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Figure 3: Planetary Model: the planets with their moons
The planet “Problem finding” is surrounded by the moons “Cognition of problems”, “Creation of
problems”, “Problem analysis”, and “Problem classification”. The planet “Stakeholder
management” is surrounded by the moons “Stakeholder identification”, “Stakeholder analysis”,
“Stakeholder classification”, and “Stakeholder action plan”. The planet “Objective finding” is
surrounded by the moons “Cognition of objectives”, “Creation of objectives”, “Adequacy of
objectives”, and “Objective classification”. The planet “Generation of alternatives” is surrounded
by the moons “Secondary analysis”, “Idea generation”, “Clustering of ideas”, and “Relevance of
ideas” (for a detailed explanation see Steiner (2006).
Although the sun includes specific procedures of instrumental evaluation and selection, in real
world scenarios this is only one facet of evaluation and selection. Whereas in the context of the
sun there is a concentration on potential solutions dependent on a generated set of alternatives,
formal as well as informal evaluation and selection procedures also occur at all other planets and
moons, whether talking about the interpretation of a problem, the construction of goals or the
choice of certain creativity techniques that have to be applied.
Furthermore, it seems necessary to broaden the paradigms of many traditional approaches of
innovation management, whereby problems are often considered as something given. Within
sustainability-oriented change processes a shared vision between the various stakeholders acts as
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a set of meta-objectives that is usually not something given, instead it very often has to be
constructed. Additionally, as expressed in the planet “Objective finding”, cognitive processes
play an important role. Hereby, the planet "Stakeholder management” is influencing strongly the
process of the creation of a shared vision among the problem-solving agents and other
stakeholders. Consequently, the linearity of cause and effect can no longer be assumed.
Therefore, the “Planetary Model” can support problem-solving agents who are working together
with other stakeholders on the complex task of developing sustainable innovation, including
students and teachers within certain systems like case studies (e.g. in a regional context)
(concerning case studies see also Steiner and Laws, 2006).
It is necessary to stress the importance of combining this model with other effective tools. The
“Planetary Model” is thought to support the innovators who are working in transdisciplinary
teams (Steiner and Posch, 2006; Thompson Klein, 2001) towards the development of a
sustainable innovation.

The Planetary Model as a Guide within the Innovation Process
As shown, the Planetary Model realistically determines how creative solutions and other ideas
are generated within the process of problem-solving. Nevertheless, the problem-solving agents
need further process orientation when working on complex problems. In the following I point out
how the Planetary Model provides for an understanding of creative processes by simultaneously
giving orientation by a sequential process order without being confronted with the risk of
oversimplification. In fact, the Planetary Model could be combined with every other sequential
process guide. Here, working steps are introduced that are especially adequate when working on
complex real-world problems.
The underlying working process is roughly divided into four main interconnected phases:[2]
1.
2.
3.
4.

System analysis and design
Conceptualization
Specification
Selection and implementation
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Figure 4: Creativity management within the innovation process
System-analysis and system-design is used to understand the underlying system, its main
elements and interdependencies, its structure and patterns of behavior, its environment and its
initial state, together with some rough ideas or a rough vision of the target state of the system.
Based on the understanding of this system within the conceptualization, different variants for
future developments of the systems or potential solutions for an improvement of the underlying
system are created by applying all kinds of rational and creative means. Within the specification
stage it is the goal to choose among potential alternatives, reduce them to the most promising
ones, and move forward to more detailed developments. At the last stage a final selection
between the remaining potential alternatives is the basis for further measures of implementation
of the final outcome of the whole innovation process.
Real-world innovation processes such as product development processes require an easily
understandable project structure in order to give the project team orientation. The danger of
reducing a complex system, such as the underlying creative problem-solving process needed for
the creation of an innovation, to an easily understandable, interconnected four-stage working
process that is also easy to communicate lies in the potential of dangerously oversimplifying a
complex problem and consequently being confronted with the negative outcome of having
neglected important system peculiarities.
In order to overcome that potential danger I suggest a two-dimensional procedure for the
working process. Firstly, the four stages of system-analysis and system-design,
conceptualization, specification, and selection and implementation are the basis of structuring
and guiding the working process in the sense of a project management philosophy. Secondly,
every stage has always to be seen in the context of its implications for the whole problemsolving process, expressed within the Planetary Model. That means each stage always has to be
considered with regard to the problem, the system of objectives, the implications for the various
stakeholders, and the influence on the generation of alternatives in interplay with the needed
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thinking styles and competences, and also in interplay with the innovative climate.
By going from one stage of the innovation process to the other and consequently moving along
the time-line, the system itself is achieving increasingly precise, higher concreteness about the
target state of the system. Potential solutions are attained, together with an improved level of
knowledge, not only concerning the potential solutions but also with regard to the gained process
capabilities and experiences.
The model described here has been applied in various projects within industrial design, mainly as
part of a joint endeavor of the School of Industrial Design at the University of Applied Sciences
in Graz together with various companies such as Audi and BMW. The model has also been used
in other real-world innovation projects done in cooperation with industry and industrial design
companies (Steiner, 2005; Steiner, Strebel, Jarz and Pfeiffer, 2003).

Conclusion
As it has been pointed out in this paper, the understanding of the complex real-life process of
creative problem-solving is to be considered as a basis for improving the overall creative
performance capabilities of an organization. Therefore, it was suggested to extend innovation
models by using creativity-related issues, such as the Planetary System for creative problemsolving.
It has to be pointed out that in order to better understand innovation processes, further
interdisciplinary research is needed with the focus on creative problem-solving processes. Here,
specific demand for action is given especially with regard to further scientific investigations on
the process of problem finding, the innovation climate, and collaborative problem-solving
processes. Concentrating purely on traits approaches or the application of methods supportive of
the generation of creative ideas is far too limited and only helps to understand isolated
subsystems of the overall system of organizational creativity.
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Sustainability affairs are not going to be discussed extensively in this paper. For that see WCED, 1987; UN,
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An example of a broadly applied three-stage innovation process is the one provided by Thom (1980).
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Abstract
The tendency of systems approaches to rely on and look for causal explanations creates problems for democratic practice. Causal analysis must
generalize and thus assign fixed identities, which inevitably encourages viewing society in terms of competing interest groups whose conflicting
goals move them inexorably toward conflict. A second problem with reliance on causality is the sheer complexity of causal analysis of complex
social systems, which gives the expert analyst enjoys a claim to superior knowledge and de facto authority over community members.
An alternative to causal analysis is to approach systems in ‘story-centered’ terms. Treating the story that the individual or collective ‘inhabits’ as the
relevant system for analysis counters the anti-democratic tendencies identified above. Since stories—understood as such—are fluid and shifting, it
becomes less natural to define individuals by their interests and identities; in turn, this encourages community participants to engage other
community members as cohabitants rather than adversaries. And since story-inhabitants are better equipped than the expert to investigate the
story within which they live and act, the authority of the expert is correspondingly reduced.
Of the many levels at which story-centric analysis can proceed, a focus on the systemic nature of the environing story is especially appropriate to the
needs of today’s complex and heterogeneous democracies. To engage the story at this level allows for honoring multiple stories in society without
focusing exclusive at the level of story content, thus creating a foundation for dialog and shared inquiry even among those who inhabit widely
varying story-worlds. The individual who learns to analyze the structures of her own story gains essential distance from her own forms of
knowledge and commitment, making appreciation of the other more likely. Finally, since this approach encourages analysis of prereflective
experience, it creates prospects for personal growth that can support higher levels of democratic functioning.
Keywords: causality, stories, identity

Introduction
In her illuminating history of systems thinking in the social sciences, Debora Hammond (2003, 270 ff.) expresses dismay and some perplexity at the
frequently heard charge that general systems theory amounts to an updated version of positivism, an attempt by technocrats to manipulate human
beings to meet the demands of a systemic whole, ignoring in the process their essential humanity. Such a view would certainly have surprised the
pioneers of systems theory, who saw themselves as bring human values and concerns back into the scientific enterprise. Thus Laszlo (1972a, 6), in
a relatively early statement, asserts the relevance of systems theory to the existential dimension of human life:
The demand for "seeing things whole" and seeing the world as an interconnected, interdependent field or continuum, is . . . a healthy
reaction to the loss of meaning entailed by overcompartmentalized research and piecemeal analysis, bringing in particularized "facts"but
failing in relevance to anything of human concern.
The "positivist critique" of systems thinking clearly fails to gain any traction for Hammond herself, who argues convincingly throughout her book
that such a view misses much of what is most interesting in systems thought. Still, it is worth reflecting on why such a charge continues to surface
(e.g., Lilienfeld, 1978; Lyotard, 1984), even among champions of a systems-theory approach (Berman, 1984).
One reason is certainly the language and basic approach of systems thinking, which reflect its origins in biology, computing, and more generally the
so-called "hard" sciences. This basic orientation make its writings difficult for the non-scientist to penetrate; more importantly for present
purposes, it feeds the suspicion that humans figure in systems theory as experimental subjects or items to be manipulated, rather than autonomous
actors. But a more fundamental dynamic is also at work. Systems theory necessarily analyzes systems from outside the system, while the hallmark
of being human is to inhabit a system, whether that system be psychological, cultural or political. In every moment of their waking lives, human
beings find themselves already engaged in being who they are, in living out the situation they find themselves in. And there is a sense that systems
theory, in attempting to explain human systems, misses this fundamental 'withinness'. This is the kernel of truth in the inchoate rage with which
Dostoevesky's "underground man" rejects science and rationality:
I, for instance, would not be in the least surprised if all of a sudden, a propos of nothing, in the midst of general prosperity a gentleman
with an ignoble, or rather with a reactionary and ironical, countenance were to arise and, putting his arms akimbo, say to us all: "I say,
gentleman, hadn't we better kick over the whole show and scatter rationalism to the winds" . . . And all that for the most foolish reason,
which, one would think, was hardly worth mentioning: that is, that man everywhere and at all times, whoever he may be, has preferred
to act as he chose and not in the least as his reason and advantage dictated . . . One's own free unfettered choice, one's own caprice,
however wild it may be, one's own fancy worked up at times to frenzy--is that very "most advantageous advantage" which we have
overlooked, which comes under no classification and against which all systems and theories are continually being shattered to atoms.
(1960/1864, 201)
This distinction between analysis-from-outside and experience-from-within resonates with an ongoing debate in the field of consciousness studies.
On one side are those who maintain that consciousness can be understood from a "third-person" perspective (e.g., Dennett, 1991), giving rise to a

science more or less like any other whose object of inquiry is the brain and nervous system. On the other side are those who say that consciousness
is ultimately an interior phenomenon, to be understood by taking the first-person "view from within" (Varela and Shear, 1999). Those who insist on
this first-person view often use as a rallying cry the observation made by Nagel (1974) that there is "something it is like" to be conscious. They
insist that an analysis that proceeds from outside—as will be true for any attempt to "explain" consciousness—will be unable to get at this essential
interiority of consciousness.
The implicit rejection of explanation by those who explore consciousness from within sets up a potential conflict with systems thinking. Systems
theory. like all of science, aims at causal explanations, even if systemic explanations range far beyond the simple notions of linear causality that have
dominated much of Western thought (Macy, 1991; Senge, 1990). Yet to explain is to step outside what is experienced, to look back on what has
already happened (Petranker, 2005). Hence the joke common in consciousness-studies circles that Dennett's magnum opus, Consciousness
Explained (1991), should really have been called Consciousness Explained Away. If we stay within experience, we inhabit a realm that resists being
analyzed in causal and rational terms.
Explanation can be viewed as a form of narrative, and it might seems that a narrative approach gives us a way to bring explanation and human
experience together after all. Inasmuch as narrative necessarily engages a level of meaning that third-person science leaves out, it has been claimed
that narrative knowing offers an alternative to scientific ways of knowing (Polkinghorne, 1988; Czarniawska, 1997, ch. 1 ). Yet in terms of the
inward-outward distinction, the difference between narrative and logical explanation is not that great. The narratives that make sense of experience,
whether they take the form of compelling stories or dry, mechanistic analysis, are always backward looking (Weick, 1995), and thus remain cut off
from the immediacy of conscious human experience (Petranker, 2005). Even narratives that make no attempt to explain share with causal analysis a
view from outside what is narrated. When we analyze systems as narratives (consider, for example, the work of Bateson [1972a] on the double
bind) the objection that systems theory does not connect with the truth of being human still holds.
To move beyond this impasse, we need to take a closer look at what actually distinguishes systems thinking from more conventional theoretical
approaches to human experience. The qualities of complexity and mutual causality (Macy, 1989; Capra, 1996) that characterize systems theory
suggest that narratives (cf. the cognate word "narrow"), with their linear temporal sequencing of one event following the next, are inadequate to the
systems that comprise human beings and their worlds. Systems thinking points to a more inclusive approach, one that I will refer to not as
"narrative" but as "story." In what follows, I will contrast the "lived" story that human beings embody to the "told story" of the narrative and
explore the implications of this distinction for the study of human systems, with special reference to democratic theory and practice.
The interplay between (lived) story and system seems to me to have great potential in allowing human beings to come to terms with their own
experience in ways that stay true to that experience. To explore this interplay may give access to a new kind of knowledge, one of great potential in
this age of fractured societies and increasing gridlock in the democratic process.

Story and System
Gregory Bateson (1972b, 407) characterizes the subject matter of cybernetics (which I will take for present purposes to be equivalent to systems
theory) as "the propositional or informational aspect of the events and objects in the natural world." If we stopped with this definition, we would be
squarely in the realm of the narrative, for as statements that assert something to be true, propositions are the building blocks of narrative. Yet
Bateson (1972b, 408) almost immediately goes on to qualify his initial definition in an important way, arguing that the content of a given
proposition will always depend on the context of the proposition, and that this context in turn will depend on a larger context, and so on. As he
writes elsewhere (1972a, 315), "In the natural history of the human being, ontology and epistemology cannot be separated."
Once we bring in context, we have left the realm of narrative and entered a more complex world in which events have meaning only in relation to a
larger whole. I call this larger whole the story, or lived story, as opposed to the told story of the narrative. Just as there is more to a novel than its
plot, so there is more to a lived story than the sequence of events that give it its sequential form. While we tell a narrative, we inhabit a story. No
narrative telling can capture the inhabited story, since to tell what has happened (and telling, as already noted, always looks backwards in time) is to
abstract from the lived story what makes it alive: elements such as emotion, mood, associations, sense of presence, self-image, and so on (Petranker,
1
2003).
The relation of story to narrative parallels in interesting ways the relation between mutual causality (systems theory) and the mechanistic causality
of linear forms of thinking. For example, here is a simplified version of four properties that Macy (1989, 76-77) lists as inherent in every natural
system, viewed as a system:
the system is a nonsummative whole that cannot be reduced to its parts
the system is homeostatic, stabilizing itself through negative feedback
the system is self-organizing, encoding new patterns that allow it to continue functioning
the system is part of a hierarchy, containing subsystems and itself a subsystem of a larger system
Now consider the following description (Tulku, 1987, 171-73) of what I am calling the lived story (in this case, what Tulku calls the "founding
story" of the self). The same four properties appear:
Stories make meaningful the self's doings, thoughts, and imaginings, giving coherence to the flow of events . . . The rules of logic and
social intercourse, the vivid imagery of the human mind, the interlocking domains of perception, feelings, naming, explanations, and
interpretations all take their meaning and significance from the manifold structures of the web of stories.
A single story may be fully formed, subtle, and intricate, or fragmentary and suggestive. In either case, it allows for the possibility of
subsidiary stories, bars the telling of conflicting stories, and establishes a framework for later experience, defining the understanding
within which [conventional knowledge operates]. As stories interweave and grow more elaborate, parts slip out of view, too complex
in form and content to be grasped as a whole.

. . . The self learns to turn to its own stories for gratification and to make sense of events. Tracing out the patterns of interlocking stories
permits the creation of new, more comprehensive, or more satisfying stories, including stories about stories, or even stories (such as
this one) about how the story-telling mechanism operates. Common to all these stories is the narrator itself . . . The central narrative
structures—"I am; I feel; I experience; I want; I act”—are the self-authenticating truth of every story.
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In other words, the lived story can itself be understood as a system, a whole that is constantly remaking itself (encoding new patterns) through
adjustments that take the form of subsidiary stories, all for the purpose of preserving homeostasis (the ongoing existence and ownership status of the
self).
To see the self-story as a system, however, does not yet address the "withinness" of human experience. If the self is the "founding story" we inhabit
(Tulku, 1987), we should be able to see it as just that: a story about the way things are rather than the truth of our experience. Yet that is precisely
what we cannot do. Instead, we always find ourselves within the story, and so accept it as the truth. Under ordinary conditions, the inhabited story is
sealed off from systemic analysis. This is what it means to say we inhabit the story.
Whenever we make the withinness of human experience our focus, we will find that systems analysis tends to miss the point. Consider Gregory
Bateson's (1972a, 317-18) well-known example of a man chopping down a tree. Viewed in systemic terms, writes Bateson, the system (or Mind) at
work here is the one consisting of tree-eyes-brain-muscles-axe-stroke-tree. He continues:
But this is not how the average Occidental sees the event sequence of tree felling. He says, " I cut down the tree" and he even believes
that there is a delimited agent, the "self," which performed a delimited "purposive" action upon a delimited object.
Bateson's mock consternation here (compare Dennett, 1992) is disingenuous. Bateson's systemic analysis offers a narrative—tells a story—that may
be superior to a conventional linear causal account. But this account leaves unaffected the story we inhabit, a story in which it is incontestably the
self that acts, decides, tells, objects, and so forth. It suggests a different way of telling the story, a different view, but it lacks the purchase on our
experience to become a different way of living the story. Like the Underground Man, human beings acting within the lived story are beyond the
reach of rational explanations. Experientially speaking, no one is a system to herself.3
The difficulty is that the method of science depends precisely on stepping outside the story, on emerging out of the darkness of prereflective
experience into the light of reflection. There are certainly scientists who defend the need to engage the withinness of prereflective experience
(Freeman, 2000, Dreyfus, 1993) and explore tacit knowledge (Polanyi, 1962), but they generally concede that such familiarity is purchased at the
cost of scientific knowledge and analytic rigor. Bateson's woodsman, involved in cutting down a tree with an axe, is not thinking to himself, "I am
part of a system that involves the tree, the axe, impulses from the brain, the muscles of the arms, and so on." But he is also not thinking, "I am the
one cutting down the tree." Within the story he inhabits, he does not think at all; it is enough for him to be within it. As Searle (1992, 98) writes:
"Our idea of an objectively observable reality presupposes a notion of observation that is itself ineliminably subjective, and that cannot be made the
object of observation." (emphasis added)
This, then, is the challenge. Systems thinking recognizes the complexity of the lived story, but necessarily steps outside the story and thus loses
touch with the essential withinness that makes human stories what they are. Yet from within the story, systems thinking is not possible, for as
Bateson (1972a, 314), the elements that constitute the story are large inaccessible to consciousness. In fact, some writers sympathetic to systems
theory have been prepared to accept that living within a system is tantamount to abandoning consciousness (Hampden-Turner, 1982, 192; Berman,
1984, 303). We are on the horns of a dilemma. What are the prospects for a resolution through synthesis?

The Lived Story: The System from Within
Consider breathing as a system. The air enters the body and passes through the bronchial tubes, the lungs and rib cage expand, the diaphragm drops
down, and so on. The usual principles of feedback, homeostasis, etc. apply. Breathing, however, is a special kind of system, because it is one we can
be aware of from within. As the lungs expand, there is the experience of the lungs expanding. As the diaphragm drops down, there is the experience
of that movement. We may not tune in to these experiences—in fact, we usually do not—but the potential is there. In this particular instance, at least,
the system has its own within.
But that is only the beginning of the story. Once I connect with the withinness of breathing, the whole realm of the within becomes available to me in
a new way. For instance, as I am breathing, I may from time to have a thought. There is a withinness to the thinking that has the thought, one that
parallels the withinness of breathing. Just as the breath breathes, so the thought thinks, and while thoughts have the special characteristic of
being about something, the withinness of thinking (including the structure of aboutness) has nothing to do with the content of what is thought. In
the same way, there is a withinness to seeing, to hearing, to swallowing, a a withinness to the mood that permeates my experience, the emotion or
longing that frames my perception, and the intention that directs my action. Starting with breathing (one of countless possible entry points), I have
gained access to the withinness of the lived story.
Of course, the way things are for any particular person, the unexamined content of the lived story, may vary dramatically. For a person of faith, the
withinness of the lived story might include the immediate presence of a divine being or force, accompanied by a flow of blessings. For a salesman,
the withinness of attending a party might include a heightened sensitivity to clues that a potential customer is in the vicinity. Nor will any one such
description be complete: In each case, multiple layers of meaning will be available. Like stars and planets sweeping through the ether, we swim
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within a sea of significance, inhabiting a world that ordinarily "makes sense" at each and every level we care about.

My view is this possibility for experiencing the lived story from within represents the synthesis I asked after at the end of the last section. Tulku
(1987, 300-301) explores this idea in some depth:

Thinking 'about' thinking steps outside the conventional structure of 'knower' and 'known', for it occurs within thinking. In the same
way, knowledge is known in the act of knowing. The interplay of language, ideas, observation, and integration, of mental and sensory
activity, of positioning and identification, is available for knowledge directly . . . Retracing through its own momentum the dynamic that
experience embodies, analysis allows active knowing to emerge. Working together, inquiry and analysis need no longer rely
exclusively on thoughts and concepts as tools, but instead can find knowledge directly within each moment—not isolated in the knower
or hidden within the known, but freely available in a way that links the mind and the surrounding without necessarily locating either
'mind or 'world’.
As understood by conventional knowledge, 'knowing' and 'not-knowing' alike manifest in patterns of feedback between 'subject' and
'object.' . . . When inquiry has made knowledge active and available, feedback has a more creative aspect. 'Subject’ and ‘object' can be
seen as correlative, interdependent facets of knowledge. In this way of seeing, knowing arises between subject and object . . .
It is this "knowing between subject and object" that I have in mind when I speak of a knowledge accessible within the lived story.
Let us return for a moment to Bateson's woodsman, chopping down a tree. It would be a rare individual indeed who experienced this activity in the
way Bateson describes. But it is easy enough to imagine that same woodsman inhabiting a story in which the tree will serve as the central beam in
the roof of a vacation cabin that he has planned to build for his family for years. Now we are in that rich domain of meanings that constitute the
withinness of the story, alive with emotions, impressions, recollections, and so on. All that remains is for the woodsman to be aware, as he is
cutting down the tree, of these levels of of meaning, and of how they inform his 'world system'. At that point, the lived story has become accessible
to inquiry from within the story. One is both inside and outside the story.
This "inside/outside" status is related to the systems analysis, which also turns away from the content of a story to analyze its working. To know
withiing the story in this way, allows for what Bateson (1972c) calls "Learning III," within which, as Heron and Reason (1997) put it, "the mind
can choose its premises of understanding and action, can detach itself from all frameworks to peer into and reflect on their presuppositions." With
this, we can see how systems thinking relates to the knowing within the story that I have been trying to identify. "In a Batesonian framework,"
writes Berman (1984, 275), "we can actually focus on the circuit, not just be immersed in it." That is precisely the point of a knowing that knows
from within the act of knowing, from within the lived story.

Transforming the Story from Within: Implications for Democratic Theory
Systems of government, and also nation-states, are artificial constructs. They are tools or machines, ad hoc "things" created by human beings to
accomplish specific ends. As artificial constructs, they lack the defining characteristic of being human, for they have no within. In this respect they
differ dramatically from cultures, which are defined precisely by the fact that they instill in their members—and in effect 'embody'—the essential
elements of a lived story that make that culture what it is.5 Systems analysis may be effective for government, the mechanisms of which can be
analyzed. But insofar as it seeks to explain the systemic structure of a lived story, systems analysis will not be relevant to the inhabitants of that
story, for whom the story is simply not permeable to such external analysis.
For modern, large-scale democracies, this impermeability of the cultural story to analysis is deeply problematic, for government must attempt to
maintain order and safeguard the welfare of citizens who belong to a multiplicity of cultures, no longer united by a unifying lived story. When group
identities conflict, when members of a single nation no longer find common ground, the result is conflict that can easily erupt into violence. We have
seen the consequences countless times in recent decades.
The situation is actually more complicated than this view suggests. We live in an era when lived stories have been brought into the open, have been
made visible asstories. In the past, each culture had its own "way things are," its own founding story, which remained invisible because it was allinclusive. Today, there is no one way that that things are, for today we have access to every culture, and as a result we find it increasingly difficult to
maintain the truth of one particular story, one "totalizing narrative" (Lyotard, 1984). Those who insist on their truth nonetheless—fundamentalists—
are likely to respond to this threatening cultural surround by growing ever more rigid, ever more ready to strike out at those who disagree with them.
The rest of us are left holding on to stories we can no longer justify, but which for that very reason may go underground, more difficult to recognize
and acknowledge than ever.
The prevalent loss of faith in the lived story—the inability to justify it in terms of the logic of the appropriate narrative—is precisely what can make
systems thinking applied to human systems especially attractive. For if the lived story comes to be reinterpreted as a told story, then it too is an
artifice, subject to causal explanation and perhaps even rational reformation. If only, we may imagine, we could develop "systemic wisdom" (G.
Bateson, as quoted in Berman, 1984, 258), we could find a way to live with one another and with our environing world. But here we come up
against the same problem we have encountered before. Whatever narrative we may adopt, the lived story—even a lived story we can no longer
justify in narrative terms, can no longer tell with conviction—remains impermeable to systems analysis, and thus impermeable to change. Shifting
and fluid as it responds to the evolving situation of the moment, the lived story at a more basic level it is rigid and unyielding, strongly committed to
the fundamental positions and identities around which the web of stories has been woven. In terms of the lived story in an era of contested
narratives, there is no such thing as systemic wisdom, only the competing systemic wisdoms of each lived story.
The natural response to this dilemma is to look for ways to create or identify a new lived story or modify the old ones. But how is this to be done, if
not through rational analysis? It is a question similar to the question Berman (1984, 290-297) raises about Bateson's (1972) paradigm-breaking
Learning III: how can we arrive there, absent a complete conversion to a new story that could as easily lead to fundamentalism as to freedom.
One solution to this problem is to create a new cultural homogeneity: to communicate insistently a narrative that can gradually become a lived story.
Advertising, the successor to classical rhetoric, is already busy working at this level, and the popular media does something similar: consider the
unifying effects for the relevant community, at least at a superficial level, of a successful sports team, or the impact of megahit televisions shows
such as American Idol. Another example, less successful, is the attempt to impose "political correctness." But in a world where so much information

competes for our attention, this approach either drifts inevitably toward the lowest common denominator, to what will appeal to the most people at
the simplest level, or is ridiculed as a clumsy attempt at thought-control.6
Another solution is to create a new lived story, one that large segments of the population can accept. In recent times, the most sustained attempt to do
this is the ecology movement, insofar as it seeks to redefine being human as standing in a stewardship relation to the earth. There is no doubt that
this approach has had some success, perhaps because it appeals to the lived dimensions of human being (the simple power of encounters with
nature). Whether it can hold its own when it comes into conflict with other lived stories that focus more on self as consumer, etc. remains to be
seen.
Here I want to consider a third approach, consistent with the focus on "knowing within the story" that I developed above. If we can understand the
story from within the story, if we can analyze the story systemically without stepping outside the story, the prospect opens that we can give up our
commitment to the content of the story. This can happen without changing our story (though the very act of knowing, arising within the story, will
work some sort of change) or adopting a new one. In effect, we are trading on the fluidity of story-structures to undermine their concurrent rigidity.
And we are using our own capacity to know systemically to do so.7
When we are no longer committed to the content of the story, we are ready to ready to let that story merge with the stories of others. We have created
a basis for interaction among cultures and for individual representatives of those cultures. Such interaction happens not by learning to accept the
prima facie validity of the stories told by the other, but by letting go of the claims made by our own stories. It is an openness that emerges from
within.
A good metaphor for such an openness, based on the notion that each lived story is its own world, is the image of a fusion of horizons (Gadamer,
1986). I have discussed elsewhere (Petranker 2005) how such a fusion can come about. For our purposes the key point is that a fusion of horizons
does not depend on abandoning or even modifying our particular lived story, but rather on letting go of its claim to be decisivean authoritative. The
shift is ontological, for it has to do with the status of the way things are. It comes about by activating a knowing from within. In some cases this
may happen through challenging specific aspects of the story. More fundamentally, however, it happens simply through learning to appreciate the
story as story.
A person ready to see her own most fundamental stories in operation, to know them from within, is ready to be a citizen of a multicultural and
postmodern society, one in which no story commands complete loyalty from all, but core stories continue to operate at deep, unacknowledged levels.
If that is the sort of citizen we want and need, there are clear and immediate implications for education in a democracy. It is not enough to accept
diversity. Instead, we must educate citizens to tune in to the stories they live, both personally and culturally. This will involve a three-step process.
First, they should gain skill in the kind of analysis that makes those stories available to inquiry. Second, they should learn to experience stories from
within, in all their depth and multiple layering. Finally, they should move beyond their truth claims, ready to accept that others live stories that are
different. It is this third step, of course, that is vital. My claim, which remains to be investigated, is that it will come about naturally as members of
society learn to know from within the story. For it is only narratives that insist on their truth. The lived story, experienced as story, makes no claims
at all. It only sets up a world. And worlds imbued with the kind of inner knowing I have been exploring here are inherently available to fuse with
the worlds—the stories—of others.

Conclusion
Ervin Laszlo (1972b, 10-15) has suggested that systems thinking, in breaking with mechanistic reductionist science, did not reject it; rather, it
simply moved on, motivated by the fact that there were new areas of knowledge to be investigated for which the old approaches could not
effectively be applied.
What I am suggesting is that when it comes to human systems, a similar move may be necessary. Systems thinking has not developed a good way to
get at the withinness of human experience. But in focusing on the lived story, we are inviting into the within something very like a systems
approach. Knowledge 'within' the lived story depends precisely on approaches that mirror and to some extent enact the insights of systems thinking.
To me, this suggests that systems thinking can be extended into the realm of experience . . . in a way that stays true to what goes on in experience.
Expanded in this way, systems thinking can be a vital tool in extending inquiry into a new area of knowledge, one that democratic theory in our time
badly needs.
How a "story-systems thinking" could be used to help create the democracies our times demand depends in part on how we understand the
functioning of society. If the role of society is to instill virtue, an education that undermines commitment to the (unexperienced) lived story can be a
vital tool, first because it naturally promotes equality, freedom, and tolerance, and second because it invites a personal inquiry into moral issues and
concerns that is unwilling to settle for presupposed answers to the questions that most concern us.
It is possible that society can do even more. Suppose the aim of our great democracies were to make of its citizens better people (Norton, 1991).
Here too knowledge from within has something important to offer. When as individuals we understand more clearly how we craft our identity
through the stories we live, we gain the freedom to craft different stories, and ultimately to discover how stories are the very fabric of our existence.
We bring to light what prereflectively remains in the dark, and we do so without relying on the narrative turn of consciousness to "control" the
inhabited story of our lives.
Neither instilling morality nor encouraging greater self-knowledge are usually considered value aims for democratic systems tody. No doubt this is
due in part to the perceived difficulty of instilling or enforcing morality when lived stories are in conflict, to the risk of authoritarianism. But
knowing from within may offer another way to foster these aims, a way to promote values in a world where values are inevitably contested. If a
story-systems "knowing from within" could encourage keeping such possibilities open for everyone, it would be making a substantial contribution
to our circumstances and our time.

Notes
1. Bateson in his early anthropological work made a similar distinction, drawn from the writings of the anthropologist Ruth Benedict. As described
in Berman (1984, 200-201) he distinguished between the ethos of a culture—its general emotive tone—and its eidos, or underlying cognitive
system. For evidence that non-Western cultures place much more emphasis on the ethos than the the eidos—the story rather than the narrative—see
Keeney (2005).
2. Tulku does not explicity separate the told story (narrative) from the lived story, as I do here. His contribution, fundamental to my own thinking, is
to clearly identify the lived story and its role is shaping and limiting experience.
3. My favorite example for clarifying this point involves the claim that the earth circles the sun, rather than the other way round. Scientifically
speaking we know this to be true, but in terms of the lived story, we know that the sun rises each day in the east and continues across the sky until it
sets in the west. It would be possible with some effort to change this partucular lived story, and I have read of scientists who say they have done so,
but the point remains: to know at the narrative level that the facts are one way does not mean knowing the same thing at the level of the lived story.
4. The multiple layers of the lived story may suggest avenues of inquiry for systems analysis, and vice-versa. For instance, my emotional state will
affect the specifics of the way I breathe, such as the movement of the diaphragm and the openness of the throat. Recognizing this from within helps
define the system to be analyzed; specifying it from without suggest new layers of withinness to investigate.
5. Of course, members of a government bureaucracy may develop their own shared culture. That is, government may become an environment with
which cultures specific to that environment evolve their own lived stories. This happens as well within corporations, and indeed in any group.
6. For an illuminating analysis of the media (i.e., the poets) of Hellenic Greece that understands them to be performing just this role, see Havelock
(1967). Havelock's account helps clarify why Plato in The Republic was so firm about rejecting poets from his ideal state; more generally, it sheds
light on the process through which the told story (narrative) can shape and reinforce the lived story. When the told story transforms the lived story in
such a way that the transformation is integral to the telling (or performing), we are inclined to call that telling art. Compare Berman (1984, ch. 9).
7. This emphasis on fluidity stands in sharp contrast to Bateson's (1972a) reflections on the effectiveness of Alcoholics Anonymous in bringing
about Learning III. The alcoholic is living a story that has become increasingly rigid in the face of information inconsistent with it. Eventually, the
strain grows too great, and the story/system that shapes the alcoholic's life cracks, allowing for conversion to a new lived story.
An alternative analysis is that the alcoholic's narrative ("I can control my drinking") comes into increasing conflict with the story of the alcoholic's
life. Eventually the tension leads to a conversion: the alcoholic tells a new story ("I am an alcoholic"), and the new clarity that this story allows
makes possible a fundamental shift in the lived story. For more on this interplay between narrative and story, which figures prominently in talktherapies; for more, see Petranker (2003).
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Abstract
There is a tendency to take the human verbal communication within an organization for granted,
and to underestimate its effects on many levels. This contribution addresses the question of which
interactive human language is suitable for complex business systems such as innovative
organizations.
To be innovative - briefly speaking - means to be in a permanent state of change and problem
solving. Very often it is not so much a question of the causal principle, if – then (e.g. if we
introduce a new machine, then we will make more profit), it is more a matter of how everything
is connected, or rather, how everything fits together (e.g. how can persons in middle management
transfer new ideas from top management to product developers? What language do they use to
make themselves and others understandable and vice versa? What can be done to consider the
wishes of employees by the leadership).
In most organizations there are traditionally “top down instructions” (e.g. from top manager to
employees) either verbal or through medium such as written documents, e-mails, instant
messaging and others. Very often there is a block in the flow of information and people often do
not know about higher objectives and what they are really working for. This leads to a lack of
identification and motivation with one’s work and subsequently with the whole organization.
Behind those “top down instructions” one can find willingness, unwillingness, appreciation,
refusal and so on. In this contribution some suggestions will be made for a better “understanding”
between people within a company. A special focus thereby lies on the use of human verbal
language.
Keywords: conversational interaction, language, systems thinking, problem solving

The Human Communication
At the end of the 1960s Watzlawick et al. (Watzlawick and Beavin and Jackson, 1967) declared
that one cannot not communicate. This is still valid. Hence, any action– even when it seems to be
no action – is communication and is an expression which can be interpreted.

An observer’s responsibility and selectivity
In the situation of a face-to-face conversation between two or more people it is certainly helpful
to know how good communication can work by bearing in mind that the analog body language is
as important as the verbal digital language. Both have to be congruent so that the speaker appears
authentic. The more complex the framework is, the more it is important what kind of language
one uses and what words one chooses.
As language is a model for the description of one’s experiences and perceptions and not the
experience and perception itself, it can be chosen wisely. Luhmann described the characteristics
of human communication - expressed through language - as selectivity. To communicate means
to have a choice between several possible pieces of information. One of the most efficient ways
to communicate is to use verbal language, which gives the opportunity to choose from an infinite
number of expressions for what the speaker wants to be said. Therefore, every decision for every
selection can always be made in another way – it is contingent (Luhmann, 1984). Luhmann
speaks of two actors in three acts. One is the usual sender which he calls alter and the other is the
usual recipient which he calls ego. These two actors play in three acts which is a three-digit
process of selection. The three selections of understanding are: information, message and
adoption. Information and message are selected by the sender (alter) and the adoption is made by
the recipient (ego) (Luhmann, 1984).
The idea of selectivity also implies that the old understanding of sender and recipient is no longer
fitting. Hereby it is tacitly expected that a sender broadcasts information to a recipient.
Information is treated like a package which is put through pipes (von Foerster and Pörksen,
2004). However, information is neither something that can be transported from A to B nor is it
something that exists in books or newspapers or similar media. These are merely information
carriers. Information accrues at the person who adjoins something (von Foerster and Poerksen,
2004).
Heinz von Förster postulates that the relevance of what one says is determined by the person who
notices the other’s statement (Poerksen, 2002). That would mean that the speaker is responsible
for what he or she selects and the recipient is responsible for what he or she construes. This is
preprogrammed complexity.
Furthermore, human communication is characterized as cybernetic matter. Maturanas theorem all
that can be said is said from an observer was adjusted by Foerster to all that can be said is said to
an observer (von Foerster, 1993). With this he makes a connection between three items: the
observer, the language and the society. Two observers use the human language to design a
society. This recalls the old relationship between the rooster, the hen and the egg. Nobody knows
which came first and which followed but all three are needed for them to exist.

Complexity of language and structural coupling
The human verbal language is one of the most efficient media for communicating. It is a digital
language (one uses one word after another) and offers a huge range of possible expressions. The
human body language analogically conveys symbols which describe human perceptions and
experiences. It can be said that the human language is the fundamental medium of human
communication and is on the one hand used to build up complex frameworks and on the other
hand used to reduce complexity (Luhmann, 2002).

However, language itself is not able to take any distinction. It proceeds on the assumption that
words and the things which are described with these words are identical. Consequently, language
fails to make a distinction between the map which appears in an individual brain and the territory
it refers to.1 The relationship between words and things, map and territory has indeed a very
similar but not an identical structure. Words can – as a matter of fact – develop their own
structure which shows the territory it refers to totally incorrectly (Hampden-Turner, 1996).
Generally, the human language is accompanied by the human consciousness and is essential for
the significance of communication (Luhmann, 2002). Beliefs, feelings and perceptions are
signified through language values. Language is a tool for structural coupling (Luhmann, 2002)
between consciousness and communication2. Structural coupling primarily means being
selective. To eliminate a vast amount of information through which one is affected by the
environment is the precondition for dealing with those few things the human brain is able to
absorb (Nowotny and Schmutzer, 1974). One could say that reduction of complexity is a
condition sine qua non for building up complexity again. Structural coupling functions can be
explained easily with e.g. listening and watching. Human ears and eyes have a mere spectrum of
perceptions which reduce those things which are able to be heard or seen. This is as a protection
against information overload. Due to a selectivity which occurs physically, didactical effects can
appear and complex structures can be built up. To reduce the complexity which appears through
human language a conscious selection of a certain language with carefully chosen words is
helpful.
In that context structural coupling means that language excludes a lot to include less, and for that
reason language itself becomes very complex (Luhmann, 2002).
In most cases it depends on the context but even in everyday conversations a permanent process
of reduction and construction of complexity takes place Different languages challenge abstract
situations as much more. However, the distinction of different languages is not only related to
different nationalities (English, Spanish, Italian) or exclusively based on different language levels
(everyday talk, science talk, baby talk) but also depends on ones identity.
In most cases problems appear as a result of complex communication. Problem-solving is always
a process of change. First of all one has to realize that there are problems and in a second step one
has to find out where those problems come from. After one has found out on what level problems
arise one can learn how to deal with them.
As mentioned above, language is a medium to describe one’s experiences, perceptions, one’s
inner state etc., in short: to describe one’s picture of the world. One could also say, the picture of
one’s world is what one knows (or from a constructivist point of view: … what one seems to
know).
Independent of explicit knowledge such as e.g. organizational knowledge or educational
knowledge etc. or individual tacit knowledge such as emphatic knowledge etc., in most cases
knowledge is expressed with verbal language.
Before I discuss the strong role languages play in knowledge management and knowledge
creation processes I will amplify Nonaka’s and Konno’s concept of Ba (Nonaka and Ryoko and
Konno, 2000) which describes a place where knowledge is created within an interpersonal
process.

New Creation of Knowledge
Knowledge is one of the most important sources individuals, organizations or societies deal with.
It assures the individual’s and society’s survival and determines it’s position within a group or
larger society. What a person knows determines an individual’s identity – concerning tacit and
explicit knowledge. Individuals are the smallest units within organizations and also responsible
for its functioning.

The concept of Ba
The knowledge management most academics and business people talk about often means merely
information management. The organization very often has been viewed as an information
processing machine that takes and processes information from the environment to solve a
problem and adapts to the environment based on a given goal. This static and passive view of the
organization fails to capture the dynamic process of knowledge creation (Nonaka and Konno,
1998).
At the end of the 1990s Nonaka and Konno introduced the concept of Ba (Nonaka and Ryoko and
Konno, 2000) and described it as follows: The concept of Ba is considered to be a shared space
for emerging relationships and the creation of knowledge. It is a concept that unifies physical
space such as an office space, virtual space such as e-mail or teleconference, and mental space
such as shared experiences or ideas.
Ba – which roughly means place – is the context shared by those who interact with each other,
and through such interactions those who participate in Ba along with the context itself evolve
through self-transcendence to create knowledge. It is a system with open boundaries for
interactions amongst individuals (Nonaka and Ryoko and Konno, 2000).

Figure 1: Ba as shared context in motion (Nonaka and Konno, 1998)
The four types of Ba are described as follows (Nonaka and Ryoko and Konno, 2000):
•

•

Originating Ba is the place where individuals share experiences, feelings, emotions and
mental models. It is defined by individuals and face-to-face interaction. From originating
Ba emerge care, love, trust and commitment, which form a fundament for knowledge
conversation among individuals.
Dialoguing Ba is defined by collective face-to-face interaction. It is the place where the
mental models and skills of individuals are shared, converted into common terms, and

•
•

articulated as concepts. An individual’s tacit knowledge is shared and expressed through
dialogues amongst participants.
Systemizing Ba is defined by collective and virtual interactions. It mainly offers a context
for the combination of existing explicit knowledge, as explicit knowledge can easily be
transmitted to a large number of people in written form.
Exercising Ba is defined by individual and virtual interactions. Here, individuals embody
explicit knowledge that is communicated through virtual media, such as written manuals
or simulation programs.

Knowledge is the basis of any interaction. As regards the selectivity of communication as
Luhmann describes it (see above), knowledge becomes knowledge when a message (previously
selected information) is interpreted and understood by somebody. Knowledge has the active and
subjective nature represented by such terms as commitment and belief that is deeply rooted in
individuals’ value systems (Gomez and Probst, 1999).
However, one must not forget that knowledge is articulated through language. Therefore, the
language used must be considered at all times.
People within an organization may speak one national language but at the same time speak totally
different languages. There is a manager’s language which is different to a worker’s language. It is
safe to say that managers have their own language, not only because they are doing a different
job, but also because they might act in a totally different environment.
Now the two groups of people (e.g. managers and workers) need to understand the leading idea
of the company, they need to understand each other despite their unequal language and they also
have to be able to handle some difficult communication situations. Therefore, there is a need for a
common language which leads to a collaborative cognition for solving problems.
Generally, managers or people in leading positions meet the challenge to understand different
identities. Good communication is assured when people use an equal language and the more the
language is a positive one the better outcomes are achieved.
To achieve this it is important to train people (managers and other people in leading positions) in
certain skills and teach them tools for better understanding. One of these tools could be the model
of the logical levels of change.

Logical levels of change
A popular and very simple model which includes some important elements to consider in any
change context is called the logical levels also known as the logical levels of change and the
logical levels of thinking. It is part of the techniques of neuro linguistic programming, NLP3. This
model is very useful for assisting with or understanding change from an individual, social or
organizational point of view. It was developed by Robert Dilts and is based on the neurological
levels proposed by anthropologist Gregory Batson. He pointed out that in the processes of
learning, change, and communication there were natural hierarchies of classification. The
function of each level was to organize the information on the level below it, and the rules for
changing something on one level were different from those for changing a lower level. Changing
something on a lower level could, but would not necessarily, affect the upper levels; but changing
something in the upper levels would necessarily change things on the lower levels in order to

support the higher level change. Bateson noted that it was the confusion of logical levels that
often created problems (Dilts, 1990).
The logical levels form a hierarchy in which each level is progressively more psychologically
encompassing. Although this model has come under criticism for its logical incoherence it is a
very helpful tool in change processes since it is simple to remember and can be applied in any
area. It is not only comprehended by psychotherapists.
The human brain, and in fact any biological or social system, is organized into levels. It has
different levels of processing. As a result one can have different levels of thinking and being.
When a person wants to change his or her behavior, he or she needs to address these different
levels. The same thing will be true inside a business system where there are different levels of
organization.
From the psychological point of view there seem to be five levels that one works with most often:
•
•
•
•
•
•

The basic level is one’s environment, one’s external constraints.
One operates on that environment through one’s behavior.
One’s behavior is guided by one’s mental maps and one’s strategies, which define one’s
capabilities:
These capabilities are organized by belief systems - and
beliefs are organized by identity and
Spirituality/purposes are for a larger system.
Spirituality

Figure 2: Logical levels of change
So when a person is experiencing a difficulty, what one might want to know is whether this
difficulty is coming from his or her external context, or whether he or she does not have the
specific sort of behavior required by that environment. Is the reason for the behavior the fact that
he or she hasn’t developed the appropriate strategy or map to generate that behavior? Is it
because he or she lacks belief, or has a conflicting belief that interferes with his or her life or his
or her outcome? Finally, is there some interference at the level of identity of the whole system
(Gomez and Probst 1999)?
These become very important distinctions for anyone working in the areas of learning,
communication or change.

Problem-solving within the logical levels of change
Everywhere in organizations and in everyday life problems are solved, either in teamwork or in
dialogues or in other arrangements. However, in at least some cases there are notes taken about
the knowledge for procedures, relationships, strategies, barriers, etc. At one point everybody
realizes they have seen a certain problem in former projects but nobody knows at this time how to
deal with it. Knowledge and experiences are not accessible for all. The existing knowledge is not
shared and not stored; knowledge has to be acquired again and yet again. Then the process of notknowledge starts again. It is not noticeable who was exactly involved and who have therefore
become a knowledge carrier about solutions and the processes which lead to these solutions. It is
seldom documented who exactly was involved in the solution process and who exactly conceived
which solution knowledge and turned it into practice. Nobody knows which people have already
had experiences and in what form knowledge exists.
The model of the logical levels of change is very useful for assisting with or understanding
change from an individual, social or organizational point of view. Helpful questions have to be
asked first:
Questions corresponding to logical levels:
•
•
•
•

•
•

Environment: Where? When? With whom? Where, when and with whom does a person
display his or her behaviors? What are the external influences?
Behavior: What? What is a person’s behavior?
Capabilities/Strategies: How? How does a person go about doing things? As an individual
or company, what are the capabilities, skills, strategies or action plans?
Beliefs and Values: Why? Why does a person do something? What does a person believe
in or value? As an individual, a person may believe he or she can do anything he or she
chooses. Or a person may value honesty. From a company perspective, the company may
value good customer service and/or the well-being of staff.
Identity/Mission: Who? Who is the person as an individual or company? What role does
the person play to achieve his or her purpose? How does a person think of him or herself
as a person/organization – i.e. I am a successful person.
Spirituality/Purpose: Who else? For whom? This can be viewed as a person’s connection
to a larger system. If a person is an individual or company providing coaching tool
services, what impact is the person having within his or her community, where he or she
lives and works, the NLP community, his or her culture and the culture of others, …?

To write down answers to all these questions might help to develop a certain strategy for finding
goals or making change processes.
A sustainable process might be started by applying this helpful model. Making a change at a
lower level may, but not necessarily, affect an upper level. How about a change of the physical
layout of the offices? This is change at the level of environment. This will be long-lasting only if
the change is in alignment with the higher levels. Or maybe staff are told to perform in a different
way (behavior) without receiving the necessary training (capability/strategy). Unfortunately, this
happens far too often. When money becomes tight, the first thing cut is the training budget!
Again the change will most likely not be long-lasting.
However, a change at an upper level (belief) will have a distinct impact on the levels below it: If
a person sees him or herself as a successful leading person (identity), then it is very possible that

he or she will hold the belief that he or she can easily get a training budget through within the
next board meeting or even create a business of his or her own, which might have an impact on
the market (purpose). To change a person’s identity first, e.g. one wants to be the owner of a
company; the consequences for the lower levels are tremendous!
Practicing this model of the logical levels could take place in ba, which could be consciously
brought about.

Conclusion
Innovation as new social procedures requires a new management of knowledge. This means
management of human knowledge and has to be discussed as a cognitive process which implies
the skills of one’s perception, active steering of action and active awareness. A new management
of knowledge is connected to change processes and these are connected to communicational
procedures and, last but not least, connected through the human language.
Change processes are mostly initiated by either individuals or small teams, but the focus of
change is one which goes beyond that small unit. Considered systemically, it is directed towards
the entire organization, or towards other organizations. A change project might be related to a
community, a region or an entire society, and, yes: to the world as a whole. It is hard, or maybe
impossible, to really understand what drives larger social systems – sometimes one just has to
start doing something. This might help to reduce or increase the complexity of a system in order
to understand better and to find leverage for change.
If two individuals get together and exchange a dollar, they each walk away with one dollar. If the
same individuals get together and exchange an idea, they both walk away with two ideas
(Thomas Jefferson).

Notes
1

The whole life of an individual is stored in its subconsciousness. That means that every single
experience characterizes a person individually. Hence, one can say that every individual has
his or her own map of life. This map helps them to orientate but it is still just an image of
their individually experienced reality. It can be seen as a street map which is just an image of
a certain territory.

2

Structural coupling is the term for structure-determined (and structure- determining)
engagement of a given unity with either its environment or another unity. It is ...a historical
process leading to the spatio-temporal coincidence between the changes of state… (Maturana
and Varela, 1984) in the participants. As such, structural coupling has connotations of both
coordination and co-evolution.

3

NLP stands for Neuro-Linguistic Programming, a name that encompasses the three most
influential components involved in producing human experience: neurology, language and
programming. The neurological system regulates how our bodies function, language
determines how we interface and communicate with other people and our programming
determines the kinds of models of the world we create. Neuro-Linguistic Programming
describes the fundamental dynamics between mind (neuro) and language (linguistic) and how
their interplay affects our body and behavior (programing).
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Abstract
This contribution explores what modern managers have in common with heroes in ancient myths. Myths and religions have always tried to explain
truths by means of symbols to some degree. It is the purpose of this contribution to uncover some of the truths behind the figures in ancient myths
by investigating some examples and letting the old meaning become apparent by itself.
Innovative leaders need to gain certain competences for several management fields and they have to be flexible in their thinking and acting. One
function of a leader is to help the organization define and achieve its purposes. This means formulating strategies, visions, and challenges. Another
function of a strong leader is to embody the spirit of the community and help hold it together.
Once it is apparent that the differences between ancient myths and today’s myths are much smaller than is popularly supposed, this paper may
contribute to those currently working for unification in the sense of human mutual understanding.
Keywords: myths, managers, heroes

Introduction
Today’s managers have to face all kinds of problems which deal on throne hand with hard quantitative, measurable facts (operative management)
and on the other hand with problems which appear as strategic problems. It is a challenging field for every manager of a company and to keep the
business running none of these can be neglected. To cope with both fields, similarly a systemic view helps to understand certain patters which are
often responsible for non-linear functioning procedures of different constellations within a company. Within the complexity which appears with
“non-trivial-machines”1(von Foerster, 1971; von Foerster, 1993,138) such as human beings, one can discover certain patterns which follow certain
legalities. The following will give an idea of a management which is seen from a systemic view of management. The field of systems theory appears
thereby as a science with a special approach to problem-solving which can per se be a heroic task. Innovative management and leadership can be
considered a modern myth in which modern “heroes“ fight for economic survival by facing a reality which very often appears in different shapes,
since people act based on what they consider to be reality and not so much what reality is or might be.
In the following the terms “traditional“ leader or management are used as well as “modern, innovative“ leader or management. This is in order to
make distinction between what is meant by used behavior and behavior which has arisen in current times. This does not mean that “innovative,
modern“ does not follow a tradition in management or leadership which has been developed since Adam Smith but it makes clear that different
behavior need different terms.

A Systemic View of Organizational Behavior or the Modern Myth of Economic Power
The purpose of a modern management concept, such as The St. Gallen Management Concept which was already introduced some decades ago and
has since become widespread in economic practice, is to make a multi-dimensional classification of management's decision problems. Based on
systems theory, it provides a problem-oriented framework and methodology for an integral conceptualization of problem-solving approaches,
considering contextual and situational factors of corporate development. Therefore, the main task of a management which is established in a
permanently changing environment is to lead a company to a development of new ways of thinking and acting which provide long-lasting survival
for the company.
The sentence “innovate or die“ (Peters,1997) today puts enough pressure on the organization’s leaders so that they sometimes have to undertake
strange measures to survive on the market. There are all kinds of machines to ease physical work but there is not yet a machine invented which can
ease a manager’s work. To be economically effective in problem-solving, a manager’s work can be divided into three key questions:
•

What is the task of a manager?

•

What is the biggest problem? And

•

Which principle is behind this problem?

First of all it is the aim of a manager’s work to drive the resources and efforts of an organization into one direction to take all the chances which help
to get an economically important output. That means that most of the time is invested for problems instead of chances ( Drucker 2000, 105-107 ).
Traditional leaders are oriented to operative decisions and measures directly connected to profit and growth. So one can say the better the operative
dimensions of a company are, the more it becomes dangerous when the strategic situation gets worse.
Second, the main problem is the confusion about the distinction between effectiveness and efficiency which leads people to do things right instead of
doing the right things. The main tools of an organization concentrate on bookkeeping and data collection (operative aims) which are both connected

to efficiency. What a company needs is a way to identify fields of effectiveness and a method to concentrate on this (Drucker2000, 105-107). Rites
of the traditional management culture often force the management to give priority to operative aspects, especially to periodical business transactions,
and the accompanied reporting in business press. Thus, the strategic thinking will not be paid attention to in the way that would be necessary ( Malik
2000, 236-238).
Third, what principle is behind the problem? An economic organization is not a natural phenomenon but a social one. However, events in social
situations do not appear as natural events which are connected to a natural, normal distribution of the universe. In social situations a very small
number of events – maximum 10 to 20 percent - is responsible for about 90 percent of all events while the major part of events is responsible for the
10 to 20 percent. An example of that is the market: very few customers demand the majority of orders. Another example concerns personnel
problems: the majority of complaints come from a very small group of collaborating people (Drucker 2000, 105-107).
Business schools teach that good managers have to take into account all aspects of organizational tasks, operational as well as strategic. However,
the complexity of living systems such as organizations has to be accepted. By dealing with “non-trivial machines“, such as collaborators, customers
and soon, it will hardy be possible for a manager to make all decisions by outside steering. And it is barely possible for a manager to know
everything that has to be known to have solutions for all emerging problems. Top-down directives have very limited effects and disregard the
momentum of a system. And “systems“ are called systems because of their inherent dynamic dimension. This cybernetic view of a complex, real
living system such as a company explains the steps which have to be taken to keep a company alive.
Outgoing from that systemic idea that everything that exists has once become one has to realize that today’s state of the world is the tentative result
of evolution (socio cultural and economic-political development integrated). It has always been a process of development which has become and
ongoing, becoming development which effects the technical achievement of human beings but is not measurable by human standards. The
development of each organization independent of its size and economic power is widely determined by the structure of this evolutionary process. At
the same time this development is one of the uncountable machines which keeps the evolution going (Malik 2000, 240).

Innovative Leaders or Modern Heroes?
Today’s managers increasingly accept the fact that to lead a company means to deal with complex systems. The continuous necessity to adapt to
changed conditions and the permanent pressure to develop into unknown areas are problems which are beyond the operative leadership of a
company and put special demands on the management.
A modern, innovative manager who is aware of his or her company as a complex system which does not function by “cause and effect thinking“
always solves problems in a broader sense.
•

He or she creates knowledge in ecological issues as well as in social matters.

•

He or she realizes that strategic aims very often have priority over operative goals.

•

The modern, innovative manager has different risk behavior than managers of the “old school”.

•

He or she improves emotional intelligence as a basis for social competence.

•

He or she takes into account having an uncomfortable state.

•

To be a good leader means to serve a community permanently.

•

A leader’s role is accepted within a community as long as he or she provides security. Instead of top-down directions, social competence is
the key elements within a modern, innovative management.

•

A good leadership has to motivate all members of a team and has to strengthen people’s personal resources. It is a question of autopoietic
action, which means to regenerate oneself and to cope with a permanent changing environment.

So one further question is which qualities must a modern, innovative manager have to do well in a company? Questions about persons who should
able to lead other persons deal with abilities, knowledge, personal characteristics, attributes, experiences, qualities and competences. An analysis of
more than600 of the largest companies in Germany has shown that a manager has to be: entrepreneurially thinking, team-oriented, communicative,
visionary, internationally oriented, ecologically oriented, socially oriented, have integrity, charismatic, multicultural, intuitive and last but not least
customer-oriented. A bulletin of a globally operating bank wrote that the managers of tomorrow have to be interrogative-integral, integratingintermediate as well as intercommunicative-instructive (Malik 2001, 16)
One conclusion to this might be: The modern manager has to be a universal genius, or in other words a hero. Or do these expressions tell us
something about a modern myth which makes us believe that all these attitudes generate a competent manager?

The Functions of Myths in the Society
Myths have always existed to explain scary and inexplicable phenomenon such as acts of nature. However, myths were also there to express
elemental feelings like love, hate, jealousy and so on. Fate ordained heroes and gods fought for their survival, fame and honor. Myths were always
and still are fascinating stories which are told in a lively and pictorial style to explain indefinable phenomenon. On the one hand they have entered
our every day language (e.g. Oedipus complex or narcissism) and reflect the structures and values of the society. The following refers to Joseph
2

Campell’s (Campbell 1968) point of view about the myth and the society, which is a kind of confrontation of individuals and the society of ancient
mythological times and today’s demystified time. It is necessary to have this view of a myth-based society of former times and anon-mythological
society of today to get an idea of what the specific orientation of the modern hero-task must be, and to discover the cause for the disintegration of all
of our inherited religious formulae.

There is no final system for the interpretation of myths, and there will never be any such thing. Mythology has often been interpreted by the modern
intellect as a “primitive […] effort to explain the world of nature“, as a “product of poetical fantasy“, as “a group dream, symptomatic of archetypal
urges within the depths of the human psyche“, and as “God’s Revelation to His children“. And there will be answers to all the questions concerning
these ideas as long as one does not ask what a myth “is but of how it functions“ and “how it has served mankind in the past, of how it may serve
today“.
The tribal ceremonies like birth, initiation, marriage, burial and so forth translate the individual’s life-crisis and life-deeds into classic, impersonal
forms. They disclose a person to him or herself, not as this personality or that, but as the warrior, the bride, the widow, the priest; and at the same
time rehearsing for the rest of the community the old lesson of the archetypal stages. All participate in the ceremony according to rank and function.
The whole society becomes visible to itself as an imperishable living unit. By an enlargement of vision to embrace this super-individual, each
discovers him or herself enhanced, enriched, supported and magnified.
All of which is far indeed from today’s life. The invention of the power-driven machine or the computer, and the development of the scientific
method of research have so transformed human life that the long-inherited, timeless universe of symbols has collapsed. The dream-web of myth fell
away; the mind opened to full waking consciousness; and modern man emerged from ancient ignorance, like a butterfly from its cocoon. The social
unit of today is not a carrier of religions content, but an economic-potential organization. It is a hard and unremitting competition for material
supremacy and resources. Therefore, the problem of today’s society is, that all is in the individual –but there the meaning is totally unconscious.
One does not know toward that which one moves.

Conclusion
Today many of the mysteries of ancient times have lost their power; their symbols no longer interest modern people. The descent of the Occidental
sciences from the heavens to the earth - from astronomy in the seventeenth century to anthropology and psychologies in the twenty-first century
mark the permanent prodigious transfer of the focal point of human wonder. “Not the animal world, not the plant world, not the miracle of the
spheres, but man himself is now the crucial mystery. Man is that alien presence with whom the forces of egoism must come to terms, through
whom the ego is to be crucified and resurrected, and in whose image society is to be reformed“ (Campbell 1969, 391).
Joseph Campbell’s point of view at the end of the 1960s on society and the interests of humans is still popular. Transferring this to traditional
management practice one can conclude that in order to be successful, organizations often follow the causal principle “if – then“ and forget that one
still deals with living systems, with people who – to say that with respect –do not function like “trivial machines“.
The modern, innovative manager or leader is a hero of today who follows old mystic paths. He or she often takes into account fighting a battle
which may seem impossible to win. He or she shows – for management behavior – a very strange kind of risk behavior and the most important
thing about today’s heroes is that they listen und talk to their collaborators in a “systemic“ way, which implies that they care for themselves
affectionately in the same way they would care for a newborn baby.

Notes
1 Von Foerster’s famous distinction between trivial and non-trivial machines is a starting point to recognize the complexity of cognitive behavior.
A trivial machine is a machine whose operations are not influenced by previous operations. It is analytically determinable, independent from
previous operations, and thus predictable. For non-trivial machines, however, this is no longer true as the problem of identification, i.e.,
deducing the structure of the machine from its behavior, becomes unsolvable. One interesting comparison, for example, can be made to ancient
myths in which the role of the hero follows a consistent legality.
2 Campbell relied on the texts of Jung as an explanation of psychological phenomena, as experienced through archetypes. But Campbell didn’t
agree with Carl Jung on every issue, and certainly had a very original voice of his own. Campbell didn't believe in astrology or synchronicity as
Jung had. Campbell's true study and interpretation is in the melding of accepted ideas and symbolism. His iconoclastic approach was as original
as it was radical.
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Abstract
We propose a simple formal framework to represent the structure of rational discussion, which we call Group Decision Analysis (GDA). GDA is a
formalization of an integrative (win-win) negotiation (Raiffa, H. (2002) "Negotiation Analysis") that prescribes members of a group to discuss
effectively.
Based on GDA model, we illustrate the essential roles of a group discussion. Particularly, we argue that group objectives must be clarified at first in
order to achieve an effective group discussion, which implies that a group discussion requires commitment of the members to some sort of group
cooperation. We show a simple case in which there exist members that do not like to have a discussion.
Keywords: decision analysis, discussion, group decision, negotiation, voting

Introduction
What is the role of rational discussion in group decision making?
Discussions may incur huge opportunity costs on the participants. Consider a meeting in a private company consisting of high-level managers. The
cost = (the wage + personnel cost) * the number of managers + the cost of preparation and so forth. It is easy to imagine that the cost may soar to a
significant figure. The firm should really think seriously how it can optimize the outcome of meetings with discussions.
The aim of the paper is to clarify the essential components of rational discussion such that the stakeholders of the discussion can improve the
outcome.
In this paper, we formalize discussion in a two-step exchange of information and structuring of the decision situation by a group:

1.
2.

Information sharing. Each proposer of a bill must defend his proposal.
The enhancement of alternatives. By finding values that did not appear in minds before discussion, the group can search for better alternatives.

We will observe two effects:
How does the discussion do in group performance?
What is the incentive compatibility of group discussion for the members?
The first task of this paper to achieve the purpose stated above is to present a simple discussion model of group decision analysis (GDA), that
generalizes the framework used in (Keller, L. R. and Kirkwood, C. W., 1999).. GDA can be used either explicitly to facilitate group discussions or
as an ideal (abstract) benchmark to check whether the discussion in concern is working or not.
Decision analysis (DA) is an individual decision making method. GDA applies DA to a group decision. First, members discuss the values they
want to achieve through the group decision. The group generates values through discussion, or elicitation by each participant (brainstorming or other
methods). The group then constructs objective measures (attributes) for each value. The entire group value can be determined through informal
negotiation. Formally, the group value is defined as a multi-attribute utility function. The weights of the attributes are determined by the weighted
sum (in terms of the members) of the weights reported by each member.
After the group value is determined, the group searches for feasible alternatives. Feasibility of alternatives and causal relationship between the
alternatives and the attributes are fact-based. We assume that rational discussion can reject subjective claims regarding the causal relationships.
However, it is not always possible to generate the universal set of feasible alternatives. Rather, alternative search is a creative search process even
when the objectives are fixed. Thus, each member can be subjective in what particular feasible alternative to propose in the rational discussion. What
has to be done in the discussion is to verify that the proposed alternative is indeed feasible and good in terms of the group value.
An unstructured discussion may be trapped in deadlock and may lead the group nowhere. Such a meaningless discussion may be observed in
various situations, such as discussions in parliaments (diets), meetings in companies and third party conferences for public project assessments.
We classify the reasons considered for the mess of group discussion in such situations into two categories.
The first is bounded rationality of the members. In many cases, the members do not know what they are discussing, or what the discussion aims at.
The second, which is the main theme of our interest, is strategic move by some members. Consider a group in which the members' stakes are in
concordance with the group stake and in which each member is given a high reward for high-quality contribution to the improvement of the group
choice -- a private firm with adequate labor incentives is an example. In such a group, discussion works well in terms of both incentive compatibility
and collective rationality. What if, on the other hand, some members do not like the alternative good for the whole group? A small interest group that

has conflicting interest with the mass consumers is an example. In a group consisting of members with conflicting interests, some members may not
like discussions itself. They may want to limit the intelligence held by other members, and may want the group to choose the feasible alternative they
presented instead of the group's searching for another alternative.
The paper proceeds as follows. We first begin with stakeholder analysis to see the aims of effective rational discussions. Then, we introduce the
framework of group decision analysis (GDA) as a concrete structuring tool. In section 4, we illustrate the existence of a player disliking a rational
discussion by introducing an example of the UN security council decision of the declaration of Iraq War. We close the paper with the concluding
remarks.

Stakeholder Analysis
One of the key features of the paper is that it focuses on the members with conflicting stakes. Thus, before anything, it is fundamentally necessary to
see what kind of stakeholders are related to the discussion.
First of all, who is the owner of the discussion? (Checkland, 1999) argues as though as many stakeholders as possible should be included, but that
is not necessarily the case due to various constraints such as costs. In quite a few cases, the owner herself may not participate in the discussion.
A most typical case in which the owner does not participate due to participation cost is indirect democracy. The voters should watch closely how the
representatives act in the parliament. Parliament discussions are the most typical places where the voters may check how well the politicians are
doing their job. Since the representatives (agents) usually have the stakes different from that of the people they represent (principals), the voters
should watch out for the moral hazard. Avoiding moral hazard requires adequate design of incentives.
For example, in private firms, sectionalism may become one of the serious problems. It may help the whole company if the participants of the
discussion are evaluated based on how much their opinions contribute to the profit of the entire firm.
There are other situations in which the owner of the decision wants to monopolize the decision instead of asking for opinions through rational
discussions. One example may be top-down quick decisions under crises. In such cases, it may be effective instead to communicate the decisions
quickly. Decision analysis gives a useful concept called value of information for judging how much more information a decision maker may want
before she makes a decision. The idea is that you should incorporate further information only if that piece of information changes your action so
much that the increase in the expected gain exceeds the acquisition cost of the information. As stated in the introduction, discussion incurs huge cost,
particularly huge when the decision has to be made vary fast. Therefore, it is critical to decide whether to have a discussion in the first place (Raiffa
et al., 2002) gives the following generic questions for exploring the purpose of a meeting (along with discussion):
why us?
why now?
why this problem?
who should be deciding?
who will be affected by any decisions we make?
where does this problem occur elsewhere?
how do we find out about the experiences of others working on similar problems?
There are various factors that can become potential costs for group discussion other besides the speed of decision as well. The following list of
factors is again from (Raiffa et al., 2002):
Complexity
Coordination loss
Communication overload
Cognitive overload
Interpersonal conflict
Disengagement
The basic idea is that the owner of the discussion should minimize the number of people in the discussion. Invite only as many people as sufficient
and necessary. The two key factors for choosing whether to invite an additional member in discussion are expertise or approval.
There are of course merits for including more participants in discussion as well (Raiffa et al., 2002):
Resources -- enhance creativity
Arounsal -- raise morale
Ownership -- increase the chance of acceptance
So far, the discussion was made to improve the quality of decision for the owner of the discussion. However, you may not always be the owner of
the discussion. If you are related to discussion but are not the owner, you might very well want to implement the moral hazard stated above. We will
show a case study describing how it may benefit for a group member to destroy rational discussion. The main aim of the paper is naturally to assist
the owners such that if the insights in this paper or similar works come to be shared by the owners more, it becomes more difficult for the
participants to implement moral hazard.
If the group members share stakes, discussion has a natural interpretation as seeking for the more correct decision. In a most abstract sense, we

discuss in group decisions to improve the quality of decisions. But what kind of improvements? We state below two intuitive measures of the
improvement of group decision brought about by an adequate discussion.

1.
2.

Fostering structural understanding of the decision situation – Structural understanding may assist members to make a correct choice at the
final choice stage such as voting.
Synergy – Discussion may be carried out for purpose of exchanging and sharing the views, so that the members may become more creative in
search for new alternatives by learning.

What if the group consists of members with conflicting stakes. In parliaments for instance where the stakes of opposing parties seem drastically
different, the policy debate often sounds sadly meaningless and incommensurable. Especially, at a first glance, the majority seems to dominate the
final result regardless of the discussion. However, there are some roles in addition to the above-stated ones in policy discussion even in the voting
context.
One apparent role is related to corporate governance. The discussion is often not really made against the other players in the group decision, but for
the sake of implementing the accountability to the clients of the decision. The actual participants in modern society often represent clients like
shareholders or voters, thus the participants have to explain what they are after for each group decision problem. Both in politics and in private
companies, moral hazard is a serious problem, thus the clients have to make sure that the representatives make clear explanations. Especially in
politics, political parties often act for the sake of minor interest groups instead of the citizens in general, so the citizens have to watch out.
Another apparent role is to convince other uninformed players in the group. The players may change their votes after the preference update resulting
from the discussion.
A third view that we are particularly interested in this paper is related to enhancement of alternatives. In a policy debate especially, the discussion
often revolves around a proposed bill by the ruling party. If we ignore the effect of moral hazard, the ruling party is not too stupid to propose an bill
which is group-wise worse than the status quo. Therefore, the discussion by the opposition party of trying to reject the bill seems fruitless.
However, proposing amendments or another well-structured bill seems legitimate. The key idea is to foster more effective disagreements instead of
deadlock that may lead nowhere.
It is important to understand that unless the decision situation is rigidly zero-sum game, the members in average can expect some gain by discussion
enhancing the range of alternatives. However, again, it is not trivial whether such gain is worth the cost of discussion.
Moreover, unlike two-party voluntary negotiation, in quite a few cases, the discussion members may not necessarily gain from the discussion per se.

Group Decision Analysis (GDA)
GDA proceeds in the same way as it does in individual decision analysis. First, the N members discuss the objectives of the group, possibly by
brainstorming for instance. Then the members organize the objectives and select the L important ones. It may be possible for instance to construct an
objective hierarchy and treat objectives at each hierarchy separately, then combine. Here, for simplicity of description, we assume that the group
faces mutually independent objectives on which the group wants to seek for trade-offs. For each objective (attribute) l, an evaluation measure (or
proxy measure) xl∈Xl⊂? is defined. Proxy measures are measurable data regarding the consequence of the decision. For example, consider
environment assessment of a public project. Experts can give objective prospects regarding how much carbon dioxide emission will be caused by the
project. For procedural simplicity, it is often assumed as we also assume here that members have the same the single-dimensional value function
vl(xl) on evaluation measure xl. vl(xl) may take negative values as well when xl is categorized as costs. When the decision maker is risk-neutral with
respect to xl, it is possible to let vl(xl) = kl xl, where kl is a constant that changes unit. In cost-benefit analysis for example, all evaluation measures
must be transformed into the unit of money. For the details regarding the discussion above, refer (Keeney, 1992).
We assume that the attributes are additive independent and that the overall utility of consequence x ∈ X =
L

i

l∈ L

X each member i feels is
l

i

expressed by ui(x) = ∑ l∈ L b l vl(xl), where b l is the marginal value member i feels from a unit increase in the value of attribute l.
The next task is the determination of the normalized group attribute weights ω = (ωl)l∈L∈ ΔL (a simplex on ?+L ). Following a standard method,
we define the weights as the weighted sum of the weights ωi = (ωil)l∈L reported by the each member i. In informal discussion settings, each
member may stress relative importance of attributes according to her taste. In our formal setting, we assume for simplicity that the members report
i

i

i

i

i

the weights they feel truthfully on a normalized message space of attribute weights. Thus, ωl = ∑ i∈N w ωl , where ω = ( b l / ∑l∈ L b l )l∈L and
(w )

i i∈ N

∈ ΔN
i

Member weight w corresponds to the voting power such as the one of the member states of EU. The group value function is
v(x) = ∑l∈ L ωlvl(xl)
Member weights may be determined by the various factors, but in general, it may be independent of the quantitative impact that each member feels
i

i

from the consequence x∈X. Denote b = ∑ l∈L b l. Then the following relationship is satisfied.
Proposition (exchangeability theorem) v(x) = ∑ i∈N (wi/bi) ui(x)

The proof is straightforward.
Exchangeability theorem ensures that it does not harm any member by aggregating the individual judgments regarding the relative evaluation weights
of attributes instead of aggregating the utilities directly.
There are two intuitive interpretations of this result.
One is negative and that we have to be careful when we talk about a group objective. This is clear not only from the proposition, but from the wellknown facts in social choice theory that aggregation method may change the outcome drastically. Particularly, in our case, the linearity of attribute
value functions play the central role.
The other is positive and that if we could assure the conditions in our setting be met, we can distinguish between the discussion regarding the
objective value of attributes and the subjective assessment of values. By making the distinction clear, the participants are clearer about what they
should aim at in each stage of discussion. For the objective assessments, we can make full use of neutral experts, while the subjective evaluation is
inherently in the minds of stakeholders.

Application to the International Society's decision around UN on Iraq War
In this section, we give a brief explanation of what happened in the United Nations Security Council just before the beginning of Iraq War in March
2003. Our aim is not to capture the real situation as precisely as possible. Our aim is to give the readers the intuitive understanding on how GDA
may be used to understand the dynamics of different stakeholders in discussion.
We limit the group to the members of the UN, particularly Security Council for simplicity. We divide the members into three groups: the USA allies
(USA, UK, ...), the members against the war (France, Russia, China, ...), and other middle 6 countries, and treat the three parties as unit
stakeholders.
The major value attributes are: 1) elimination of mass destructive weapons, 2) freeing Iraqi citizens from tyranny, 3) international legal order, 4) US
public opinion, 5) Europe public opinion, 6) neo-Cons, 7) oil and other economic stakes 8) credits to Iraq. Notice that the selfish attributes are also
included in the list of values.
From the attributes, the alternatives classified into big three categories are generated. Those are: a) attack Iraq, b) status quo, c) overthrow Saddam
with a peaceful pressure. Again, it may be possible to generate much more creative alternatives. Also, we ignored risk analysis such as one
regarding the choice from { attack with new resolution accepted, attack without new resolution, attack with new resolution rejected by veto power,
attack with new resolution rejected by the majority}. We think alternative c) discussed to some extent by the experts is an attractive alternative, and
sufficient to illustrate our point.
Now, being ready with the framework, let us interpret the actual history.
First, in the end of 2002, the USA attempted to propose a new resolution that allows multinational force to attack Iraq. Certainly, at this stage, the
USA was heading towards individual voting and only seeked for how to realize the military action in a most favorable situation.
France responded at a quite early stage to this movement by the USA to announce the optional use of veto power, implying that it sought after the
voting choosing the status quo. Though commitment strategy is often effective in negotiations, in this particular case, it seemed satisfactory for the
USA to get the majority of the international support. Therefore, it worked in advantage for the USA that France played hard.
What was unexpectable for the USA was that in a very short period of prenegotiation towards the majority support of the new resolution,
particularly the middle 6 countries in the Security Council started to play a key role in creating a new alternative, giving more pressure to Saddam
and at the same time tried to keep peace as much as possible.
This movement was not favorable for the USA in two ways. One was obviously that the group choice in the Swecurity Council was expected to
support the new alternative, as it is also supported by our model. The second disadvantage is also shown in the attachment. The new alternative was
much more acceptable for the USA than the status quo, thus the bargaining power reduces significantly due to the existence of an attractive outside
alternative.
Disliking this expectation, the USA decided not to use the UN anymore for further international support. The USA justified its position criticizing
France. Consequently, France made the critical error in two ways, if its real intention was indeed to stop the war.
By the beginning of 2003, the USA was in full throttle towards starting the war. It seemed as though means and ends were reversed. Powell's false
address regarding the mass destructive weapons in Iraq, especially import of plutonium from Niger, was an illustrative example of the US attitude.
Its main strategy was especially to drive people's eyes away from other important values such as international legal order and to let them focus on
the narrow value of mass destructive weapons.

Concluding Remarks
There has been extensive research on the psychological effects on group decision making along with discussion. One very well-known effect is
group think. Such stream of research has focused on the quality of group decisions when the members have common stakes.
This paper has focused more on the rational decisions of group members in relation to discussion.
We first proposed a framework to incorporate different stakes in a coherent manner. Moreover, by exchangeability theorem, we have shown the
boundary condition for the use of structural subjective-objective distinction in group discussion.
We further gave an illustrative example to show how some members in a group may dislike the discussion. Thus, we have seen how important

stakeholder analysis is for the adequate design of group discussion.
In a companion research under preparation, we are aiming at analyzing more deeply the incentive compatibility of rational discussion. Under what
conditions are group members willing to contribute to rational discussion? Will such contribution ensure a group efficient outcome? Those are the
questions we want to answer. Now that we have presented a concise normative model of discussion by GDA, our next task is to verify whether that
really works.
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Abstract
Environmental legislation such as the European Union Water Framework Directive calls for more effective stakeholder and public participation in planning. Achieving the ambitious objectives of such legislation will require changes in
behavior from a wide range of people. This adds impetus to call for more effective participation in planning, as people’s motivation to change is linked to their understanding.
Recent policy reviews have identified a lack of skilled practitioners able to engage stakeholders in such planning as a major barrier to sustainable development in the UK. Developing effective training in facilitation and a supporting
learning resource would help address this lack. This research in the NorthWest of England aims to develop a participatory process for ecological planning, which is based on a systems thinking framework, into a transferable
methodology available to a range of practitioners. This will be approached through action research in 2006, and is supported by the Environment Agency and Manchester City Council. A literature review will examine best practices.
The researchers will work with trainee facilitators to engage stakeholder and community participation in planning projects. Training techniques, to enable the facilitators to learn how best to use the process, will be developed and
evaluated. Sources of data will include:
• In-depth, semi-structured ‘before and after’ interviews with trainee facilitators;
• Analysis of data collected during the action research from participant observation; and
• In-depth workshops with stakeholders to test and develop the training approaches.
The application of systems thinking principles to capacity building in participatory, ecological design will be explored in this research. In this paper a conceptual model based on systems thinking principles is developed for analysis of
results from the ongoing empirical research. This builds on work to explore the teaching of ecological principles in design education, the development of living systems thinking in relationship to ecological design and eco-literacy, and
recent applications of complexity theory principles to learning and innovation in organizations. This conceptual framework is developed within the contexts of shifts of the roles of practitioners in spatial planning.
Keywords: Participatory planning; ecological design; capacity building

Introduction
Sustainability is often heard as a goal, but it is widely agreed that it is hard to achieve this goal in practice. At the same time, there is increased pressure for more effective community and stakeholder participation in planning, but debate
about the best way to mobilize and utilize such participation. Reflecting a global shift in awareness of the value of community and stakeholder participation in planning, several significant changes in policy have recently been enacted.
The Convention on Access to Information, Public Participation in Decision-Making and Access to Justice in Environmental Matters entered into force in October 2001, and now has 40 signatories (UN ECE, 1998). Recent
environmental legislation, such as the European Union Water Framework Directive, calls for more effective stakeholder and public participation in planning. Achieving the ambitious objectives of such legislation will require changes
in behavior from a wide range of people. This adds impetus to call for more effective participation in planning, as people’s motivation to change is linked to their understanding (Ison et al., 1997; Meppem and Gill, 1998).
Recent policy reviews have identified a lack of skilled practitioners able to engage stakeholders in such planning as a major barrier to sustainable development in the UK. The CABE report, Building Sustainable Communities:
Developing the Skills We Need, states:
“The lack of relevant skills is the single biggest barrier to the development of sustainable communities… in particular, in the discipline of managing community involvement in the design and
development processes” (Commission for Architecture and the Built Environment, 2003, pg. 3 - 4).
The Egan Review - Skills for Sustainable Communities lists nearly eighty occupations that are involved in the processes of “planning, delivering and maintaining sustainable communities”, and discusses an urgent need to develop
the skills required to deliver sustainable communities in all of these occupations (Office of the Deputy Prime Minister, 2004). In response to these reviews, nine Regional Centres for Excellence in Regeneration and a national Academy
for Sustainable Communities have been launched (Academy for Sustainable Communities, 2006; Barton, 2006).
Several research projects have assessed participatory processes and their effectiveness (e.g. Aldred and Jacobs, 2000; Burton et al., 2004; Lowndes and Stoker, 1998; Oels, 2003; Tippett et al., 2005; Webler, 1995; Webler et al.,
1995). A review of literature, however, has highlighted that little empirical research has been conducted on the efficacy of training practitioners for capacity building in the skills required to deliver the meaningful participation and
integrated planning called for in recent shifts in policy. Developing effective training in facilitation and an accessible learning resource to support facilitators in their work would help address this lack.
This research in the NorthWest of England aims to develop a participatory process for ecological planning, which is based on a systems thinking framework (Tippett, 2005b), into a transferable methodology available to a range of
practitioners. This will be approached through action research in 2006, and is supported by the Environment Agency and Manchester City Council. A literature review will examine best practices. The researchers will work with trainee
facilitators to engage stakeholder and community participation in planning projects. Training techniques, to enable the facilitators to learn how best to use the process, will be developed and evaluated. Sources of data will include:
In-depth, semi-structured ‘before and after’ interviews with trainee facilitators;
Analysis of data collected during the action research from participant observation;
Trainee facilitators’ journals and debriefing feedback; and
In-depth workshops with stakeholders to test and develop the training approaches.
The application of systems thinking principles to capacity building in participatory, ecological design will be explored in this research. In this paper a conceptual model based on systems thinking principles is developed for analysis of
results from the ongoing empirical research. This builds on work to explore the teaching of ecological principles in design education (Johnson and Hill, 2002; Karr, 2002; Pulliam, 2002), Capra’s (2002) development of living systems
thinking in relationship to ecological design and eco-literacy, and recent applications of complexity theory principles to learning and innovation in organizations (Van der Walt, 2006; Webb et al., 2006).
As this is an early stage in the research, this paper is exploratory and largely theoretical in nature. It is intended as a thought experiment to support current empirical research.

Capacity Building
"The skills, aptitudes and attitudes necessary to industrialise the earth, however, are not necessarily the same as those that will be needed to heal the earth or to build durable economies and good communities.
Resolution of the great ecological challenges of the next century will require us to reconsider the substance, process, and purpose of education at all levels” (Orr, 1994, pg. 77).
Participation in decision making and developing a shared understanding of problems and options, may increase the likelihood of changing behavior (Allen et al., 2002). This relates to a shift in understanding of the process of planning,
which has been termed ‘planning as learning’ (e.g. Therivel and Partidario, 2000). Discussing findings from the research in the Global Environmental Change Programme (Economic & Social Research Council, 2000), Allen (2002)
states “Consequently, environmental policy itself has come to be seen as a learning process where the interaction between policy makers and stakeholders is as important as the rules themselves”.
Capacity building is defined as “strengthening people's capacity to determine their own values and priorities, and to organize themselves to act on these” (Gensamo, 2002, pg. 6). It consists of developing awareness, knowledge,
skills and operational capability by actors to achieve their purpose. A process of capacity building to help stakeholders move towards sustainable communities offers opportunities to deliver several objectives at once. As discussed in
Downie and Elrick (2000, pg. 251), community planning in environmental issues offers the opportunity to weave together policy objectives of “social inclusion, lifelong learning and active citizenship”. Much of the development of
participatory methodologies has originated in ‘less industrialized regions’ of the world, and this link between participation and capacity building is stressed as a key benefit of participatory planning (e.g. Roberts, 2002).
Wilcox (1994, pg. 52) reminds us that effective participation requires skilled facilitation. Discussing the implementation of the European Union Water Framework Directive (WFD), Jones (2001) states that “ river basin authorities
must be prepared to devote time to careful planning and to invest meaningful financial and human resources. Such investment has the potential to be extremely cost-effective in terms of the benefits derived for WFD implementation”.
If this investment includes attention to capacity building in stakeholders, not only can some of the costs for continuous involvement be born by stakeholders and partnerships, but also the quality of the participation and plans is likely
to be enhanced.
Learning is an essential component of management. Whilst it is individuals who learn, they do so in social groups. Social learning can be seen as a “combination of adaptive management and political change” (Lee, 1993, pg. 8). It
is “a dynamic process which enables individuals to engage in new ways of thinking together to address problems such as the unsustainable use of water” (Social Learning for the Integrated Management and sustainable use of water
at catchment scale - SLIM Project, 2003). Social learning can be seen as a desirable outcome from participation in planning, and a necessary component of political change (e.g. Sabatier and Jenkins-Smith, 1999).

A participatory planning process that encourages participants to develop plans requires the development of new skills. Skilled designers and planners will also be required to develop new ideas, to integrate complex technical
information with the meanings and concepts that emerge from participatory planning into achievable plans and strategies. These designers will need to develop skills of communication and ecological planning in addition to the more
traditional skills of design, drafting, and engineering.
New forms of production suggested by ecological design will require new forms of economic and social structures. Soderqvist et al (2000, pg. 1) suggest that in addition to formal means of changing behavior, such as laws and
regulations, “social norms, codes and other informal constraints for human behaviour” will be required. Capacity building can thus be seen to be necessary for both individuals and organizations. It is necessary for professionals
involved in facilitating participatory approaches and stakeholder involvement, as well as for projects involved in all aspects of changing the environment, from engineers to planners to economic developers. It is also essential that
capacity building takes places at the community level, to enable community members to effectively contribute to the sustainable development of their neighborhoods. In this research, the research participants are starting from a good
knowledge of landscape and ecological processes, and have some experience of running workshops. Further research is planned to test capacity building concepts for people with different levels of knowledge and experience.
The concept of capital is inherent in economic theory. It implies an accumulation, a build up of wealth, from which interest can be derived. Several sociologists have extended the concept from financial capital, defined as monetary
wealth, to include human capital, defined as skills and education. The link between human capital, or skills and knowledge, and the economy was highlighted in the 1995 World Bank’s report. The ‘Wealth Index’ compared the
financial and manufactured capital reflected on global balance sheets with the total value of human capital. It was found that the human capital was worth three times the more tangible measures of capital (World Bank, 1995).
In the oft-quoted article Bowling Alone, Putnam (1995, pg. 67) defines social capital as “networks, norms and social trust that facilitate coordination and cooperation for mutual benefit”. He sees it as a holistic, emergent property
associated with places, which develops above the level of individual. Networks constitute the irreplaceable social capital of a city, which once lost can only be replaced by a slow rebuilding of the networks (Jacobs, 1961). Gilchrist
(2000, pg. 264) emphasizes the role of developing well-connected networks to "shape an integrated and dynamic social and organisational environment".
Foucault (1982, pg. 224) reminds us “power relations are rooted in the system of social networks”. Building social capital involves a process of stratification and consolidation, which can allow the more advantaged to “reproduce
and consolidate advantage” (White, 2002, pg. 256). Policy networks, for instance, can serve to consolidate the voices of those ‘in’ the network, making it harder for the views of those ‘outside’ the network to be heard, they
“privilege certain interests, not only by according them access but also by favouring their preferred policy outcomes” (Rhodes, 2001, pg. 10). Participatory processes can help to enhance the voices of the already powerful in decision
making (e.g. Cooke and Kothari, 2001). Social capital can help to maintain conditions of inequality. This understanding helps to avoid blaming poor people for not using their capital, it may exist at the community level, but does not
necessarily allow them to rise above the institutionalized networks from which they are excluded (White, 2002).
In a landmark, decades long, study into regional governance in Italy the existence of social capital and civic engagement was seen to be a prerequisite for successful governmental structure. Commenting on this study Putnam (1993,
pg. 101) suggests that there is an “almost perfect correlation between civil engagement and effective government”. De Tocqueville contended that an abundance of civil associations contributed to the stability of American democracy.
Civil associations, he insisted, were more crucial than political associations to a democratic society (de Tocqueville, 1969).
There is a reciprocal relationship between social capital and participation in democracy. The act of participation creates relationships and networks, which can help to build social capital. At the same time, the social capital may be the
necessary prerequisite for civic engagement, and development of the “cultural will to solve community problems collaboratively” (Wilson, 1997, pg. 747). O'Riordan (1998, pg. 99) discusses the value of attempts to measure natural
capital in stimulating debate about sustainability and encouraging “society to look more carefully at those phenomena which society has never sought properly to measure or to care for in a comprehensive way”. He goes on to
suggest that “the coupling of social and natural capital accounts is likely to be a concept that will attract political attention in the near future” and gives examples of the interrelationship between these two areas in South Africa’s
transition to a more democratic society. In this analysis capacity building is posited as an essential step in terms of improving the possibility for ecological sustainability. In a reciprocal relationship, the involvement of stakeholders in
the process of ecological planning can in and of itself provide a powerful mechanism for capacity building. To be effective, capacity building requires careful attention to the forms of engagement and the design of participation events.

Systems thinking principles and capacity building for integrated planning
The report, The Law of Sustainable Development produced by the European Commission, explores the ‘legal theory of sustainable development’ and states: “today, no serious study and application of the principles of sustainable
development is possible without the help of systems science” (Decleris, 2000, pg. 8).
There are three major strands of systems thinking, first order cybernetics, or ‘hard systems’, ‘soft systems’ and second order cybernetics, which combines insights from the first two strands. Hard systems approaches are concerned
with information theory, feedback and control. Methods include attempts to model interactions, based largely in engineering, mathematical modeling and operational research (Maiteny and Ison, 2000). Studies often have a clear
objective of optimizing a particular system, such as the early work during World War II planning military operations, e.g. intercepting aircrafts with missiles. In urban planning systems thinking had a major impact in the 1960’s, with
a shift of understanding of the city from a series of spaces to be designed as fairly static blueprints mainly concerned with spatial features, to a complex set of interacting, dynamic forces (Hall, 2002). The application of hard systems
modeling to urban systems, including traffic planning and housing allocation, was developed by planning theorists (McLoughlin, 1969) and continues to have an impact on environmental management systems such as Environmental
Impact Assessment (Taylor, 1998) and River Basin Management (e.g. Franklin et al., 2001; Huffman, 2001; Knott and Haywood, 2001).
Soft systems methodologies include the perceptions of actors in the system, and are concerned with systems within systems. Unlike ‘hard systems’ approaches, systems are not seen as actual ‘things in the world’, but rather as
constructs that are ‘brought into being’ by observers, thus including the worldview of the actors within them (Ison et al., 1997). Ison (1998) suggests that the definition of a system “ an integrated whole… whose essential properties
arise from the relationships between its parts” needs to include the concept that it is “distinguished by an observer”. Beer (1980) states “A system is not something presented to the observer, it is something recognized by him”. Soft
systems approaches are based on a learning paradigm. Checkland (1991, pg. 285), author of Systems Thinking, Systems Practice, says, “The unquestioned prime value embodied in ‘a systems approach’ is that continuous, neverending learning is a good thing”. Soft systems methodology emerged initially from the application of insights of systems engineering to social problems, and the realization that a description of real world systems as ‘machines’, in
need of engineering to be able to better meet their objectives, was inadequate. Instead, systems were seen as including purposeful human actors, which were behaving in ways that were meaningful to them (Checkland, 2000).
Second order cybernetics incorporate general principles derived from biology which can be applied to other systems and “a theory of the observer that emphasizes the interpreted and constructed nature of social reality” (Mingers,
1997, pg. 304). Second order cybernetics includes insights from hard and soft systems perspectives.
Conceptions of science and the nature of living systems influence understanding of human culture. A shift in scientific paradigm could have profound implications for the organization of society and its relationship to natural systems.
These implications are explored in the book Gaia: A Way of Knowing, Political Implications of the New Biology (Thompson, 1987).
Lakoff and Johnson (1999) illuminate the way humans construct meaning through metaphor. The important role of metaphor in the creation of meaning, and the role of mental models in filtering information, suggests that changing the
metaphors used in planning is central to a shift in both our conceptions of planning and the way in which we can plan. Metaphors are not merely useful mental constructs, but can provide a powerful generative framework for
rethinking the way in which humans interact with the environment. In a review of shifts towards sustainability in leading organizations, Doppelt (2003) argues that changes in mental models and assumptions are essential. They
facilitate the organizational and cultural change he suggests is necessary to achieve changes in management and practice.
Earlier applications of new metaphors to reconceptualise fields of inquiry based on paradigms of systems thinking include:
Jouni’s (2001) application of ecosystem metaphors to industry;
an application of the metaphor of the living cell to community based rehabilitation for people with disabilities (Johnstone, 2003);
thinking of democracy and consciousness from a perspective of the lessons of evolution (Banathy, 2003b);
and applying an understanding of networks to understanding possible antidotes to terrorism (Ackoff and Strumpfer, 2003) .
Concepts of systems thinking have also had a profound influence on the field of ecosystem management, in helping to understand “the complexity of ecological and organizational systems” (Wondolleck and Yaffee, 2000, pg. 15).
‘Whole ecosystem approaches’ have yielded valuable insights in applications ranging from forestry to fishery management, to integrating indigenous concepts of nature with ‘modern’ modeling and management of wildlife
populations (e.g. Kendrick, 2003; Seixas and Berkes, 2003; Trosper, 2003).
Research instigated by the Resilience Network explores systems concepts such as resilience, scale and emergence in relationship to 'social-ecological system change' (Berkes et al., 2003). The ‘Shire Conference’ brought together
leading practitioners in the fields of landscape design, planning and ecology to explore the possible implications of the new paradigms for the art and practice of landscape planning (Pulliam, 2002). The book developed from the
conference discussions concludes that both ideas about nature and the relationships between humans and nature are shifting. It highlights the advantages and the difficulties of bringing ecology into a closer relationship with design as a
‘framework for learning’ (Hill and Johnson, 2002).
In the research discussed here, an assumption is made that moves towards sustainable communities will require a holistic approach, and that the principles of second order systems thinking will be useful in this endeavor. The
application of systems principles in a participatory planning process tested in action research in Manchester, UK are explored in Tippett (2005a; 2005b). The current research builds on this earlier research, extending it to look at ways
of developing the skills necessary to implement such holistic planning.
In this paper, concepts of systems thinking are used as a structure to conceptualize capacity building in practitioners, in order to enable integrated planning. This endeavor starts with the assumption that any social-political system in
which capacity building for participatory planning is intended will be inherently complex, thus developing understanding of these systems may be aided by annals of living systems principles.
In this emergent theoretical framework, eight major concepts of second order cybernetics based on a living systems paradigm are explored, namely:

1.
2.
3.
4.
5.
6.

requisite variety and the value of diversity;
holism and networks of relationships;
self similarity and links across levels of scale,
process and pattern;
self-organization and emergence;
unpredictability and triggers of change;

7.
8.

history and context;
and cognition as the process characterizing living systems.

These principles are derived from the synthesis of ideas in Capra (1996), building on the Santiago school of cognition (Maturana, 1992; Maturana and Bunnell, 1999a, b; Maturana and Varela, 1987) and the related cognitive work of
Lakoff and Johnson (1980; 1999). They have been refined through the development of the DesignWays process of participatory planning and the action research testing this process in North England described above (see also http://
www.holocene.net/designways.htm).
Ways these principles can help to develop new approaches in capacity building for integrated, participatory planning are explored below. Further sources of these ideas and reflections on the thinking behind the principles are detailed.
This is seen as the first stage of developing a conceptual framework for analysis of the empirical data emerging from this action research, and as such will be refined through reflection and testing against the data in the next stage of
analysis.
The following is a set of skills that the authors have developed as key for practitioners to be able to facilitate participatory, integrated planning, leading towards sustainable communities. This set of skills has emerged from research
conducted by Tippett, testing an integrated approach to participatory planning, and in her work as a lecturer in spatial planning at the University of Manchester, as the key skills a planner would require in a post-modern world (based
on developments in planning theory, including: Attfield, 1991; Baum, 2003; Beatley, 1994; Dear, 1986; Flyvberg, 2003; Forester, 1989; Imrie and Hall, 2001; Sandercock, 2003; Taylor, 1998). This is an initial set of skills, which
will be further refined in the next phase of this research.
Awareness
Observation and analysis of social processes
Observation and analysis of ecological processes
Openness to surprise and new ideas
Ability to ask questions
Knowledge of statutory, regulatory issues, plan making process – levers for, and barriers to, change
Critical thinking
Uncover and explore assumptions – both your own and those of others
Explore and be aware of differing cultural norms
Ability to ask questions of the bigger picture –global issues and possible implications of decisions for economic vitality, social equity and ecological integrity
Awareness of the many ways that power is enacted – formally and informally
Creativity
Use of different types of knowledge
Asking questions at a deeper level to generate new solutions
Cultivating different ways looking at issues
Adopting a flexible approach to process design in response to situations as they arise
Linking vision and general principles to context – the particulars of a place/situation
Facilitating/ enabling
Encouraging others to develop their skills and knowledge base
Creating the conditions for dialogue and questioning
Bringing people and types of knowledge together to develop a shared understanding of problems and options
Mapping stakeholders and being aware of possible diversities
Communication and facilitation skills
Integration
Develop shared understandings between disciplines
Ecological design skills
Multi-criteria decision making skills
Adaptive management approach – assessment and readjustment of management in light of changes
Leadership and governance skills
Ability to link planning and thinking across different levels of scale
Ethical development
Questioning your own values
Reflecting on your role as a practitioner and citizen
Being aware of possible consequences of actions
Creating the conditions for learning cycles – being open to feedback and creating opportunities for reflection
Humbleness and openness to admitting error
Ability to use imagination
Capacity for empathy, especially for others from different backgrounds to yourself
Developing pragmatic judgment – ask yourself what you like, how you work as a human as a yardstick for judgment

The following section explores key concepts in living systems paradigm and how they might contribute to developing an effective model for capacity building in these skills.

1. Requisite Variety
Variety in ecosystems is essential for innovation. The word ‘requisite’ implies enough diversity to give a system the ability to react to change (Ashby, 1957). Discussing the need for a ‘flexibility budget’ Bateson (1972, pg. 497) said,
“pathologies of our time may broadly be said to be the accumulated results of...the eating up of flexibility in response to stresses of one sort or another”. The concept of resilience is increasingly seen as essential in designing
sustainable communities (Berkes et al., 2003).
Capacity building will require work in a variety of settings and contexts. Appropriate techniques for capacity building will vary according to the nature of the work, size and type of the project and the stage in the process. A wide
range of methods have been pioneered for ways for people to interact, including new types of events and support frameworks.
In addition to the practical considerations of needing to adapt training and support for capacity building to each situation, the process of training needs to take into account the fact that people have a range of ways of learning, and that
effective training will tap into and use a variety of means of promoting this learning. The originator of the theory of ‘multiple intelligences’, Gardner (2000. pg. 4), suggests, “humans possess a range of capacities and potentials” .
The intelligences that Gardner initially identified are:
logical-mathematical intelligence;
linguistic intelligence;
spatial intelligence;
musical intelligence;
bodily-kinaesthetic intelligence;
intra-personal intelligence (ability to understand own emotions and motivation);
and interpersonal intelligence (ability to understand motivations in social setting).
In addition, in a recent book, he has added:
naturalist intelligence (ability to recognize and classify different patterns and forms of life in the environment), and
existential intelligence is proposed as a possible further candidate.
Gardner (2001) writes that using multiple intelligences in learning means that lessons are “much more likely to remain with us, embedded in our neural networks, and to be usable in flexible and innovative ways”. This insight has
profound implications for capacity building, emphasizing the need to develop new skills in ways that tap into these intelligences. In addition, capacity building processes can encourage participants to become more aware of their own
strengths and weaknesses in learning styles, and to think how this affects their approach to facilitating the involvement of others.

2. Holism and Networks

The study of ecology has led to an understanding of ecosystems as networks of relationships, including the relationships of food webs, bio-geological nutrient flows and species’ interactions with habitat. It involves understanding
hierarchies of networks, in which an organism (a network of relationships of cells and organs) cannot be seen as a separate entity from the ecosystem in which it is embedded, which is a part of the larger network of relationships in the
biosphere.
A central tenet of systems thinking is that ‘the whole is greater than the sum of its parts’. This has emerged from a realization of the limitations of reductionism. This approach has produced much valuable knowledge, but comes
across serious limitations in terms of understanding the properties of complex systems. To help meet this challenge of integration, practitioners need to learn to enable participants to explore and experience connections between
different areas of knowledge. This requires new approaches that make connections visible, preferably which incorporate multiple intelligences to help participants to develop a deep understanding of these connections.
Castells (1996) writes of the ‘rise of the network society’. This rise is influenced by the impact of the internet on communication, and the increased role of partnership working in many aspects of public life (e.g. Carley and Christie,
2000). A recent increase in interest in open source forms of knowledge creation may have profound impacts on the way we organize and share knowledge (e.g. Behlendorf, 1999; Keats, 2003; Peizer, 2003; Weber, 2004). Open
source intellectual property allows people to use ideas without locking them up as proprietary intellectual property. This makes ideas easily accessible and can encourage many people’s creativity to be harnessed in ongoing
development. As open source models are extended to domains outside software development, there are many questions as to how best to develop structures that maintain consistency and encourage sharing of improvements and
innovation. Principles for developing ‘communities of practice’ (Wegner et al., 2002) may help in this endeavor. Developing an awareness of connections amongst practitioners is encouraged by bringing together people from different
backgrounds and encouraging them to learn from each other. This will be encouraged through developing incentives for such learning and support mechanism to encourage it, for instance through mentoring relationships, and the
development of networks of learners who are able to support each other in developing new skills and areas of knowledge.

3. Self-similarity and Links Across Levels of Scale
Over the last three decades there has been an increased awareness that local actions have regional and global effects, and in turn local environmental issues can be affected by regional and global environmental change. Many
environmental problems have only become apparent over time, due to delays between cause and discernible effect. This lag is further complicated by the fact that global climate change, pollutants and ecological problems cross
boundaries of scale, such that effects from a source of pollution or a human activity may be manifested at a different level of scale than its cause (Gibson et al., 2000). Such awareness points to the need to develop capacity in
practitioners to link analysis and action across levels of scale.
An attempt to find principles applicable at multiple scales has been central to the development of systems thinking. This endeavor aims to reduce the duplication of effort and to promote improved communication between people
working in different fields (e.g. Checkland, 1991; Maiteny and Ison, 2000).
Capacity building processes that actively seek opportunities to bring together actors working at different levels of scale would promote the skills of linking planning across scales. This would be enhanced by developing
communication and training materials that show similarities of principles and ideas across levels of scale, and which enable participants to think of differences and similarities between the levels. In this endeavor, exploring global
principles of sustainability can offer a means of linking an embodied awareness of understanding and global similarities of geo-biological resource flows, which can foster understanding, as the Earth is a common factor between all
participants in a planning process. Governance structures could encourage communication between actors working at different levels of scale.

4. Process and Pattern
Physical forms are like ripples created from dynamic change, chimeras which may be relatively stable, but which are derived from the maintenance of self-organization in a state far from equilibrium. Patterns are configurations of
relationships, which are expressed as repetition and similarities in space (form) and time (development). An understanding of patterns provides an essential link between insights into the interconnected nature of the world and design
(Tippett, 1996, 2000). A pattern language, or set of organizing principles, can act as a tool for thinking about design (Alexander et al., 1977).
The concept of enacted cognition (Maturana and Varela, 1987) with its emphasis on learning through moving and physical engagement with the world “demonstrates how the way we experience the world is very much an active
construction involving the whole body” (Mingers and Brocklesby, 1997, pg. 500). Capacity building processes should include stages which encourage observation, and direct experience, of natural systems in the local landscapes, to
help develop naturalistic intelligence and awareness of the relationship between process and patterns. Such active learning can be enhanced through using the local landscape in the areas of training as a learning resource (Hough, 2002)
In addition, participants in learning can be encouraged to consider the nature of flows of energy and materials in the areas in which they work, and how these relate to the patterns of infrastructure and landscapes they are working with,
to develop their own awareness of these flows. They will thus be better able to work with others to encourage an awareness of sustainability issues.
The concept of process and pattern also implies that careful attention to the form of the training and communication tools used to encourage capacity building can have an effect on its effectiveness. For example, graphic, interactive
toolkits which encourage participants to explore and make visible connections between ideas, in a process of learning that allows patterns to emerge and be made visible, can help deepen learning of principles.

5. Self-organization and Emergence
A major concept of second order systems thinking is that of self-organization, in which the interaction of different elements can create emergent properties, which cannot be predicted from the sum of the parts of the system. As the
concept of self-organization has been explored with more sophisticated mathematical modeling, new understandings of “the creation of novel structures and modes of behaviour in the process of development, learning,
and evolution” have been developed (Capra, 1996, pg. 85).
The trend of applying systems thinking to organisational management was seen in early work of Beer (1980; 1995) and de Geus (2002) and popularized in books such as The Fifth Discipline (Senge, 1990) and the work of Wegner
(2002). The concept of self-organization plays an important role in this work, and management is seen as an arrangement so that people can self-manage, and create learning organizations through their dynamic interactions.
In terms of capacity building, trainers and program managers need to recognize that the way that different people will learn will be inherently different, and that learning will emerge from the interactions of actors in a dynamic
situation. This implies a need to allow learners to tailor a program of training to their own needs, to allow for flexibility as different opportunities arise in the process. It implies allowing trainees opportunities to manage their own
learning process, and to integrate this with their developing awareness of their skills and roles as practitioners (e.g. Banathy, 2003a).

6. Unpredictability and Triggers of Change
Systems which are open to a flow of energy, information and materials self organize in unpredictable ways, dependent on the interaction of the parts, and on the context in which this interaction takes place (Kay et al., 1999). In terms
of increasing knowledge about causality and possibilities for technology, 'reductionist thinking’ has had tremendous success. Its intellectual process has been characterized by fragmenting the world into its smallest indivisible pieces,
and attempting to describe and understand the forces interacting on these parts. This has led to an increased ability to predict events in many circumstances. The role of many of the institutions of science has been to provide sufficient
information and predictive ability to enable humans to control and manipulate nature.
Recent discoveries of the interconnected and complex dynamic nature of the world have suggested, however, that there is a fundamental limit to knowledge derived in this way. Ecological systems cannot be fully described and
understood from a description of the interaction of simple particles in a Newtonian field of forces. This was brought to attention by the meteorologist Edward Lorenz in the 1960s, through his attempts to model the weather. In his
words, "I realized that any physical system that behaved non-periodically would be unpredictable” (quoted in Capra, 1996, pg. 134). Systems thinking has arisen in part in response to three problems in science: “complexity in
general, the extension of science to cover social phenomena, and the application of science in real world situations” (Checkland, 1991, pg. 74).
Ackoff (2003) stresses the need to be able to make mistakes, or to admit that unexpected consequences have arisen from actions, and to learn from them. Changes in planning process will require practitioners to be willing to admit to
mistakes and to discuss potential learning in new areas, which is not always a comfortable process. Change needs to be supported from directors and key people in the higher ranks of organizations, helping to create a culture in which
admission of mistakes is seen as not only acceptable, but a necessary part of learning. An attitude of ‘zero tolerance of failure’ needs to be replaced with zero tolerance of rigid attitudes and lack of learning. It is an encouraging sign that
The Egan Review suggests job applicants for the proposed National Centre for Sustainable Community Skills must have at least one failure from which they have learned.

7. History and Context
In addition to a recognition that the interactions in complex systems can give rise to new and emergent properties in a process of self-organization, studies into evolving systems have shown the importance of the starting points and
context of the system on the overall evolution of the system. The metaphor of the machine has influenced planning for some time. The underlying metaphor of design in a process of planning for sustainability can be that of a living
ecosystem. This metaphorical understanding is based in patterns and similarities in the processes of evolution and development of complex organisms. Each ecosystem develops in relationship to the context of the place, and is both
affected by, and affects, its surroundings. Life is not simply an accident on inert rock. Living organisms are engaged in a dynamic interplay of matter and energy, a sun-driven dance that connects rock, water and atmosphere. There is a
tendency towards a self-organizing state, embodying resilience, but one which is adapted to the particular circumstances of the place.
Any process of capacity building will involve working with people who have their own history and context of knowledge and worldview. These diverse starting points needs to taken into account in capacity building, respecting the
experiences of the learners, whilst encouraging reflection on how people’s experiences and prior learning affect their ability to develop new skills and capacities. Starting with processes to elicit people’s understandings, and allowing
opportunities for participants to discuss their own experiences and stories, is important in providing a learning environment in which people are able to connect new learning to their own context. Through sharing stories of their own
learning process and development, trainers can help ground abstract principles in real examples. Trainers are thus demonstrating in their own behaviour the processes of change and reflection that are essential for developing new
skills.
In this endeavor, Kolb’s (1973; 1984) insight into the value of learning cycles is important. In any capacity building program, it is important to allow for hands on experience, reflection, conceptualization and further active
experimentation in a cycle of learning.
In addition to skill, effective deployment of participatory planning requires careful consideration of how to tailor the planning process to the particular context. This implies both attention to the needs and interest of the participants, and
an understanding of the reasoning behind the process, so that it can be adapted without losing its essential essence. This may need to be done ‘on the fly’ during workshops, requiring a degree of flexibility on behalf of the facilitator.
Training should encourage an awareness of the underlying principles behind participatory tools, preferably in a context of practice, so that facilitators are offered support as they learn to use it in different contexts, and learn when and
how it is appropriate to adapt the tools and approaches to meet the different contexts they are experiencing, and the emerging interactions of stakeholders.

8. Cognition Characterizes Living Systems
If the aim is to design in a way more consistent with living systems, it is worth asking, ‘What is life?’, as did the Chilean biologists Maturana and Varela (1992). They found that the answer was inextricably interwoven with the
question ‘What is cognition?’. The process of knowing and self-reproducing in the world is inherent in the act of living (Maturana and Varela, 1987). This insight led to the development of the theory of autopoiesis, which explores the
relationship between the process of interacting with the environment and the development of living organisms. The idea of ‘enacted cognition’ in autopoiesis:
“was the result of suspecting that biological cognition in general was not to be understood as a representation of the world out there, but rather as an ongoing bringing-forth of a world, through the very process of living itself”.
The theory has led to an exploration of emerging properties of living systems at different levels of scale. This includes a debate about whether or not the interactions of the earth's geo-chemical cycles and living organisms in a state of
dynamic homeostasis can be considered as constituting the Earth itself as a living entity (e.g. Lovelock, 1991; Sagan, 1990).
In his search for ‘the pattern which connects’ Bateson (1972; 1979) looked at concepts of cognition and life, attempting to understand how systems self-organize and adapt in a constantly fluctuating environment. The importance of
patterns in a holistic view of the world is emphasized in the following quote from Holism and Evolution, written in 1926 by the Prime Minister of South Africa:
"If you take patterns as the ultimate structure of the world, if it is arrangements and not stuff that make up the world, the new concept leads you to the concept of wholes. Wholes have no stuff, they are arrangements.
Science has come round to the view that the world consists of patterns, and I construe that to be that the world consists of wholes" (Smuts, 1926).
Advances in the science of dynamic systems, including complexity and chaos theories provide an opportunity to “learn from the principles involved as they apply to various circumstances” (O'Riordan, Timothy, 2000, pg. 16).
Patterns that embody ecological processes and mediate flows of material and energy can act as models for interweaving social, economic, biological and geological processes in a way that makes ecological knowledge applicable to
design.
Learning from living systems can be related to the process of rethinking the nature of development discussed above. Living systems are organizationally closed. Changes in the environment can trigger changes in the organism, but
cannot determine the changes. The organism cannot be separated from the environment with which it interacts, it is in a real sense embedded in a “circular pattern of interaction through which it is defined” (Morgan, 1997, pg. 254). It
is not possible to ‘regenerate’ an area through applying a formula or imposing a development plan. It is only possible to create the conditions in which regeneration might flourish. Equally, it is not possible to teach practitioners the
skills necessary to encourage such regeneration, it is only possible to create the conditions in which they may experience and learn them for themselves.

Conclusion
In planning theory there has been an emerging discussion of the need for practitioners involved in shaping communities and spaces to explicitly explore their value systems, and develop their awareness of their role as ethical actors.
The erosion of certainty and a sense of confidence in universally accepted values heralded by post-modern theory has highlighted the fact that there is no such thing as value-free action. Instead there is a need to consciously explore
values and to be aware of the underlying assumptions that color our perception of the world and decisions we make, based on those perceptions.
A possible new role for spatial planning is emerging, one that includes actively developing a vision for a desirable future, which is commonly understood and shared, with broad and ambitious goals. This is a significant shift from
seeing the planner as a neutral technician, who applies technical skills to solving practical problems. The value of developing such future visions has been emphasized in two of the key policy messages in Planning Policy Statement 1,
the documents setting out the philosophy of the recent revision of the British planning system, recognizing:
“the need for positive planning to achieve sustainable development objectives and proactive management of development, rather than simply regulation and control; and the need for plans to set clear visions for
communities and help to integrate the wide range of activities relating to development and regeneration” (Office of the Deputy Prime Minster, 2004).
Cultivating an ethical awareness, and tying it to the skills of sustainable planning, in which conditions are created for meaningful dialogue and possible long-term implications of our actions are explored and debated, requires a new set
of skills and capacities in practitioners. This paper has developed a conceptual framework for exploring possible ways of developing these capacities, using living systems thinking principles as a starting point for developing new
approaches. This conceptual framework will be refined and tested in action research, training facilitators in a participatory approach to ecological planning in the North West of England.
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Abstract
A sustainable business system should uphold a core value linkage between customer interests
and business operations and their foundation in natural and human resource values. However, in
many industrial economies, companies in the established business systems, all too frequently
seek to obtain the natural and human resources at lowest short-term costs while paying little or
no attention to the long-term sustainability of the natural and human systems upon which their
sustainable livelihood is dependent.
This paper presents an innovation approach with the objective to create higher market value for
hard-wood products and to increase system effectiveness by helping to enhance the multiple uses
of forests. One objective is to use the entire eco-system and product design as essential elements
to bring more resources into the forestry-based business system. This should serve as a strong
catalyst to build greater motivation for sustainable management of the entire system. The
resources are used to support development of sustainable, diverse-species forests and local,
regional and global businesses, and thus, help to develop an improved, sustainable forest system
as an integral component of more sustainable regional development. One part of the innovation
system advancement is opportunity based learning in collaboration with entrepreneurial business
developments.
The innovation system is designed to increase the supply chain efficiency and effectiveness and
to promote business development of new forest-based products and services with higher added
value. The mutual involvement of landowners, municipalities, enterprises and customers is
needed to assure sustainability on social, biodiversity and business levels. The value
enhancement has a basis in creation of company images and a market perception that more
clearly highlights the valuable feeling of being in contact with the treasures of nature. One tool to
highlight the interconnections is storytelling. The innovation system has a foundation of
expertise in established forest-based businesses. The present development phase is designed to
support transformative innovations through promotion of further development of the forest-based
business system to produce higher added value and to enable a more sustainable forestry and
thus a more sustainable society.
Keywords: integration; renewable resources; innovation system; hardwood product system,
sustainable regional development
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Introduction
Forests and timber based businesses produce a significant part of Sweden’s balance of trade; that
is 110 billon SEK or 14% of Sweden’s annual export value. The main timber based industries
use spruce as a base for pulp, paper, and construction wood. For a number of decades, Sweden
has invested heavily in development of the pulp and paper industries and the forestry research
has focused on production of softwood for those industries, as indicted by publications in Table
1. Most of the forestry research and development have been focused on Scots pine and Norway
spruce.
The South part of Sweden has had a large portion of agricultural land. This region has had a
considerable number of small saw mills and furniture producing companies. However, during
recent decades, there has been a structural development so that the timber-based business system
is now dominated by large softwood industries. Today, Southern Swedish forests are 79 % softwood, and 19 % hardwood, see Table 1. A considerable part of the forest land is owed by small
private land owners.
Table 1. Timber volumes and relative amounts of research per tree species
Standing volume
Se. Publications
Int. Publications

Beech
2.0
3.6
8.8

Oak
3.2
1.7
8.9

Ash
<…….
0.3
2.2

other
3.9
3.4
6.3

Alder
…….>
1.6
4.3

Aspen
1.9
2.3
2.1

Birch
9.9
3,4
9.0

Spruce
49.4
39,6
29.1

Pine
29.7
44.1
29.3

Row 1; Standing volume of timber, % by species 1998-2002, in the South part of Sweden, (Götaland), other = other
broad-leaved (National board of forestry, 2006)
Row 2 & 3; Research publications 1990-1999, % /species in Swedish and in total in International scientifically
related literature. (Löf, 2001)

The Swedish Base of Forest Related Knowledge and Organizations
This paper focuses on an innovation system approach that is being used to mobilize and focus
diverse kinds of forestry related knowledge through more explicit linkages to entrepreneurial and
intrapreneurial business developments. The goal is to produce higher value added from hard- and
soft-wood, as well as from other forest related products and services, in order to help make
Southern Swedish forests and communities more sustainable. While we focus upon both hard
and soft-wood related entrepreneurs; our special focus is upon the hard-wood chain because less
systematic attention has been given to that part of the regional development efforts.
Sweden has a recent history of a multifaceted variety of forest and wood related knowledge and
local business traditions. During the twentieth century a large part of the Swedish research and
industrial investments were made within forest related subject areas. The forest related part of
the Swedish University of Agricultural Sciences was started in 1914 and during more recent
decades, Sweden has been a development leader in pulp and paper technologies.
The Swedish Society for Nature Conservation was started in 1909 and in 1972 Stockholm,
Sweden hosted the first major United Nations Conference on the Human Environment. Some
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examples that illustrate the present situation; Växjö University has a research profile in Forest
Industry Production Systems. The Swedish Governmental Agency for Innovation Systems has a
priority area in research on Wood Manufacturing.
The Wood Center in Nässjö is promoting market-oriented wood industry development and
renewal. The Broadleaf Program at the Swedish University of Agricultural Sciences is a forest
research project 2003- 2009 that focuses on eight noble tree species Ulmus spp., Fraxinus
excelsior, Carpinus betulus, Fagus sylvatica, Quercus spp. Prunus avium, Tilia cordata and Acer
platanoides. Furthermore there are numerous networks and for example The Forestry Research
Institute of Sweden, SKOGFORSK is pursuing demand-driven applied research and SP Trätek is
working as a collective research and development resource for the Swedish timber and wood
manufacturing industries.

The Innovation System Approach
Our new innovation approach is designed to lift the value level for the total forestry-products and
services supply chain, by linking development of higher customer value to forest developments.
It is a commercially based development approach designed to ensure a more sustainable forestry
system and sustainable regional development. The ‘Innovation System for Sustainable
Forestry’ (ISSF) is designed to ensure higher market values for a multifaceted variety of wood
based products and forest based services. ISSF is designed to become a leading example in line
with the UN objective to change consumption and production patterns (The Marrakech Process,
2006). The primary focus is on transformative, innovative business developments in
collaboration with life-long educational initiatives.
The most explicit goal is to enable enhanced use of the best pieces of the timber, the fillets as the
Wernerträ manager described them, see also Wernerträ Figure 5, to produce higher added value,
and simultaneously to coordinate this with system optimization to enhance the utilization of all
parts of all kinds of timber from many more species.
Another aspect of the system is to improve the utilization of bio-energy through logistic business
system optimization, to make better use of more of the timber and other parts of the trees,
because forestry based fuels are preferable from sustainability point of view. (Mills et. al. 1991
and Sanden et. al. 2005) The overall, long-term vision includes innovative business development
by supporting the societal appreciation for not only the physical products they can derive from
forests but also through appreciation other kinds of ‘nature’s services’ that forests provide such
as provision of habitats for diverse species, air quality improvement, water quality and quantity
management and provision of places for human habitats and recreation.
A basic objective of ISSF is to promote support to “Make the winners”, in contrast with the
traditional financial venture capital funding system that tends to only try to “Pick the winners”,
which was highlighted recently in the local media (Mickos and Karlsson, 2006).

Opportunity Based Learning
The next step is to promote entrepreneurship through courses where learning is realized through
work with development of real companies in parallel with university related education. This
could be described as problem based learning (PBL) on entrepreneurship. However, the core of
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innovation is to search for opportunities and a possible path forward, rather than digging into
problems, i.e. Opportunity Based Learning.
The innovation school focuses on entrepreneurship that fosters the new market-based business
logics, with product and system design as key to higher added value (se also Fig. 4 below). Each
entrepreneur is to be supported by at least one of the companies in the innovation system and is
to be supported by a personal mentor, in addition to the formal/informal courses.
The support for the entrepreneurs is organised in a Tripe Helix manner; with:
z

companies that facilitate the entrepreneur’s entrance into the business system and that
help to arrange investment resources in exchange for partial ownership;

z

societal support for the innovation system’s activities and their interconnections to societal
development interests such as sustainable forestry;

z

University involvement in competence development through research and education.

The innovation school management is coordinating the process of acquisition of innovative
ideas. Some ideas are entered by potential entrepreneurs in collaboration with companies. The
other entrepreneurial candidates, ideas and companies will be matched so that each preliminary
selected idea is matched to a potential entrepreneur. From that point on, the selected person is the
one that has the main responsibility to promote the idea and then an innovation school board will
make the selection of the entrepreneurs that will be admitted and supported. The innovation
school concept is designed to promote innovative company development projects in forestry
related businesses and in regional sustainable development in Southern Sweden.

Innovation System Goal Levels
The evolving ISSF is designed to function at the following levels:
1. Enhanced forest system resilience and reduction of risk through increased reliance upon
biological, ecological and cultural diversity;
2. Enhanced market awareness and appreciation of sustainability oriented investments and
through building upon the human value of substantial connections to nature;
3. Enhanced regional business resilience through support of diversity and entrepreneurship;
4. Expanded development of new material products and materials with a higher value
added;
5. Optimization of the business system to enhance the effectiveness and to obtain more
revenue from each area of forest land/decade in a sustainable manner;
6. Strengthening of a system for knowledge development and for enhanced ITC utilization
for documentation of tacit knowledge, actor coordination, indicator establishment and
continual improvement;
7. Achieve cost reduction by increasing system efficiency, e.g. optimization of logistics and
energy usage for drying of the timber.
‘Sustainable forestry’ is a relevant concept at all of these levels. The preservation of biodiversity
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challenge is obvious at level 1. However, actions at all levels will create strong driving forces for
investment in sustainable forestry as part of sustainable regional development.
The ISSF approach is designed to promote forest and wood related business developments. This
includes new hard and soft wood products, as well as architecture, design and wood based
construction materials development, new business solutions that enhance efficiency and
effectiveness. This includes a more sustainable energy supply and usage, and use of forests as a
basis for e.g. leaf extracts, health products, production of wine, mushrooms, berries and many
advanced forest-based chemicals.
Additionally, nature’s services provided by forests, such as wildlife habitat, aesthetic benefits, air
quality improvement, water purification, flood abatement and carbon dioxide fixation are
essential benefits provided by properly managed forests. All of these parameters as well as the
beautiful wood-based furniture that can be produced from hard-wood can provide value added
through elevated human enjoyment of close relationships to sustainably managed forests as
integral to sustainable regional development.
In a societal system’s study of oak, Ek and Johannesson (2005) highlighted that the recreational
health value has the same magnitude as the timber value and that forests also provide several
other regional values.
The County of Östergötland is rich in oak and broadleaved tree habitats, both forests
and wood-pastures with scattered trees. This gives a special character to the
landscape; it has high natural, cultural and aesthetic values. The oak-rich landscapes
have a special place in the hearts of the people from Östergötland and for many; an
oak pasture with grazing animals is the very image of a healthy, living countryside.
(Ek and Johannesson, 2005)
Ek and Johannesson suggest a multi-purpose management for making the oaks an even greater
asset for nature conservation, historical and aesthetic reasons, recreation and tourism as well as
for the economic potential through forestry and grazing.

The Southern Sweden Forest-Based Businesses
The logging and lumber logistics’ actors in Sweden have strong business links to the dominant
softwood timber industry actors (Anonymous, 2005). A large part of the timber is transformed to
pulp for paper or are exported as planks with a fairly low added value. The goal with the new
business logics is to create a more diverse forestry based business system that, in total, generates
higher human value in concert with sustainable forestry.
The supply chain in a forestry-based business system is illustrated in Figure 1. Currently, it is
mainly the softwood flow that has been industrialised in a market pull perspective. The Southern
Swedish hardwood business activities have lower quantities and are more tied to production push
material flows. The business tradition has been that, the supply of hardwood logs is dependent
upon the harvesting activities in the softwood forests which also produce hardwood logs in
seasons related to the softwood logging seasons and ventures. To some extent; this can be
rectified by elucidating the advantage of market pull and by ICT for interconnection along the
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supply chain so that the loggers have up to date timber-demand data.
The sawmill companies that have survived are more and more customer-oriented in a way that
they seek to minimize stockpiles and only saw hardwood based upon orders, i.e. they aim for a
just in time flow. To some extent they still have to saw and store dried timber due to specific
conditions for hardwood (drying time for oak is for example 90 days from freshly harvested
wood to 8% MC in a drying kiln) and due to the timber logistics described above.
One actor in ISSF is the Wernerträ saw mill that is drying its hard-wood in kilns and working on
production of higher value added products, as well as in the establishment of market pull
business logic. ISSF is promoting enhanced cooperation among the numerous small actors,
aiming for new market-based business logic for an integrated hard-wood and soft-wood forestry
system of Southern Sweden.

Figure 1 A forestry based supply chain material flow and business system

The 2005 Winter Storm - Gudrun
In January 2005, Southern Sweden was hit by a storm; that storm-felled 80 million cubic meters
of wood. Approx. 98 percent of this volume consisted of Scots pine (Pinus sylvestris L.) and
Norway spruce (Picea abies L. Karst.). Consequently, Southern Sweden’s volume of sawlogs of
spruce increased from 689 million m3 in 2004 to 2 470 million m3 in 2005. The average prices
fell from 425 SEK/m3 to 266 SEK/m3 (Sawlogs of spruce, 2006). The storm mainly affected
mature forests. Due to the millions of fallen trees, blockage of the roads and breaks in the power
and telephone lines, numerous people and businesses had extensive problems for several weeks
after the storm.
Traditionally and until the storm, the forestry and timber based businesses provided safe and
sound local employment for countryside people. The scale of the storm damage resulted in
extensive employment of workers from other countries, partly due to their lower salaries. In the
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near future local forestry related employment risks to be low for a number of years. This is a
very significant factor in many regions of Southern Sweden. The impacts of the storm resulted in
numerous financial and mental consequences. Many forest owners lost a large part of their
forests, i.e. the result from their life’s investment of work and engagement. Both old and young
people were depressed; consequently there is a risk that their motivation to invest in proactive
forestry management may deteriorate. However, the problems with the after effects of the storm
also built a sense of local fellowship. This can be utilized as a ‘wake up call,’ to raise awareness
about the need for proactive, system-wide action (National Board of Forestry, 2006).
The global development challenges and the unsettled situation mean that there is a need and
potential for the establishment of a new, sustainable forestry stewardship system.

The Forest Stewardship Council Mission
The Forest Stewardship Council (FSC) aims “to promote environmentally appropriate, socially
beneficial, and economically viable management of the world's forests.” (FSC Mission, 2006),
defined as:
“Environmentally appropriate forest management ensures that the harvest of timber
and non-timber products maintains the forest’s biodiversity, productivity, and
ecological processes.
Socially beneficial forest management helps both local people and society at large to
enjoy long term benefits and also provides strong incentives to local people to sustain
the forest resources and adhere to long-term management plans.
Economically viable forest management means that forest operations are structured
and managed so as to be sufficiently profitable, without generating financial profit at
the expense of the forest resources, the ecosystem or affected communities. The
tension between the need to generate adequate financial returns and the principles of
responsible forest operations can be reduced through efforts to market forest products
for their best value.”
(FSC Mission, 2006)
Although FSC certification is becoming widely recognized, there is a difference between those
goals and the way forestry management is currently performed.

Sustainable Forestry is Gaining Ground
In a recent textbook on environmental science Withgott and Brennan (2006) stated that
sustainable forestry is gaining ground. The book’s perspective is that “forestry, today must
balance the central importance of forests as ecosystems with civilization’s demand for wood
products.” The concluding remark in the forest management section is that; “Sustainable forestry
is more costly for the timber industry, but if certification standards can be kept adequately strong
then consumer choice in the market place can be a powerful driver for good forestry practices for
the future” (Withgott and Brennan, 2006). This view is common in Sweden.
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Global Competition
Under current globalization processes, markets place severe pressures upon companies to
become and to continue to be internationally competitive. This often means that they must
compete with companies that produce their goods and services in countries where the workers
earn one to two Euros per day. Within this context, companies seek to perpetuate their positions
of power by outsourcing, succumb to hostile takeovers, or go bankrupt. In this context, if the
total business system succeeds in getting the basic resources for very low prices that are far
below the levels needed to ensure their sustainable management, the basic human and natural
resources become worthless.
This is a major challenge for sustainable development of renewable resource systems like forests.
If the trees are perceived as valueless or of relatively low value, how shall land-owners and
society ‘at-large’ develop and implement the processes and incentives for planting and managing
forests so that they can obtain a sustainable yield, not only of timber, but also of the many other
services that a healthy, diverse forest provides?
There is an urgent need for ecological forest management expertise. However, the situation may
be inadequate if certain “experts”, businesses and authorities use the sustainability argument to
make money and increase their own influence by promoting work with the problems that they
themselves highlight. This risk applies to projects that deal with sustainable forestry, in an
analogous way as for pollution control technology, as discussed in the following section.
It is a dilemma that it is easier to be noticed when one takes action as forming a “fire brigade”.
But, to enable sustainability there is a need to develop systems to steer clear of “fires”, for
example to establish types of forestry practices that avoid devastating effects from storms. There
is a need to promote action to develop front-end solutions. The Swedish authorities’ sustainable
forestry approaches, thus far, tend to focus on legislation for protection of old forests and dead
trees, from a bio-diversity protection perspective and from a perspective of limiting allowable
harvest.
There is less public interest in forestry-based business development and sound cultivation of
forests for the future. This is analogous to how the heightened consumer awareness of
accumulated industrial wastes led to regulatory actions to reduce waste, and that the resulting
increase in costs for regulatory compliance by end-of-pipe pollution control approaches tends to
constrain profits and that this may counteract prospective investment in prevention oriented
cleaner production approaches. (Schley and Laur, 1996) This indicates the complexity in using
regulations such as waste taxes and nature conservation to promote front-end improvements.
Consequently, there is a need for life-cycle perspective and innovative, systems approaches.

From End-of-Pipe Costs to Transformative Renewal
It is essential to establish a unifying perspective where end-of-pipe analyses and traditional
environmental science knowledge are utilized in concert with other kinds of knowledge to
provide insight, guidance and drivers to make a transition to more proactive, preventative, frontend production, product and system developments. As a term for this refinement and
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transformation of knowledge, Figure 2 uses the term Knowledge Management.

Figure 2 A product life-cycle view from needs to consequences, with material recycling (at the
bottom) and “immaterial recycling” and learning (the upper side of the figure). One
main aspect is to clarify how environmental knowledge can be made more useful for
companies in their proactive sustainable business development.
Figure 2 illustrates a pile of waste at the use/end-of-pipe location. From that position, one may
look in two different directions. Firstly, there is an obvious need to decide how to manage the
waste and about the possible consequences for nature and society, i.e. end-of-pipe analyses and
waste management developments. Secondly, in a prevention-oriented, cleaner production and
long-term perspective, it is more important to consider why there is so much material that is so
problematic and has such low value, and how these materials can be reduced through
developments in the preceding life-cycle steps. This approach to system development will help
researchers; forest owners, business people and society build systems that are more effective
throughout the entire consumption and production system by providing guidance for front-end
and system-wide improvements.

Integration of Production and Nature Diversity Interests
The results of the 2005 winter storm created new interest in the possibility and necessity of
integrating the timber industry’s production goals and the ecological nature conservation goals,
into sustainable management of forest and forest product’s systems. While there is no clear
consensus at this time, in the aftermath of the storm, an opening towards concerted proaction is
that those two goals are now being discussed simultaneously, in the same rooms, at local
meetings. A reinforcing background interest is that Sweden’s Prime Minister has decided to
make a serious attempt to cut Sweden’s dependence on fossil-fuel based crude oil by 2020
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(Statsministern vill stoppa oljeberoendet, 2006).
In Sweden, forestry or alternative uses of the land are a major source of renewable energy and
consequently, it is obvious that there are strong sustainability oriented development motives to
increase the productive use of forests. Those discussions are building a cognitive tension, a
creative abrasion (see below) that provides a driving force for transformative rethinking for the
development of new, holistic forest product-service systems.
A transformative process to achieve sustainable success is dependent on awareness of the need
for change and internalization into personal missions to make front-end changes, within the
company’s core business. (Karlsson et.al., 2004) It takes more than lecturing on environmental
facts to build such confidence. “The sustainability challenge contains a need to rethink, at a level
that may be quite frustrating.” (Karlsson et.al., 2000) It is not only a question of balancing
social, economic and environmental concerns, it is also fundamental to think about how humans
learn and understand and why people decide to do, and to not do various things, (Zadek, 2001),
see also below.

Leaders, Visionary Catalysts and Consensus Building for Renewal
To bring about the transformation to a more constructive interaction between proactive business
development and sustainable forestry interests, there is urgent need for visionary leadership.
There is also need for collaboration and for persons that are active as change agents. This is
essential to support transformative change.
Maccoby (2003) describes how strong leaders are important in periods of revolutionary change.
There is also a need for readily understandable framing/systems to catalyze thinking that enable
numerous persons to understand and to become committed to the core driving forces. Key
persons in this system can serve as brokers between different communities of practice (Wenger
1998). For such a system to function optimally, there is need for persons that have knowledge
about, and acts as brokers between, the companies’ and the academic cultures. Such a broker
must understand the different ways of learning, what companies want and how to integrate and
build upon academic rigor and effective dissemination of knowledge, e.g. about system’s
approaches to sustainability knowledge. The ISSF system promotes open dialogue among
relevant stakeholders with the objective of building consensus of vision for sustainable forest
management as integral to regional sustainability. Additionally, fostering and supporting longterm commitment and empowerment to implement the visions are essential.

The Sun as a Conceptual Framing
In explaining the development of his own scientific thinking, the Nobel Prize laureate Feyman,
describes (Feyman, 1999) how his father interacted with him as a child. In relation to the concept
of energy, he illustrated the basis for the development of his own way of thinking by describing
that when talking about how a toy dog moves, his father said that; “It moves because the sun is
shining”. This resulted in a series of questions from the winding up of the spring, through energy
in food and ending with the energy from the sun. This form of dialogue with children promotes
systems thinking. From various pedagogic perspectives, it is important for learning to have a
conceptual platform of experience to start form, a foundation where words and concepts have the
same meaning.
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It is important to build a shared understanding with a foundation in something significant and
irrefutable. One way to explain new and abstract concepts is to work with storytelling. According
to Brown et.al. (2005), societal integration can be improved when people “grasp the innovative
potential of knowledge ecologies, where there is creative abrasion and the social construction of
joint understanding. Countries, regions and companies that understand this will flourish; those
that don’t are in for a hard time.” (Brown et.al. 2005) The dialogue with the sun as an
unchanging point of reference illustrates a wide and apparently unquestionable framing that
Fayman’s father used to create a creative abrasion.
The sun is definitely important for forests, and so is biodiversity. But still none of these framings
provide direct conceptual guidance for why the forests are being managed in the way they
currently are. Zadek (2001) provides a conceptual reframing that is relevant for such
considerations. He starts by noting that the conventional wisdom is to show sustainable
development with the environmental, social and economic aspects as three interlocking spheres.
Secondly, he continues by noting that the human society lies wholly within the natural
environment and that economy is a tool that is used in human societies. Consequently, he shows
a literal visualization where the economic sphere is a part of the social that in turn lies entirely
within the environmental. Thirdly, he emphasises that “sustainable development is an entirely
human, or socialized, conception.” It is humans that understand or do not understand, and care or
do not care. Consequently, Zadek’s concluding cognitive visualization of sustainable
development shows the social as the major, basic sphere that includes a smaller sphere with
environmental, economic and financial aspects.
The process that controls the progression of how most Swedish forests develop has its driving
source in something like Zadek’s cognitive visualization. To a large extent, the selection and
nurturing of plants is governed by what humans do and do not do. Of course, many plants will
hardly grow up to anything valuable if inappropriate choices are made, i.e. if the forest is
mismanaged. But still, it is human action, or lack of action, that causes different results. The sun,
climate, soil and husbandry all influence the growth rates of all plant species. Biodiversity
aspects are certainly important. But still, those fundamental aspects are interpreted by humans,
who understand or do not understand, and consciously or unconsciously decide to care or to not
care.
Currently, the only factor that seems to be considered by most forest based businesses is the
short-term economic profitability. The decisions about forest management are based on financial
analyses that are often made by experts that are working, more or less directly, for the
established, in Sweden spruce based, industrial businesses. Consequently, there is a serious risk
that the driving motivation comes from the interest to have an abundant supply of timber for the
existing industries in the short-term and that no or little attention is directed to long-term
sustainability.

The Use of Business Science Competence - Sustainable Development
Is there a basis for sustainable development work in leading business management theories?
Among environmentalists, the modern business paradigm is often interpreted to be totally nonsustainable. For example, the statement; “The business of business is business”, made by General
Motors, President Alfred T. Sloan, Jr. in 1923, has often been interpreted to have a single-
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minded focus on (short-term) profit. However, Sloan’s framing for the statement supports
interpretations such as: “To be sustainable, what a company has to do is to use the present profit
to develop new business opportunities.”
More recently, when explaining competitive advantage; Porter argued that, “those companies
which are able to achieve competitive advantage – that is, above-average performance in an
industry sector – are able to reinvest this additional profit into the activities that created the
advantage in the first place…” (Trott, 2005). This is a serious message; because, what was it that
created the advantage? It was not the profit of present activities, but the creation of the present
business system based upon past profits. ‘The activities that created’ here means the inventions
and innovative development that built the business system.
This implies that business management theory includes conceptual tools for transformative
renewal. However, there is always a risk that an established organisation is inclined to promote
continuation with the already established products, businesses and habits. It is obvious that
incompetent companies have limited ability to develop themselves in competitive way.
Christensen (1997) has highlighted that even very competent companies try to continue with a
linear progression on the development path that they have invested in, as illustrated by Business
as Usual in Figure 3. To achieve sustainable development, it is necessary to be able to envision
new possibilities to solve old and new problems and to take on the challenge to change one’s
path of development.

Figure 3 Transformative developments as a way to business renewal, to make a turn from the
linear path of “business as usual” growth, which is bound to hit some serious wall, sooner or
later.
It is difficult to make transformative changes, also for the very competent. However, it is
possible to combine some conceptual framings from innovative business management with the
renewal oriented sustainable development ambitions.

Design – Development of Resources
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The value of a resource has material and non-material bases, related to the knowledge about and
‘value placed’ on the different kinds of matter. The material aspect has its primary foundation in
nature, whereas the non-material aspects are humanly created resource aspects. The most explicit
aim in EcoDesign (Karlsson and Luttropp, 2006) is to combine the creation of added value with
reductions of environmental loads and to reduce the consumption of resources in such a manner
that all can be sustainably produced and consumed. In the literature, it is less clear if and how the
subject area EcoDesign relates to beautification of the environment and utility enhancing
resource developments that improve the sustainability potential for human quality of life.
In environmental assessments, the use of raw-material resources is accounted as consumption of
resources from nature. The resources tend to be perceived as if they have always existed in
nature, and raw material values are associated with the availability of concentrates of the needed
kinds of atoms. In addition to physical properties, the resource values are also dependent on
human knowledge about the respective kinds of matter. “Resources are not, they
become” (Gregori, 1987) (Karlsson, 1998), e.g. iron ore became a resource when the Stone Age
people learned to make use of iron. Consequently, it is possible to further enhance the stock of
resources. Design could take a clearer role as a driver for developments that make more
renewable materials more useful as humanly valuable resource supplies.
Until recently, the business situation of the Swedish timber market is that there has been limited
interest in hardwood for a number of decades and the Swedish forests have become dominated
by cultivated coniferous softwood species. Many Swedes consider hard-wood trees to be more
beautiful and sustainable, e.g. for diversity reasons. Furthermore, the desire for individual and
exclusive wooden artifacts could once again become a sound market for a diversity of beautiful
and functional hardwood products, from many species of trees.
Sweden is one of the places where hard-wood is a diversified renewable raw material resource.
Simultaneously, the diversity of trees also contributes to a better biodiversity of other flora and
fauna, improved quality of air and water quality and more attractive recreational values. The
long-term, material supply capacity and environmental qualities are dependent on sustainable
forestry.

Design – Enhancement of the Value of Forests and of Forest Products
The design, production and marketing of attractive hardwood products can catalyze elevated
customer interest and motivate investments in hard-wood related businesses (See Fig. 4). Such
customer interests and business capabilities can increase the value of hard-wood trees and make
them more interesting for forest land owners to carefully nurture. In this way, a higher market
value for hard-wood would lead to a higher future content of hard-wood trees in the forests. Such
market-based mechanisms can give a stronger promotion for biodiversity development than
when only working with the conservation approaches thought to ‘protect the scarce species’.
Narrowly focused ‘conservation’ approaches tend to result in economic skepticism against hardwood amongst land-owners because if allowed to grow, these trees may become interesting
conservation objects that in turn cannot be harvested, even if they are near to their natural life’s
end. To avoid this, farmers’ invest time and money in mono-cultures of coniferous forestry, by
eliminating young hardwood trees.
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Figure 4 Customer preferences for hardwood and Design as initiators for value adding business
developments and enhancements of hardwood resource values.
Figure 4 has one base in a market-based perspective, as suggested by (Barabba, 1995); where
developments have their main starting point in the market pull. In the older production push
perspective, the conceptual starting point for thoughts about significant developments would
usually focus upon new technical possibilities and production capacity. In the market of today, it
is the appraisal of potential customer interests, in certain areas, that is the key criterion for
decisions about where further business development investments are made. Barabba suggests a
market-based approach which integrates serious consideration about where the company has its
most qualified expertise.
Product design in relation to customer interests has always had a development promoting role.
Drawings and material manifestations have a potential to trigger a clearer communication among
the actors in the supply chain. EcoDesign ought to promote development of “wider” more
effectual communication channels, including clearer links to developments of the resource stock
for the future, as demonstrated by sustainable forestry in Fig. 4. However, when looking at
today’s monetary resource values; a high raw material price is often an indicator of scarcity, i.e.
a low sustainability potential. Still, high prices for essential raw materials are a good way to
promote improved forestry husbandry for sustainable production and consumption.
The hard-wood trees are an important constituent of sustainable forestry. ISSF is designed to
promote development of systematic knowledge about sustainable forestry and development of a
diversity of hardwood related businesses. This innovation approach builds upon product design
as key in the “systems thinking” that builds a conceptual linkage between value-added hardwood products and the positive valuation of hard-wood trees. This ambition includes value
enhancing development of the total supply-chain that enables the higher customer values through
manufacturing, wood, and timber and forestry management. In this context, improvement of the
market image of wood products includes remaking a genuine connection to nature, as well as
using the wide assortment of unique wood properties for building materials and furniture.
At the customer side; this product design perspective is being used to support an increase in the
product’s market values. In the business system development; the visualization of the present
and potential customer values for wood is being used as a motivational factor for forest owners.
One basis for the trustworthiness of this message is that it is communicated by companies and
persons that are established in and trusted by their local communities.

Training for Transformative Thinking and Action!!
An important element in sustainable development is that there must be a sound and well
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supported process of change, transformation and renewal as well as a readiness for quantum
jumps. We should not get caught up in recycling but move ahead to reusing and rethinking. As
McDonough stated in the inspirational film The Next Industrial Revolution we should not get
caught in trying to handle and reduce waste. (The Next Industrial Revolution, 2001) He suggests
that, the level of ambition ought to be to try to get rid of the concept of “waste.” Basically, we
should think in terms that all outputs ought to be valuable “food” for some other system. We
should think so that we can look beyond how the system presently works. There is a need for
mental training to develop the ability to rethink what we are doing.
One aspect of the challenge associated with the transformation to a more sustainable path of
development is that the main sustainability considerations have to be described in a readily
understandable form. Writing is an important tool for comprehension of what is going on. “If
people know what they think by seeing what they say, then the variety, nuance, subtlety, and
precision of that saying will affect what they see, question, and then pursue.” (Weick, 1995) One
common limitation of pre-industrialized production systems was that there was comparatively
little refined, written material about the technology and how the business systems worked. In
recent decades, the Swedish industrialization and research on forestry based business has focused
on soft-wood, and there has been less advanced writing in relation to hard-wood forestry
processes. This caused a limitation in the present ability to make sense of how hard-wood
businesses were developed and can be developed in the future.
When looking at Figure 3 in relation to the possibility to use analysis and modeling to clarify the
need and advantages of transformative initiatives, there are several challenges:
1. Economic bias:
The established soft-wood ‘business as usual,’ system efficiency has been optimized
during several decades, whereas much less investment has been made in hard-wood and
bio-energy, which means that there is a bias in comparisons of economic measures from
optimized and much less developed system aspects.
2. Status, power and influence:
Many business leaders and experts in the ‘Business as Usual’ system have status, power,
financial resources and societal influence.
3. Ability to rethink in concert:
There is limited explicit knowledge about the potential of a more diversified forest-based
business system, which makes it more difficult to analyze, communicate and judge its
business potential.
Points 1 and 2 are difficult enough, but point 3 poses an even larger obstacle. It is not easy to
conceptualize the possible market-driven relations between the design side of a new business
system and its multi-stage connections back to forestry management and to communicate about
the potential business system advantages in a comprehensible manner.

A Systems View on ISSF
When reviewing the Swedish innovation thinking and ISSF, in relation to forestry-based
businesses, one fundamental aspect is the selection of perspective regarding the need for
development. What level of change is essential? What is it that is required to achieve sustainable
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competitive advantage?
The discussion about the value of business management theory, e.g. Sloan and Porter, highlights
some leading business expert’s interest in transformative change. The message about the
importance of innovation that bridges the differences between different generations of
technology and also between different generations of market thinking is severe. At a basic level;
it is not a matter of quantity and efficiency, rather quality and effectiveness. It is a transformative
way of thinking that Ackoff described as follows:

The measure of a society’s economic growth is the quantity of resources that it
makes or helps make available for use, that is, the standard of living it provides. In
contrast, development has to do with how well resources can be used and created in
the pursuit of objectives. It has to do with what one does with what one has. It is
better reflected in quality of living than in standard of living. It has to do with
increases in an individual’s or group’s competence, which is a mental property;
growth has to do with increases in physical properties, quantity. … Development is
(Ackoff and Rovin,
a matter of learning, not earning.
2003)
It is difficult to measure such qualitative mental property. This highlights a need to develop a
common vision for a new innovation system; for this, it may be effective to use descriptive
stories, (Brown et.al. 2005) and Figure 5. It is not sufficient to communicate only in terms of
analysis and aggregated numbers. There is a need to build and connect to human motivation.
To promote engagement in transformative developments, we try to use conceptual foundations
such as those presented in, “The pleasure of finding things out,” (Feyman, 1999) and “The
existential pleasure of engineering.” (Floorman, 1976). When trying to make transformative
things happen we find interesting aspects in concepts such as Flow (Csikszentmihalyi , 1992),
Synchronicity (Jaworski, 1996) and Presence (Senge et.al. 2004). The story presented in Figure
5 indicates how an earlier local Swedish author highlighted active, independent creativity.

It is Pleasant to be “Present” in a Sustainable Forest
In addition to the diversity of beautiful products; sustainable forestry also contributes to a more
multifaceted nature and regional business development. A landscape element of hard-wood trees
improves the ecological biodiversity and makes the landscape more living and attractive for
various recreational purposes and as a place for living. It can be very pleasant to be present in
and meeting the quilt of beauty of such a natural treasure. One cultural element that contributes
to the constructive use of systems thinking in local dialogues about the human merits of
sustainable forestry is that this initiative was started in the region that was the home of Astrid
Lindgren (Fig. 5) and Carl von Linné.
Linné was “a Swedish botanist, physician and zoologist who laid the main foundation for the
modern scheme of biological nomenclature.” (Carolus Linnaeus, 2006) He is also considered
one of the fathers of modern ecology and one of the most famous Swedes ever. There are
numerous local Linné activities (Carl von Linné a knowledge project, 2006). Linné improved the
basis for sense-making of nature and the perspective in Lindgren’s stories; see Figure 5, supports
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conceptualization of sustainable entrepreneurship.

Storytelling and Odd Characters
Astrid Lindgren “was a Swedish children's book author, whose many books were
translated into over 70 languages and published in more than 100 countries. She
grew up in Småland, Sweden. Many of her books are based on her family and her
childhood on a little farm.”(Astrid Lindgren, 2006) Lindgren’s books communicate
a love for nature in, the Vimmerby countryside lifestyle and a love for her
characters.
Lindgren's best-known characters are independent and unconventional, such as the
untidy Pippi Longstocking and Emil with his pranks. They broke the tradition where
children behaved well, and appealed to the little anarchist living inside every child.
One of Lindgren’s characters is Emil in Lönneberga (Emil on Maple Heights). Emil
is a boy who lives on a farm. He is a good-natured person, however very active and
causes a lot of nuisance, in particular to his father who often got furious about his
mischief. Emil is then locked into the farm’s ‘snickarbo’ (carpentry tool-shed).
During each lock up in the tool-shed, for a mischief, he used the time to carve a
small wooden figure. Emil was very creative with his carvings and his other
activities.
Emil often had good motives for his activities and some of his temporarily
frustrating activities often resulted in very positive long-term effects. For example,
he wasted money at the market buying seemingly stupid things that later proved to
be very useful, in other, more important ways, than initially expected. For example,
a large wooden bread-spade became very useful to calm people down during a big
fight at the cattle market. At Christmas time Emil “wasted” all the food that had
been prepared for a fine dinner by inviting all the poor people in the village to a
party. As an adult, the story says that Emil became the chairman of the community
board. As a story character, Lindgren’s Emil is somewhat similar to the Wernerträ
sawmill manger, Egil.
Egil is doing a number of things that deviate from the traditional business norm. He
stresses that it is unwise to make paper pulp from furniture quality hardwood timber,
also when pulping is the most economic use according to the generally accepted
price structure and logistics. He also argues against the need for pressure
impregnated wood by emphasising that Oak increasingly is also being used in earth
contact parts of play-ground equipment. Egil tells stories about how the quality of
this wood enables long-lasting earth contact utilization without use of non-natural
pesticides. At the value added side, Egil stresses that the use of Oak means that,
when a child runs a splinter into a finger there is less reason for worries. Another
product area is that; Wernerträ is working with moisture tight consumer packaging
for shopping mall sales of pieces of kiln-dried handicraft wood, with a moisture
content adapted for Swedish indoor climate product use. Carpentry with such wood
may promote creativity and give long-lasting outcomes.
A famous person from Småland that started with then unconventional wood-based
business ideas is Ingvar Kamprad, the father of IKEA. There are numerous stories
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about Kamprad and those are a part of the IKEA image.
Tove Karlsson, Egil Freitag and Reine Karlsson
Figure 5 Narrative stories as a tool to enhance the common understanding as a base for
transformative work, i.e. to build bridges between different communities of practice.
Linné contributed to a more structured language for dialogue about the species in nature.
Lindgren’s characters were living close to nature and her stories highlighted the importance of
engagement. The nurturing of plants in a sustainable forest may be perceived as a way to build a
personal monument for the future, while ensuring a sound economic, ecological and ethical basis
for the short-term and for the long-term. Some ISSF actors use storytelling as a tool to envision
the human value of substantial connections to nature and to regional sustainable development.

A Basic Challenge for Transformative Development
There is always a need for experimentation with transformative business developments, in
particular if a company’s or region’s business development has been following a linear path of
quantitative development for a long time. From global competitiveness points of view it is
serious if there is little development in a regional branch of industry. It may be even more serious
if much money is spent on developments that are misperceived to be advanced and prospective,
but that in reality are tied to a linear track of “business as usual” (Figure 3) without a truly
market-ecosystem-community based system designed to create new, value added products,
services and sustainable societal values.

Conclusion
There are great opportunities for multipurpose use of forests to meet several kinds of highly
valued interests, through combined use of different kinds of knowledge and management
systems. ISSF is designed to support transformative innovations through promotion of further
development of the forest-based business system to produce higher added value and to enable a
more sustainable forestry and thus a more sustainable society.
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Abstract
Living systems encompass both biological and social systems. The genius of living systems theory lies in finding common structures and processes
at work at such diverse levels as cells, organs, organisms, groups, organizations, communities, societies, and supranational systems. Living systems
theory postulates that the commonalities result from a process by which each level evolves--”frays out”--from a lower level.
Evolutionary processes in biological systems are well known and thoroughly documented. In this paper I propose to examine whether the same
processes operate in social systems. Evidence of evolution will be examined at the level of groups, organizations, communities, and societies.
Particular attention will be paid to the means by which evolutionary changes are preserved and transmitted to future generations.

Keywords: evolution, living systems, group, organization, community, society

Introduction
James G. Miller (1978) proposed that the basic characteristics of life, as manifested at the cellular level, were carried to living systems at each higher
level by what he called a “fray-out” process. Thus, organs and organisms did not need to reinvent the wheel in order to become living systems. The
genetic information contained in the cells of each newly evolved organ, suitably modified, provides patterns for the essential subsystems and
processes of life at the higher level of the organ. Similarly, evolving organisms build upon the foundation of genetic information provided by cells
and organs. Organisms are able to evolve as living systems by using the DNA in their component cells to create the critical subsystems and
processes that are necessary to life.
When Miller proposed this theory of a genetic process of fray-out from one level of living systems to another the evidence for it was rudimentary.
However, recent advances in the study of DNA and of the genomes of ancient and modern species have broadened our understanding of genetic
fray-out. Studies of the genomes of single-celled and multicellular life forms, and of the development of complex organs such as eyes and ears, have
provided confirmation of fray-out from cells to organs to organisms. Indeed, a form of fray-out occurred even in the initial creation of the cellular
level. Eukaryotic cells, the nucleated cells of which we are composed, are now known to have evolved from a combination of several different
varieties of bacteria. Thus the development of life on earth appears to be based on a continuous process of information sharing both within and
between levels of living systems.
Evolutionary processes in biological systems are well known and thoroughly documented. The fray-out process by which the necessary patterns of
life were transferred from organs to groups, and thence to higher levels of (social) living systems, is less clear. The genetic information used for
constructing subsystems and processes in biological systems is alpha-coded in molecules. Social systems, on the other hand, rely primarily on betaand gamma-coded information (i.e., behavior and language) to guide the formation of the critical subsystems and processes. How can evolution
account for this change? What evolutionary processes are involved?
Part of the answer lies in the fact that the switch from biological to social systems is not abrupt. It has been found that at least some of the behavior
exhibited by groups and communities is governed by genetic information. In other words, Darwinian evolution certainly accounts for some of the
observed social behavior of living systems. The transition from evolution based on genes to evolution based on memes is gradual.
Thanks to the popular books of authors such as Richard Dawkins (2004) and Stephen Jay Gould (1980) the world of sociobiology is no longer a
secret known only to a few scientists. We have been made aware of hundreds of examples of social behavior governed in whole or in part by
heredity. Yet we can easily construct many more examples of social behavior that seems to have little or no genetic component, behavior that is
carefully learned. It would seem that, if we are to talk about the evolution of such behavior, we must accept Spencer's "social Darwinism" and the
Lamarckian view of evolution as the inheritance of acquired characteristics, as well as the Darwinian view (Darwin, 1859; Spencer, 1896 ). Is social
evolution the same process that Darwin described, a process of natural selection from randomly produced variation? That is the question that I will
explore in this paper.

Evolution in Groups
Groups constitute the cellular level of social systems. The simplest group consists of two organisms linked together by common purposes and
goals. The most basic reason to form a group of two organisms is to procreate. Such a group may be temporary or lasting. In animal and plant
species in which the sperm or seed is broadcast, the reproductive group may consist of more than two individuals.
Because the organisms would likely not exist if their parents had not previously formed a reproductive group, evolution favors organisms that are
genetically programmed for such grouping tendencies. Thus the formation of groups is a heritable tendency and the group level of living systems
has a genetic basis, even though the actual genes are dispersed to the level of the component organisms.
As fertilization of an egg or seed is the most basic act of a group, Simms (1999) defined a basic unit of group work based on the energy required
for this act. Definition of this unit puts the study of group processes on the same scientific footing as the processes of cells and organisms.

Family Groups
In what sense, and by what processes, do groups evolve from this most basic, generic state? One step in evolution appears to have been the
formation of the family, whereby the temporary sexual partners remain together for such purposes as nurturance of the offspring, continued mating,
mutual protection, or hunting for sustenance. The fertilization process does not require that the group remain intact, but once the group was formed
various organisms seem to have found survival value in extending the duration and functions of the group.
The most primitive groups do not continue to exist beyond copulation, and the offspring resulting from fertilization are left to fend for themselves.
At some point in history, or perhaps at many different points, by accident or circumstance a basic mating group discovered that it was worthwhile—
energy efficient—to include the offspring in the group and protect them. Thus the nuclear family group was born. To the degree that the group then
made the individual members less vulnerable to predators or climate changes, or facilitated the survival of the offspring to maturity, the retention of
any genetic tendency to form a nuclear family would be favored.
Another evolving group form was the single parent with offspring. In many species this is a common form of group, but it was not always or
necessarily so. Such groupings evolved along with the species, perhaps because the offspring were more likely to survive and to procreate
themselves if they were protected in infancy. In each species considerable testing and adjustment may have occurred, and may be continuing to
occur, with respect to such variables as duration of the group, number of generations included, protection or abandonment of weak members,
inclusion of adopted members, building of a residence, definition of territory, and so forth. During each of these steps the evolutionary process of
selection from unprogrammed variation was at work.

Symbiosis
Symbiosis is another common source of group formation, wherein the group is composed of individuals from different species. A common
example would be the connection formed between certain birds and large mammals. The mammals allow the birds to perch on their backs and
remove annoying insects, while the birds obtain regular sustenance from this arrangement.
Symbiosis is also a common source of grouping in plants. A good example would be aerobic plants that thrive by growing on branches or trunks of
trees in the upper levels of forests. The difference between plants and animals poses no barrier to symbiosis. Many animals, such as bees, depend on
certain plants for food and help those plants to propagate. The grouping of these plants and animals may be temporary or seasonal, but the groups
are recognized as such.
Descending to the microscopic level, we find symbiotic relationships everywhere, such as the presence of bacteria in the digestive tracts of all sorts
of animals. Dawkins (1996) cites the example of the fig which forms an "inclosed garden" pollinated by tiny wasps that live in a community within
the fig. The wasps in turn harbor a community of bacteria that aid them in processing the fruit for energy.

Culture and Language
Up to this point we have not required a new mechanism for transmission and perpetuation of evolutionary changes. The various group processes
discussed above can easily be encoded in the genetic profile of the species and preserved through procreation. At some time, however, group
processes arose that were learned and transmitted by culture, either through imitation or by the use of language.
Culture and language provide new means for augmenting the genetic template of the group. New purposes and goals can be recorded in the
hierarchy of values that govern group decision making. Innovations can be memorized and incorporated into the set of behavioral options. When
innovations can be taught and learned through imitation or explanation, the group no longer has to wait for several generationsof
natural selection to incorporate new behavior into the inheritance of its members. Natural selection can favor groups that are able to share
innovations most efficiently and effectively.
For example, a recent book by Carel van Schaik (2006) documents the transmission of technological innovation in a large orang utan group on the
island of Sumatra. In this group the use of a variety of tools was found and it was observed that the use of these tools was closely watched and
copied by other individuals, even though such social behavior is not common among orang utans in general. Other nearby groups lacked both the

tools and the social behavior of the tool-using group. Thus, van Schaik concluded that the evolution of tool using in the studied group was a cultural
phenomenon, culture being the means by which advantageous innovations were preserved in the group.
Van Schaik is not arguing that the non-tool-using groups of orang utan are genetically inferior or lacking in intelligence. There is plenty of evidence
that captive orang utans are able to learn to use a variety of tools. Van Schaik assumes that the groups on Sumatra that do not use tools have the
intelligence to do so. What they lack is a culture that encourages imitation. It is the combination of genetically-based intelligence and communicationbased culture that allows one group to obtain advantage from technological innovation.
Many species can be seen to lead their offspring by example. Ducklings and goslings seem to have a genetic predisposition to imprint on the first
object they encounter, which would ordinarily be their mother. They then follow and copy everything the mother does, learning by example. The
genes they inherit do not have to specify this learned behavior. Only the tendency to imprint must be inherited. And part of what they learn is to stick
together as a group.
Much of human behavior is transmitted not only by genes and culture but also by language. Both culture and language augment genes as means of
preserving and passing on advantageous innovations in a family group. But how are technological innovations generated and what is the means by
which they are retained in future generations?
Some innovations occur by chance, just as genetic mutations do. A chimpanzee happens to poke a stick into a hole and observes that it comes out
covered with delicious ants. The chimpanzee has the intelligence to realize that this is an act worth repeating. Other chimpanzees in the group
observe the process and copy it. The group fares better than other groups that have not developed the same technique. In this instance technological
innovation spread by culture still seems to follow the rules of Darwinian evolution.
When an innovation is planned and designed by engineers, however, it becomes more difficult to argue that we are capitalizing on chance variation.
Yet even with the advantage of widespread education and communication each innovation seems to await discovery by a particular individual or
group. The chance aspect of the process lies in who makes the discovery first, and perhaps in having the resources necessary to make the best use
of the discovery. Being the first with an innovation offers a potential advantage to the discoverer.
For social learning at the group level it is reasonable to assert that Darwinian evolution still dominates but that Spencerian or Lamarckian evolution
is also present. "Survival of the fittest" means not only being able to capitalize on chance variation but also being able to foresee what might be an
advantageous innovation. The ability to plan and foresee and propagate an innovation is a combination of genetics and culture, and the actual creation
of the innovation is partly by chance. Yet there is also a sense in which the adoption of an innovation by a group precedes its inclusion in the charter
that defines the group. In extending the concept of evolution to groups and higher levels of living systems we are blending the ideas of chance
variation and deliberate adoption and practice of new behavior as the source of change in the template of the system. Whatever the source of change,
however, survival-of-the-fittest remains as the mechanism by which it is carried into the future.

Evolution in Organizations, Communities and Societies
Miller (1978) specified three levels of living systems above the group level: organizations, societies, and supranational systems (such as the United
Nations). Communities were discussed as a possible additional level, but were not fully recognized until later (Miller & Miller, 1990). All of these
levels were discussed with reference to humans but not other species. Thus any "evolution" perceived in organizations, communities and societies
would clearly be based at least partly on language as the medium of communication and storage of new social structures and patterns of behavior.
We discussed the role of culture and language as well as genes in the evolution of groups. Like groups, the higher levels of living systems are
composed of organisms, and thus there is always a genetic component to the structures and patterns of behavior found in organizations, communities
and societies. But as we ascend the hierarchy of living systems, culture and language assume ever greater importance in the evolution of new forms.

Species of Organizations
Organizations are defined as "systems with multiechelon deciders whose components and subsystems may be subsidiary organizations, groups, and
(uncommonly) single persons" (Miller, 1978, 595). Organizations tend to be highly artificial systems built upon a foundation of vision, mission,
policies and procedures, often stated in written form in a charter. The charter is to the organization what a set of genes is to the cell or organism, i.e.
basic instructions by which the system is built and operated. Yet the charter is augmented by the genes of the members of the organization and by
less formal instructions such as norms and customs.
There are many distinct types of organizations, akin to the species of organisms. Organizations may be for-profit or non-profit, public or private,
providing products or services, ranging in size from local to national to multinational. Their productive processes may be small batch, large batch or
continuous. They may be real or virtual. Although organizations may be capable of changing from one type to another, such a species change is
unusual.
When a new type of organization is created, it is often a new organization that does it. The new type may be created in response to new
opportunities, development of a new technology, or loss of an old niche. For example, the development of the telegraph enabled railways to emerge
as a new style of geographically extended organization. Radio did the same for steamships and airlines. The internet allowed the rapid development
of a whole new species of virtual organizations, most of whose members may never meet each other in person.
Technological innovation seems to favor ever-larger organizations. Many types of smaller organizations have found it difficult to compete for
resources as conglomerates and megastores dominate the stage. Organizationally, we appear to be in an age that favors large systems rather than
small ones. If the smaller species of organization are to survive, they may need to grow larger, smaller, or form symbiotic relationships with the
larger species. Indeed the symbiotic role for smaller organizations may be happening, as large organizations disperse functions such as research and
service in order to focus on core competencies like production and marketing.
Modification of the structure and/or behavior of an organization may be initiated by any of the elements noted above. For instance, the top echelon

of the decider--the executive committee, perhaps--may decide to revise the charter to take advantage of new opportunities, such as the development
of a new product. This may involve building new structures such as a subsidiary or a joint venture. More gradual change may be initiated by the
replacement of key members of the organization and a consequent shift in its culture. Growth in the size of an organization may introduce new
difficulties in communication that require a new structure or adoption of a new technology.

Institutionalization of Organizational Change
The question for this paper is not how organizations change, but how change is institutionalized and passed on to later generations. In particular we
are concerned here with large-scale change or the development of new species of organizations.
When a new type of organization or a major revision of an existing type occurs, it is typically done on an ad hoc and trial basis. There may be no
elaborate plan or charter because no one really knows what to expect. Instead, the plan may be to play-it-by-ear and adjust the organization as
necessary.
The top echelon of the decider subsystem may deliberately try to prevent premature solidification of a new type of organization structure, until the
difficulties and opportunities are more fully known. That was the strategy used by Dee Hock (2005) in the creation of Visa International, a new type
of organization built to take advantage of new technology and a business climate that favored a global network for credit card transactions.
If a new style of organization succeeds, word quickly spreads. The organization may look for other applications of its structure and may spawn
subsidiaries or franchises in its own image. Other organizations and entrepreneurs will look at the new model to see if it fits their situation as a
whole or parts of it might be useful. Obviously, learning is part of the process by which a new species spreads. But its success in establishing a new
species depends on other factors as well.
Is the new style easily adopted by other individuals in other cultures, or under different leadership? Does it continue to flourish when competitors
adopt a similar style? Is it readily adaptable as the environment continues to change? In other words, some of the same "selection" occurs with
respect to learned aspects of structure and behavior that occurs in Darwinian evolution. Furthermore, the genetic makeup of the organic components
continues to be a limiting factor in adaptability and in ability to maintain a new organizational structure.
Evolution in organizations differs from organic evolution with respect to how change is generated more than it differs in how new forms are spread.
Organizational change can, of course, occur by chance. Organizations do sometimes capitalize on accidental discoveries. But organizations also try
new structures and procedures deliberately, often with the specific intention of morphing into a new form if fortune favors the change. Organizations
often invest in research on new technology, thereby helping to create the very conditions that will force them to change.

Evolving Communities
Miller (1978) originally considered communities to be organizations, but later acknowledged their status as a distinct level of living systems, placing
communities above organizations even though many organizations are larger than most communities. Communities have evolved from small
villages, often pulling up stakes and moving periodically, to market centers seated at the crossroads of trade routes, to city-states and capitol cities, to
metropolises and suburbs. They have developed many different forms of governance, means of transport and communication, ways of competing
for population, and methods of coping with waste products and pollution.
A community can be virtually synonymous with an organization or a society. Hershey, Pennsylvania was created by the Hershey organization for
its workers, as were many other company towns. Cities such as Paris, Mecca, and Tokyo have come to symbolize whole societies, even though
they do not contain all of the population of those societies.
Communities also exist in non-human species. Dawkins provides a marvelous description of an ant "town" in "The Leaf Cutter's Tale" ( Dawkins,
2004, 395-397). A nest of leaf cutter ants can have the population of a large city, an elaborate infrastructure of tunnels and chambers, a well-defined
economy based on leaves and fungi, a clear division of labor and the domestication of fungi. Many kinds of bees and termites build similarly large
and elaborate communities.
The primary difference between human communities and insect communities is the means by which they are generated. The instructions for the
building of an ant community reside in the genes of the ants. Although human communities may build to some extent on the genetic instructions for
family preservation, the details of construction have obviously evolved well beyond any original genetic base. As with organizations, the charters of
human communities contain many elements that have been deliberately crafted and then have stood the test of competition.
Our history records the failure and disappearance of other species of human community, such as city-states, walled towns, and villages built into the
face of a cliff or on top of a mountain. Obviously, change in organizations is subject to the test of survival. To the extent that the change is deliberate,
however, it is not pure Darwinian evolution.

Societal Evolution
Human societies are composed primarily of communities, but organizations such as government bureaus and political parties often have a strong
role in the decision making processes of the society. Furthermore, major change in a society is often initiated by groups of people who have hitherto
been excluded from decisions or suppressed as members of the society. Individual voters also play a role in many societies. Disaffected voters may
opt for change even when the nature of the change is not at all clear. Thus, change in societies is initiated at many levels and with varying degrees of
predictability.
Competition with other societies is only one of the factors determining the success and continued viability of societal change. Innovations may be
tested by the availability of resources, changes in climate, reinterpretation of the charter or of fundamental beliefs, unpredictable changes in
leadership, new technology, immigration and influence from other cultures, and a variety of other factors.
Innovation in societies is probably less a matter of planning and more subject to chance than in more tightly-knit organizations and communities.
Thus, Darwinian evolution may account well for most change in societies, even though culture and language are the primary means for the
transmission of such change.

Summary
Miller (1978) adopted evolution as the process by which living systems developed from cells to organs to organisms to groups to organizations to
societies to supranational systems. In doing so he extended Darwinian evolution, based on natural selection from random variation, into the social
realm in which Spencer (1896) saw natural selection--survival of the fittest--from more deliberate and planned change.
Recent research in genetics and sociobioloty has confirmed the importance of Darwinian evolution in the realm of cells, organs, and organisms and
to some extent in groups. It has also confirmed the role of evolution in the progression from one level to the next. It is less clear, however, how fully
Darwinian evolution can account for evolution within and between the levels organizations, communities, and societies. In particular, the variations
at these levels are often the result of planning, not chance.
Natural selection still seems to account for the success of some changes and failure of others, but at the levels of social systems there is also planned
selection with respect to what changes are tried. Furthermore, the means of retention of change shifts from genes to culture and language, which are
more readily controlled and manipulated toward planned ends. These factors blur the distinction between Darwinian and Spencerian (or Lamarckian)
evolution.
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Abstract
The changes that we have experienced during the end of the 20th century are so extensive
that it is reasonable to assume that we have taken part in a historical transition. This
transition is characterized by the conversion of our materialistic culture into a new
technical paradigm dominated by information technology. The industrial revolution was
dependent on energy sources. Steam power, electricity, fossil fuel and nuclear power had
their great importance since the production and distribution of energy are key factors for
the success of the industrial society. In the information society the success factors are
instead the technique for processing and distribution of information. What is most
important in the new paradigm is thus not the central position of knowledge and
information but rather the possibility to use these for such instruments that create
knowledge, or process or distribute information. Even if network constellations between
different organizations have existed for centuries, the great importance of knowledge and
information has contributed to a new situation in the modern society. The digital world
and the new information technology makes it possible to create geographically separated
groups, virtual networks or virtual communities, where resources and activities are
combined to create a result that can not be reached without collaboration, between the
members of the network. Collaboration includes development and co-design and
collaboration in such networks makes it possible for many organizations, companies and
authorities to cope with fast technological changes. For them it is important that the
collaboration works well to enhance efficiency to the different tasks. It is also very
important that the members in the network can access and use information efficiently.
There are many different factors influencing development and information interchange in
virtual networks. Focusing on one aspect may therefore cause dissonance or inefficiency
in other areas of the network. A system theory holistic approach is therefore essential to
be able to study information related activities in a virtual network. Such a network is a
social system that may be viewed as a human activity system according to Checkland’s
definition. In this paper, aspects of human activity systems are used to illuminate some
characteristics of information behaviour that may be important for the activities in virtual
networks. The question is also raised what really is development in the network. Sharing
information is then not enough since that information already is available in the network.
True development is achieved when members collaborate to find previously unknown
new activities that could not have been created without co-design.
Keywords: Virtual network, solution sharing networks, collaboration, co-design,
information behaviour, information sharing
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Introduction
The changes that we have experienced during the end of the 20th century are so extensive
that it is reasonable to assume that we have taken part in a historical transition. This
transition is characterized by the conversion of the materialistic culture into a new
technical paradigm dominated by information technology. This paradigm has been
developed as a result of the development of information and communication technology
that have created new technical possibilities to produce, communicate and organize
enterprises. (Castells, 2000) The new society has been given many names, such as for
example information society, knowledge society, and informational society. Castells
(2000) means however that it is not appropriate to refer to the new society as one society.
Even if different informational societies are based on informational ideas and a
reconstructed capitalism, the new information technology combined with cultural,
economical, social and contextual factors has not only lead to differences in the use of
information technology but also to the evolution of societies with differences in social
practices.
Even if the new society can be referred to by many different names, there are common
characteristics that distinguish them from the industrial society. The industrial society
was dependent on energy sources. Steam power, electricity, fossil fuel and nuclear power
had their great importance since the production and distribution of energy are key factors
for the success of the industrial society. In the new society the success factors are instead
the technique for processing and distribution of information. What is most important in
the new paradigm is thus not the central position of knowledge and information but rather
the possibility to use these for such instruments that create knowledge, or process or
distribute information.
Another important characteristic in the new society is the creation of different networks.
When different actors on the market experience that their own resources are insufficient,
they collaborate in networks to unite forces to meet competition. The digital world and
the new information technology makes it also possible to create geographically separated
groups, virtual networks or virtual communities, where resources and activities are
combined to create a result that can not be reached without collaboration, between the
members of the network. In order to cope with the fast evolving information technology,
more and more networks aimed at collaboration and information sharing around IT
projects are created. In such networks it is important that the collaboration works well to
enhance efficiency to the different tasks. It is also very important that the members in the
network can access and use information efficiently (information behaviour). In Solution
Sharing Networks organizations share information and resources around the solution of a
certain problem in the environment (Movement as Network, 2005). An example of a
Solution Sharing Network is Microsoft’s SSN. The network has been created to allow
public-sector customers to share information during the entire system development life
cycle from project inception to the evaluation of a finished project. At the same time SSN
will encourage increased collaboration among government organizations and other actors
such as academic institutions. (Microsoft, 2005) The purpose of this paper is to illuminate
the nature of the process of information behaviour and collective learning in a Solution
Sharing Network.
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The reason to form such networks is as described above organizations in the network may
experience certain advantages through the collaboration. Such collaboration may occur
through co-design, which is described below.
Co-Design – Philosophical Influences
The origins of co-design can be traced to the thoughts of the philosopher Kant. He tried to
find a compromise between the two perspectives idealism and realism by introducing “a
priori ideas” by which the individual interprets the real world. (Forsgren, 2004) This is
often referred to as constructivism and the thought is thus that we can not experience a
phenomenon entirely objectively since we have these “a priori ideas”. For example we
always experience phenomenon situated in time and space. This implies that an
individual always have a certain perspective on reality (ibid).
C Wes Churchman was one of the first thinkers that recognized the importance of codesign. He developed a knowledge philosophy (systems thinking or the systems
approach). The basis for his philosophy is that we can look at the world or reality in a
number of different ways and that the views can differ depending on the level of detail. It
is important to notice that it is the viewer who designs the views, the individual is thus
active in the process and individual goals may change from day to day or week to week.
(ibid) Here the connection to a constructivist perspective is obvious. Constructivism
states that the individual actively creates meaning through a process where impressions
are compared with earlier knowledge.
The number of possible perspectives is not finite but at some point the individual must
select which of the perspectives that should be implemented in the specific context or
situation. Without this selection the individual can not perform an action. The selection of
the most appropriate view is a design process as well as a co-process. (ibid) Here it is
possible to see a movement from constructivism to social constructivism. The social
character of knowledge is emphasized and the meaning of culture in the social process
has a major influence. The culture as well as the social process has a great impact on the
choice of perspectives.
It is however important to notice that since co-design actually is a perspective, it can not
be described as the truth. Instead we can look at it as “one possible design” (ibid). It is
thus not a universal solution but a perspective and weather it is appropriate or not must be
determined according to the situation. Since information sharing and development in a
Solution Sharing Network is dependent on collaboration and co-design, this perspective
can however be used to illuminate the transformation process in such networks.
Co-Design In Practice
Co-design in practice is a concept describing a broad phenomenon, and today the concept
is used within the area of information system with many different meanings and
interpretations. Sometimes co-design is used for products like hardware and software.
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Other interpretations of the concept are co-design of a business or an information system.
(Olausson and Haraldsson, 2005)
Olausson and Haraldsson (2005) present three strategies for co-design of computer
systems. The first involves the clients where more than one actor (subject) is involved in
the activity. The second strategy instead involves more than one object that is for
example that more than one system is designed at the same time. The third strategy is the
combination of these two strategies. In this paper the perspective on co-design focuses on
development, which is several actors (subjects) collaborate to create solutions for
problems (objects).
Co-design is thus one way of illuminating the collaboration in a Solution Sharing
Network. Another perspective that can be used to understand the interaction in a Solution
Sharing Network is the concept information behavior.
Information Behavior
The base for the research about information behavior can be regarded as a collection of
models intertwined by mutual dependencies (Wilson, 1999). There are however many
definitions of the concept. Johnstone et al (2004) define information behavior as an
observable part of human information processing, that also includes internal cognitive
processes that not necessarily result in observable behavior. Taylor (1991) instead means
that information behavior is the sum of the activities leading to the usefulness of
information. Davenport (1997) regard information behavior as the way a human being
approaches and handles information which include information seeking, information use,
information processing, information sharing, information storage and even ignoring
information. These definitions show that intrapersonal communication as well as external
behavior in connection with information processing (including interpersonal
communication) are included in the concept.
A central concept from the area information behavior in relation to Solution Sharing
Networks is information sharing.
Talja (2002) describes in her study three types of collaboration in relation to information
behavior in academic groups. The classification illuminates the contextual factors that
can influence information sharing. Information sharing can be
-

-

strategic: information sharing is here a conscious strategy to maximize the
efficiency in the group. (ibid) It is here possible to see a parallel to Solution
Sharing Networks. The starting point is strategic information sharing. The activity
is influenced by a conscious strategy for information exchange that aims at
solving different problems related to design solutions.
paradigmatic: information sharing is here an instrument for establishing a new
research area within a certain discipline or between several disciplines. (ibid) It is
possible to bend the definition of paradigmatic sharing to fit the interaction in
Solution Sharing Networks. Sometimes the network expands its area of interest
and starts developing solutions of another type than previously. That could be
4
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-

-

compared with academics establishing a new research area. In Solution Sharing
Networks however, focus is on pragmatic use of information, that is the
development and use of solutions in practice. These solutions are based on
research in academic institutions. In my opinion paradigmatic sharing is not a
central activity in Solution Sharing Networks.
directive: information sharing between teachers and students (ibid). This can be
seen as information transfer between an expert and a learner. I think that the
relationship between strategic and directive information sharing can be expressed
in terms of macro and micro levels. Strategic information sharing represents
macro level – the network has been established to solve problems for all network
members within an area characterized by fast development, whereas directive
information sharing represents micro level – information sharing occurs to
enhance the knowledge of one specific network member.
social: information sharing as a social activity that contributes to building and
retaining a certain group. (ibid) Social information sharing is important in all
groups – also in Solution Sharing Networks. A specific characteristic of this kind
of information sharing is that it is not aimed at a specific goal (Erdelez & Rioux,
2000 in Talja, 2002).

Information sharing thus exits on many different levels. One aim of information sharing
is learning and development that also can be illuminated by Vygotsky’s and Engeström’s
theories that are described below.
A Perspective on Learning and Development
The cognitive perspective identifies learning essentially as a story of progressively
enlarged capacity for internal processing of information (Engeström, 1987). There is
however a problem with the cognitive approach that must be elaborated. Cognitivists
mean that the mental models of the individual are changed or enhanced or that new
models are constructed. The result of this process is more complex mental models. But is
it really possible for a structure to generate a new structure that is more complex than
itself? How can a thought of act of consciousness create a more complex thought or act of
consciousness? This problem is called Bereiters paradox of learning. (Engeström, 1987)
A possible explanation may be found using Vygotskij’s (1986) theories. Even if more
complex structures cannot be found inside the learner, they are present in his or her
surrounding world. These are acquired through interaction with other people who help the
learner to do things that he could not do alone. The activities that the learner in this way
takes part in will enhance the mental models in a way that makes it possible for the
learner to continue independently – the social action is a prerequisite for the individual
action. (ibid)
Vygotsky thus criticized the mentalistic tradition in that it tried to explain consciousness
by the concept of consciousness itself. To be able to explain consciousness Vygotsky said
that the explanatory principle must be based on other parts of the real world. He
suggested that socially meaningful activities could play such a role. (Kozulin in
Vygotsky, 1986) For Solution Sharing Networks, some of these activities could be related
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to development concerning the mutual interest that was the basis for forming the network
in the first place.
By adopting a cultural way of thinking and acting the human being changes his or her
psychological functions such as memory, perception and thinking. (Hydén, 1996) Those
functions are called the lower mental functions that through psychological tools (that are
internally oriented) are transformed into higher mental or cultural functions (Kozulin in
Vygotsky, 1986) The constructive principle of the higher mental functions lies however
outside the individual, in psychological tools and interpersonal relations. (ibid) In that
way the human being learns to perform individual actions through performing actions
together with other people (social activities). The learning individual thus internalizes the
more complex structures. The psychological development proceeds like this from
childhood when the child learns the communicative meaning of an action through others.
Higher mental functions can thus be seen as products of mediated activity. (Kozulin in
Vygotsky, 1986) The difference between what the person can perform himself or herself
and together with other people is called the proximal development zone (PDZ)
(Vygotsky, 1986).
Yrjö Engeström (1987) builds on Vygotsky’s theories. Engeström identifies two main
problems within the social psychological area. The relation between learning and
development respectively the relation between individual development and the
development of the society. To study the relation between learning and development,
Engeström uses Bateson’s learning theory. According to Bateson every learning process
includes what he calls deutero-learning, that is to learn to learn. His theory also includes
three components: the learner, the result or the object and the instrument or tool that is
used to achieve the result. Bateson’s theory can be summarized in a hierarchy with the
following levels (ibid):
-

Zero learning: A subject has a specific response to stimuli, often what is called
conditioning. This can be related to the behaviourist perspective. There is no
possibility or ambition to adjust or correct an erroneous behaviour. Zero-learning
means thus only that the individual reacts in a specific way in relation to a stimulus.
(ibid)

-

Learning I: Learning on this level means a change of a specific response to correct
erroneous choices of different alternatives. On this level an organism should adapt
to external condition by correcting the way an organism uses a tool. There is a
specific, correct procedure that must be learned. Here there are two given
components: the result and the tool. The instrument is thus on this level called a tool
and it can consist of a generalized set of unconscious operations (internal and
external) of the learner. (ibid)

-

Learning II: Learning on this level means a change of the learning process: the
alternatives in Learning I are changed and in that way the process Learning I is
controlled. This means that Learning II follows after Learning I. In its most basic
form it creates a change of the alternatives of the tool in Learning I. On this level the
word instrument is used instead of tool. An instrument is thus a meta-tool, which is
6
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a tool for handling tools. When the tool has been changed, learning is continued
according to Learning I and is later returned to Learning II when there is a need to
change the tool again. An example of Learning can be when an individual finds
another solution on a mathematical problem. (ibid)
-

Engeström identifies two different kinds of Learning II: a – reproductive and b –
productive. In the reproductive alternative (IIa) the result is given and the tool is
found through trial and error, that I a blind serch among previously known
possibilities. The difference between this level and Learning I is, that the tool in
Learning I contains fixed alternatives whereas the instrument in Level II may
develop and change the tool in Learning I. In the productive alternative (IIb) the
result is still known, but the tool does not exist from the beginning, but is invented
or constructed through experiments. There is thus from the beginning no tool that
can lead to the result. Therefore such a tool must be invented or constructed. It may
seem as if Learning IIb is a really sophisticated learning activity. But on this level it
is only possible to find a solution exactly for the prevailing context. It is not possible
to find a solution that does not correspond to the limitations or possibilities available
in the context. (ibid)

-

Learning III: On this level the process that has been used in Learning II is changed.
The individual learn to control the process in Learning II and create a change in the
available instruments in Learning II in the alternatives available in Learning I. This
level is a product of so called double binds in Learning II, that is a person receives
contradicting messages of what happens in a situation. To solve the contradictions
the process in Learning II must be expanded so that new alternatives for the tool in
Learning I can be found. Learning III requires consciousness and reflection and is
therefore a typical human development level that can not be found among other
species. On the level Learning II the subject is presented with a problem that must
be solved. On Learning III the subject must sometimes create the real problem but
always reflect over the contradictions, and create new alternatives. (ibid)

Using these learning levels it is possible to reflect on the relationship between learning
and development. Engeström argues that even if some people regard Learning I and
Learning II as Learning and Learning III as development, that perspective could be
misleading since Learning I and Learning II always are embedded in Learning III for
humans. Learning III will solve the contradictions present in Learning II by developing
new social activities. Therefore development can only exist as a result of learning
(Learning I and Learning II), but development is also necessary for real learning. (ibid)
The second problem, the relation between personal development and the development of
the society, is actually a problem of avoiding a sharp distinction between individual and
society. Engeström concludes that the individual is a co-creator of cultural development
and society development and thus creates only indirectly his or her own environment
(since other people also contribute to the development of society). Individual
development goes via societal development and the individual contributes to that
development. It is therefore a dialectical relationship between the individual and societal
development. (ibid)
7

Systems Science In The Information Society

Vygotsky saw the proximal development zone as mentioned above as the distance
between what an individual can do by himself and the actions that the individual are
capable of doing together with other people. Engeström, however, would like to put more
emphasis on collective knowledge and he therefore rephrases Vygotsky’s definition: The
zone of proximal development is
the distance between the present everyday actions of the individuals and the
historically new form of the societal activity that can be collectively generated
as a solution to the double bind potentially embedded in the everyday actions.
(ibid)
This definition stresses the result of Learning III that is created as a solution of the double
bind. He also means that in our daily life such situations must often be solved. It is also
important that the society develops new activities.
Engeström makes a distinction between social actions (as described by Vygotsky) and
activities which can be seen as a larger component. The latter can include several
individual actions as well as social actions. Activities can also explain individual actions
where the purpose otherwise would be difficult to visualize.
Engeström sees production through the division of labour as the most specific difference
between man and other species. Production is performed through social activity systems.
The most advanced and expansive form of learning is therefore the creation of new
activity systems. (ibid)
In a Solution Sharing Network information sharing is a central activity. It can also be
stated that some communities have been created as a result of a double bind. Some
authorities may experience a demand from the central government to create solutions.
The tools that they have in Learning I may for example lead to a solution that do not meet
the demands from the central government and they can find no way to meet those
demands on their own which creates a double bind situation. The solution to that problem
can be to invent new activities through collaboration in a Solution Sharing Network.
According to Engeström’s (1987) theory, development in a virtual network should aim at
creating new social activities that expands the network and its knowledge. Information
sharing is thus not sufficient in a Solution Sharing Network but it is also necessary to
produce new knowledge for development.
To further elaborate information sharing and development in a Solution Sharing Network,
a systems science perspective can be used. Such a perspective is described below.
Human Activity Systems
There are many different factors influencing development and information interchange in
virtual networks. Focusing on one aspect may therefore cause dissonance or inefficiency
in other areas of the network. A system theory holistic approach is therefore essential to
be able to study information related activities in a virtual network. Such a network is a
8
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social system that may be viewed as a human activity system according to Checkland’s
(1999) description that can be summarized by the acronym CATWOE, where
-

C= Customer, who is the person who will benefit from the activity or those who are
influenced by the activities in the system (ibid).
The definition of customer can be used on an individual level as well as on group
level.
In a Solution Sharing Network the customers are those who experience and take
advantage of the added value that is created by the system, that is those who can take
advantage of an efficient information exchange. To find further nuances in the
context, it might be possible to extinguish between “expected customers” and “actual
customers”. The first category consists of all members in the network who can be
expected to take advantage of the information interchange whereas the actual
customers are those who in reality experience this advantage. This distinction
indicates that some members are providers and other members are more of consumers
of information in the network. Even if this in some respects may be connected to
Vygotsky’s proximal development zone the distinction can however in a practical
situations have little value since social interaction always may create an added value
for all involved.

-

A = Actors, those individuals who perform the activities or those who cause the
activities. The focus is here on the transformation process. (ibid)
The actors are those who interact and share information in the network. In reality the
concept of actor is not homogenous. Different actors can be differently involved in
the transformation process.

-

T = Transformation, consisting of the means that transform input into output (ibid).
In a Solution Sharing Network input to the transformation process is the individual
people and their level of knowledge. The supporting computer system also contribute
with information to the input.

-

W = Weltanschauung (= world perception), the perception of critical concepts related
to the activity (ibid).
The world perception influences the information behavior and information sharing
and can be connected to different perspectives as indicated in co-design. In a Solution
Sharing Network world perception is created both by a design process and a social
process where different perspectives are perceived. At last one or more perspectives
are chosen as a base for the activities that initiate the transformation process.

-

O = Ownership, that is the organizational body that has the ultimate power and
ambition to change and continue the activity. The owners talk about the system
whereas the actors are located in the system. (ibid)
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The influencing force can of course have different characteristics. The owners can
supply the system with technical support that influences the transformation process,
but they can also administer laws and regulations.
-

E = Environment, the factors in the surrounding world (context) that could influence
the activity. (ibid)
An example of an environmental factor can be the national and international laws and
regulations that controls the transformation process.

An interesting fact for Solution Sharing Networks is that a specific member can have
several different roles according to Checkland’s classification. A member can be a
customer, that is benefit from the activities at the same time as the same member is an
actor and even possess decision power to change and continue the activities, that is to be
seen as an owner.
´
A Model of Information Sharing and Development in Solution Sharing Networks
The model shows information sharing and development in a Solution Sharing Network.
In the transformation process that aims at strategic information sharing (a conscious
strategy for maximizing the efficiency in the group) different actors collaborate through a
computer system to create solutions to design problems. The computer stores and
distributes the information that is present in the community.
It is possible that one specific actor at the same time can be owner and/or customer
according to Checkland’s terminology but those roles are not focused in the model. The
actors are also connected to an organization with its specific constraints and formal
structure that may have an influence on the actions of the individual actors. Individual
actors may come from the same organization or from different organizations. Every actor
is also influenced by an environment that includes previous experiences, individual
knowledge and cultural restrains.
The actors use the activities and the information available in the community to solve
different problems. That can be seen as learning II according to Bateson. Sometimes it is
also necessary to consult experts who possess knowledge that the actual actor does not
have. This leads to learning from the proximal development zone according to Vygotsky.
This can be seen as directive information sharing.
Sometimes an actor can find that a situation occurs when it is impossible to solve the
problem using the activities that are available in the community. What Bateson calls a
double bind has occurred. To handle this situation, the member may interact with other
member(s) in co-design to create a new activity that solves the double bind. This new
activity is then made available to the community as a whole. This is learning from the
proximal development zone according to Engeström.
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Social information sharing can be regarded as present in all activities in the network.
World perception is an important base for this kind of information sharing as well as in
all other types of information sharing and development.
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Figure 1: The transformation process in a Solution Sharing Network
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The result of the transformation process is all the time compared with the demands from
the problem and the process continues until the problem is solved or it is obvious that it is
not possible to solve even if new activities are introduced. There is a cybernetic loop
between the transformation process and the problem. The problem is however not static
but is influenced both by the environment and by the transformation process in itself.
Conclusions
In this paper the nature of the process of information behaviour and collective learning in
a Solution Sharing Network has been illuminated. Sharing of information may occur on
different levels. The main purpose of the transformation process is strategic sharing but
also other types of sharing occur within the network.
Individual actors may learn through directive information sharing, that is learning from
the proximal development zone (PDZ) according to Vygotsky. Even if this is a two-way
communication process, it is the knowledge of one individual that is communicated to the
other. But true development can not occur through directive information sharing since this
kind of information already is available within the network. For development to occur, it
is necessary to develop new activities through co-design where different actors
collaborate to reach results that can not be reached using only one actor perspective. Codesign can be understood from a systems science perspective, where the new activity has
been created through social interaction leading to something more than the sum of the
individual actor perspectives. This is what Engeström calls the proximal development
zone.
The reason for development is that double-binds occur in everyday actions. This can be
seen as problems but in this case problems are not seen as something entirely negative but
as a basis for development. Reflection is however necessary to solve these problems and
therefore possibilities for reflective thoughts, such as for example brainstorming or group
discussions should be introduced.
The model presented in this paper can be used to create an understanding for the
interaction process in a Solution Sharing Network. This understanding can be important
both for designing computer systems and the social practices in such networks.
In the information society an increasing number of networks aiming at strategic
information sharing are formed. A system perspective is appropriate to both understand
and explain information sharing and development in such networks. Systems science is
therefore of great importance in the information society.
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Abstract
The present research started with two hypotheses: the development of an organic vegetable
garden by children between 7 and 10 years old, living in agricultural areas in Colombia, develops
their systems thinking, and there is a direct relationship between the development of system
thinking and the level of general thinking of these children. The research has been based on the
application and adjustment of an empirical methodology and its tools in an initial project in the
rural town of Barichara, Colombia. It is planned to further refine this methodology and its tools
by its application in other Colombian towns resulting inductively in a general application plan
within Colombian rural towns in general. The final goal of the total project is to be able to
decrease the social, environmental and economic problems of the people in agricultural areas in
Colombia by the development of systems thinking of these communities.
The research methodology and its tools of the initial project have been developed empirically
using the knowledge and experience of the research group members. The tools were applied
within the three research phases: before, during and after the children's activities in the organic
community garden. Before and after the activities, tools have been applied to measure the
general thinking level and system thinking development of the children. During the activities, a
tool has been applied to guide the children in their learning process of the garden, and to measure
the development of their systems thinking.
The initial project has been applied within the rural town of Barichara, Colombia and has been
developed by an interdisciplinary research group, coordinated by 1 project leader. The group of
children consists of 11 rural and 11 urban children, with a reference group of 22 (11 urban and
11 rural) children. The organic community garden has been developed conceptually by the
research group and physically (before the activities of the children) by local experts in organic
gardens all coordinated by the project leader. During the activities, an expert in social projects
with the children of the community has been accompanying the project leader with the guidance
of the children with their activities.
Keywords: systems thinking; organic agriculture; rural areas; Colombia.
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Introduction
Fifteen years ago, Famoc Depanel, by means of its CEO Javier Ramirez, started a organic
vegetable garden to decrease the impact of the mowing of grass in between the production
facilities. In time, this project resulted to have different subproducts which can be resumed below
the concept of "eco-consciousness" [1]. Through its subproducts this concept has shown to be
interesting. The Barichara project is a first step towards the intention to scientifically prove the
concept of "eco-consciousness" and its sub-products as the initial goal of Famoc Depanel S.A.
The project is lead by a interdisciplinary workgroup coordinated by a part time project
coordinator and financed by three parties: Famoc Depanel, San Lorenzo Foundation and the Los
Andes University; with Famoc Depanel as the main financier. The start of the project was the
need for a scientific prove of the eco-consciousness concept created by the work in organic
vegetable gardens. To make this possible and applicable, the San Lorenzo foundation offered to
do the project with the preliminary school children from 7 to 11 years old of the village of
Barichara, giving the project a new dimension making it possible to contribute to the education
of the development of the respect for the natural environment [2]. To guide the project in its
scientific aspects, the Los Andes University contributed by the development of the methodology
and the development of the tool for measurement of the systems thinking level.
In this way the following two hypothesis were established and worked on partly in this paper:
The development of an organic vegetable garden by children between 7 and 11 years old, living
in agricultural areas in Colombia, develops their systems thinking, and there is a direct
relationship between the development of system thinking and the level of general thinking of
these children.
The application of the eco-consciousness within the context of children in a village, created the
existence of a macro project with different goals as the initial goal of Famoc Depanel. The macro
project focuses on refining the methodology and its tools by its application in other Colombian
communities resulting in a general application plan within Colombian rural towns in general.
The final goal of the total project is to be able to decrease the social, environmental and
economic problems of the people in agricultural areas in Colombia by the development of
systems thinking of these communities resulting in a critical consciousness as Freire (Freire,
1993 [3]) calls it. The Barichara project, as subject of this paper, is resulting in various other
products like a organic vegetable garden for the village, a supplemental education for the
children, a continuation of the activities of the San Lorenzo Foundation and the application and
empowerment of various personal projects of the interdisciplinary team members. This paper
only will focus itself on the scientific results
The Barichara project has been developed in three areas:
1. The implementation of the project within its context (project management)
2. The methodology of the process
3. The tools used within the methodology
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Figure 1: The Areas of the Project
The project has been developed until the 4th and 5th Phase; both phases are being procesed in this
moment. The project is planned to last untill September 2006.
As mentioned before, this paper only covers the results of the Barichara project from a scientific
point of view.

The Project
Laszlo (Laszlo, 1996 [4]) states that a shift from a classical [reductionist] to a systems view of
the world is necessary to be able to solve the actual problems of society. In the same text, Laszlo
states that natural systems have a variety of concepts that we, as humans, must get acquainted
with when willing to shift to a systems view of the world. This same relationship between the
systems world view by systems thinking and nature was stated by Capra (Capra, 1996 [5]) when
defining the origin of systems thinking. So to be able to solve the problems created by the actual
development, systems thinking is necessary. The macro project, in which the Barichara project is
having its role, has its hypothesis that systems thinking can be created by learning from and
working in a natural environment; in this case a organic vegetable garden. As not only being a
scientific project but also a social development project, the main goal of the macro project is
bettering the world vision of people, as important influence in their culture, being this one of the
main goals of the DIPS research group.

The General Research Design
Within the macro project, the Barichara project was created to make a start in finding the answer
to the macro project´s hypothesis. By the development of an organic vegetable garden, a natural
environment, by children between 7 and 10 years old, living in agricultural areas in Colombia,
the project is trying to develop the systems thinking of the children. To take a reference, besides
the level and development of the systems thinking of the children, their general thinking level
was measured at the same moments.
As mentioned before the macro project has its final goal to initiate a social change. Taking into
account the systems thinking characteristic that the final goal of a sub system is the final goal of
the system to which the sub system belongs, the Barichara project also has been aiming initiating
a social change. In this project, this change has been tried to be initiated by engaging in dialogue
with the informants about their analysing of observed and reported events and activities as
Bogdan (Bogdan, 1998 [6]) calls it. This dialogue as the source of a critical attitude [3] leading
to the critical consciousness. In this research this dialogue has being implemented by involving
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in the project the school teachers of the children, as research subjects, trying to let them see how
to better the children´s school situation.
The project has showed to be within the area of the loosely scheduled traveler as Bogdan
(Bogdan, 1998 [6]) refers to, mentioning a qualitative educational researcher. The questions to be
asked and the data to be collected have emerged in the process of doing research. The design of
the research methodology and its tools took more than one year, before being able to start
working in the organic vegetable garden. And especially the application of them within the
children´s world has showed a great learning process and, resulting from it, a methodology and
tool redesign/adjustment.
To make possible a response to the two hypothesis of the Barichara project, an interview
schedule and a vast structure of workshops has been showed to be necessary. In keeping up with
the qualitative tradition of attempting to capture the subjects´own words and letting the analysis
emerge, the interview schedules allow for open-ended responses ([6]).
To be able to develop insights on how the research subjects interpret their world, insights on
their world vision, the gathering of the descriptive data in the subjects´own words, a dominant
strategy for data collection [6] was used; using a strict order of interview questions equal for all
research subjects before and after the project part in the organic vegetable garden. As mentioned
before, every question allows an open-ended response, avoiding the "yes" and "no" answers, and
the interviewers let the research subjects tell all they wanted to answer to assure the authenticity
of the data.

The Selection of the Research Subjects
As mentioned in the introduction, in the Barichara project the preliminary school children were
chosen as main research subjects. According to Martí (Martí, 2003 [7]) these children from 6
years old on start to reason in a more logic form, are less dependent on the perspective
appearance of the stimuli, have a more selective attention, develop the processes of
memorization and expand the quantity and quality of their knowledge about the world around
them. Therefore this group of children is very suitable for the Barichara project having a change
of the world view as a main goal.
At the same time, children from 6 years old and older, coordinate at the same time information,
ideas and concepts ([6]). This integrated coordination and processing ables them to attack
different tasks from different dimensions, where various variables are coming into play. The
solution to these tasks can only be found by understanding the relationships between these
variables; an important element within the systems thinking.
To summarize, it can be stated that the research subjects of the project, children of 7-11 years
old, find themselves in a period of their lives that enables them to elaborate structured beliefs
about different aspects of the world they live in. Being these beliefs solid enough to construct
their first intuitive theories about some knowledge areas; something that is of vital importance
taking into account that the project´s main goal is measuring if their is a transformation of the
intuitive theories of these children about the living world; believed to result in a social change.
According Gardner (Gardner, 1993 [8]) in the age of 5 to 6 year old, children developed
powerful senses concerning three superimposed habits. In the world of the physical objects, they
developed a theory of material; in the world of the living organisms, they developed a theory of
life; and in the world of the human beings, they developed a theory of a mind incorporating a
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theory of I. These theories in time consolidate more and more throughout the experiences of
every individual, a complex process resulting in which the children order and understand the
world in which they live in.
According to Gardner (Gardner, 1993 [8]) the processes of manipulating, experimenting,
observing and comparing the different objects in their daily live, make it possible that children
get to this understanding of the world around them. Therefore in the Barichara project was
chosen to let the children not just work in a organic vegetable garden, but also to let them design,
build and maintain it.

Garden Workshops
To guide the work, design, building and maintenance of the organic vegetable garden by the
children, workshops were designed in which researchers work together with the children´s
school teachers. At the same time the work, design, building and maintenance is also the process
in which the project intends to create more systems thinking within the children. These
workshops were based on the experience of the "pequeños cientificos"1 project of the Los Andes
University in Colombia. Theoretically this project is merely based on the guided inquiry idea
implemented in the beginning of the nineties by Charpak. The guided inquiry as a pedagogical
practice recovers the intuitive way of learning of children by introducing them and guiding them
gradually in the world of sciences, making it essential that the children observe, manipulate, state
and verify hypothesis, experiment (apply what they have learned in the classroom) stimulating
the child in its entirety: the body and the emotions [10]. In this way it is possible for the children
to compare their knowledge and experience, as being important elements of systems thinking.
The most efficient context for this process of comparing knowledge and experience can be found
by making groups of children, making it possible not only to compare the thinking of a child but
also between children.
In the Barichara project, the eleven workshops2 in the organic vegetable garden are therefore
designed to make it posible for the children to apply in any form what they know working
together in groups. The guidance of the researchers and teacher together makes it posible for the
teachers to get feedback on their classes on the elements of organic vegetable gardens.

Methodology
The Barichara project exists in five phases:

Phase I: Formulation of the project
Research plan, formulation of the interdisciplinary working group3

Phase II: Contextualization of the project
Interaction with the people in Barichara (social construction of the project), selection of the
research subjects (a main group and a control group; the "placebo effect");
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Phase III: Development of the tools
Definition of the three fundamental pillars of the project (the design of these pillars started in
phase II with the interaction with the people in which especially the measurement tools saw their
first pilots):
1. The adaptation of the earth and the construction of a rain water recollection system
2. The design of the eleven workshops to be able to realize the activities within the organic
vegetable garden.
3. The design of the tools to measure the systems thinking (1 tool) and general thinking level
(2 tools).

Phase IV: Recollection of the data
Application of the measurement tools (before the workshops), the workshops and the
measurement tools (after the workshops).

Phase V: Analysis and conclusions
Analysis of the results of the tools and comparison of the systems thinking and general thinking
level before and after the workshops in the organic vegetable garden.

Figure 2: The Five Project Phases in Time
The rest of this paper will show the design and results of the systems thinking tool and the results
of one general thinking tool (Badyg) with their results before the start of the workshops in the
organic vegetable garden.

Tools
To be able to measure the systems thinking level of the children, a measurement tool was
developed based on the different concepts of the general systems theory mentioned in Johansen
(Johansen, 1982 [11]) and as applied in the ultimate 4 years in the product design and general
systems theory workshop for the Industrial Design bachelor program at Los Andes University.
These concepts were concentrated in three groups representing three levels of systems thinking
according to Witjes (Witjes et. al., 2006 [12]). Level 1 represents the lowest level of systems
thinking and level 3 the highest level.
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1. Systems, sub-systems and sinergy
A system is build up by sub-systems. The input and output flows of the main system and
more than the input and output flows of the sub-systems summed up.
The mutual relationships of the parts of a system create one big whole. In the lowest level
there is represented a multitude of interacting parts but without these parts are organized to
create the whole.
2. Possesiveness and feedback
The sub-systems present an order or hierarchy and a control or synchronization of all the
input and output flows in the system to make the concept of synergy possible.In the
highest level there is a visualization of the whole a an abstract way without paying
attention to the parts. In the lowest level there is a visualization of the multitude of
interacting parts without understanding how they are organized to form the whole. The
child visualizes the interacting parts of the drawing and understand how they are organized
to create a whole.
3. Chaos and order
The development of a system exists by the equilibrium between chaos and order within the
system.
The child understands the whole of the drawing and how the interrelationships and
interdependencies between the parts of the drawing and therefore understands the chaos or
order.
These three concepts were transformed into questions using the experience of the "pequeños
cientificos" project in question design.
z
z

z

System, sub-system, synergy - What things do you see in the drawing?
Possessiveness and feedback - What relationships do you think there are between the
things of the drawing?
Chaos and order - What do you think that will happen in the drawing?

As a fourth question (and as a question to be able to help to reconfirm the systems thinking level
of the child), the child was asked: "What could you ask me about the things that there are in the
drawing?".
The four question were asked for every of the three drawings made by hand of possible situations
of the usual context of a child of Barichara. The answers of the child were written down by the
researcher (member of the working group) and recorded on tape (as a back up).
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Figure 3: The Three Drawings
The children were asked to answer these questions in relation to three drawings.
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Figure 4: The Interview with Drawings, Questions and Answers
After the application of the tool, the answers of the children were, if necessary, completed with
the text on tape. Than the text was analyzed on phrases that indicated one of the three systems
thinking levels. In this way the qualitative data of the interview was transformed into quantitative
data which makes it possible to compare the thinking of a child (before and after the workshops)
but also between children.
For the general thinking level the Badyg tool was used. The final goal of this tool is to establish
cognitive profiles of the research subjects. The different topics looked upon are: analogue
relationship, numerical problems, logical matrix, completing sentences, numerical calculation,
turned figures, auditory memory, visual memory and attention [13]. As the main reference, for its
application in the Colombian context, the BADYG tool uses Spanish children (as having been
the main research subjects of the tool).

Results
As explained before, the research was done with two different groups in two dimensions: one
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group of children from the town of Barichara and one from the rural area one hour outside of
Barichara, and for both groups one group of children that are going to participate in the organic
vegetable garden (main group) and one that is not (control group). Every of the four groups
hereby created had almost the same amount of children:

Figure 5: Amount of Children per Group
For the systems thinking tool results, the three systems thinking levels were given points to be
able to represent the result graphically: the first and lowest level (systems, sub-systems, synergy)
was given 5 points, the second and middle level (possessiveness, feedback) was given 10 points,
and the third and highest level (chaos and order) was given 15 points.

Figure 6: Results Systems Thinking Tool
The urban control group has the highest systems thinking level resulting in a higher overall level
of systems thinking of the urban children compared to the rural children. Overall the systems
thinking level of all children is medium to low.
The results of the Badyg tool are given according the tools´ criteria.
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Figure 7: Results Badyg Tool
The numerical capabilities of the rural children are higher than the one of the urban children.
Overall the level of general thinking level of the children is low compared to the reference:
the panish children.

Conclusions
In general can be concluded that both tools give results that can be interpreted and be analyzed
to, finally, be able to get to an answer to the two hypothesis of the Barichara project.
The results of both tools show that the level of systems thinking and general thinking is, in
average, low, which leaves enough space to see a bettered level in both after the organic
vegetable garden workshops.
Comparing the results of the systems thinking tool and the BADYG tool, it is interesting to see
that the rural children have a low systems thinking level but a medium numerical level. This
could result in a additional hypothesis for later on in the Barichara project: a medium to high
numerical level means a low systems thinking level.
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Notes
[1] "Pequeños Científicos" - Little Scientists "is a program that searches to renovate teaching and
learning of experimental sciences in preliminary school in Colombia. Through observation,
experimentation, manipulation, confrontation and the discussion of ideas, this project aims to
involve children from their first years in school on in a different way in sciences [9].
[2] 1. the fruit seeds; 2. description of the seeds; 3. compost for the earth; 4. adaptation of the
earth; 5. description and germination necesities; 6. water cycle; 7. irrigation system; 8. sowing
the seeds; 9. biologic control; 10. morphology of the plants; 11. competence and necesity of the
plant.
[3] The project has had one visionary leader and one coordinator with a interdisciplinary group
of people as the working group (Javier Ramírez, Economist, Carolina Montoya, Industrial
Designer - Famoc Depanel S.A. Ángela Jiménez, Architect/Artist - San Lorenzo Foundation,
Juana Morales, Children Psychologist, Liliana Carbone, Industrial Engineer - Sumercé, María
Figueroa, Bióloga ("Pequeños Científicos"), Sjors Witjes, Industrial Design Engineer - Los
Andes University).
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Abstract
Information is available internally as well as all around us. It is possible to identify a
number of different levels for information. Internally we can find genetic information that
will make us the way we are. It will determine our characteristics as human beings. There
is also other internal information that we are unaware of, information that controls
automatic processes like heartbeat and breathing. We also have internal information that
we are aware of. Such information appears when we are thinking of something or solving
problems using our previous knowledge and impressions from the outside world.
External information can be obtained from several different information sources. Physical
objects may convey information to us when we perceive them. Such information can be
obtained through active as well as passive search. Conversation with other people is
another information source. Talking to people can also give us information through active
as well as passive search. Reference information is found in for example encyclopaedias
and reference literature. Such information is usually found through active search, but it
may happen that when looking for one concept you get information about another
concept and therefore this kind of information can also be gained through passive search.
Mass media is another information source that will bring us news information. We are fed
with the information that news editors has chosen to deliver to us. Encyclopaedias and
mass media can be seen as logical objects. There are also other kinds of logical objects
that may convey information to us such as for example books about a certain subject or
fiction. I will call this kind of logical objects descriptions. Descriptive information is
usually gained through passive search. Regardless of information source, we get
information only after we have interpreted the impressions and created a meaning using
previous knowledge. Information is thus regarded as an internal concept. We can see that
much of the information is a direct base for action. Thoughts are used for decision
making, which is we plan actions according to what we think. Information from external
sources can also be used as a base for actions since we use information obtained in that
way for decision making. An information system should help the user in information
processing. Since information is the base for actions it is not enough to look at usability
aspects of the information system but actability aspects must also be considered.
Actability means that the system should support and encourage the user to perform the
actions that the supplied information will imply as well as to support the information
behaviour of the user to find the information that he or she needs.
Keywords: information, information system design, actability, levels of information,
action, information behaviour
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Introduction
Information is readily available all around us. But information also resides inside us. It is
possible to identify three levels of internal information. The first level consists of the
genetic information that will define our characteristics. This information determines who
we are and what we are. It will also determine how we behave and act. Genetic
information is thus a basis for actions – the actions that occur in our daily life. Two
different individuals with different genetic information will react differently on external
impressions and their actions in a given situation will therefore be different. Each person
will demonstrate his or her own action pattern.
The second level of internal information is information that controls the automatic
processes such as for example heart beat and breathing. This information is necessary for
our survival and it triggers impulses that lead to different actions. This level of
information is thus also the basis for actions – automatic actions.
We are however not aware of the internal information flow on the first two levels. But
there is also conscious internal information. Such information appears when we are
thinking of something or solving a problem using previous experiences and impressions
from the outer world. Using that information, we make different decisions that lead to
actions of various kinds. It could for instance be a decision about walking across the road
having considered the traffic flow and compared distances to approaching vehicles with
earlier experiences. Or it could be a decision about introducing a new computer system in
a company evaluating different alternatives and finding arguments for the choice.
As it seems all internal levels of information are basis for some kind of actions. It would
thus be adequate to say that internal information is a basis for action. Let us look at
external information to see if it is possible to find similar characteristics for such
information.
A computer system also has an internal information flow that may result in automatic
actions from the computer system. These actions may be invisible for the user (black box)
or they can be possible to observe (white box).
External information can be obtained from several different information sources. Physical
objects may convey information to us when we perceive them. Such information can be
obtained through active as well as passive search (Wilson, 1999) Active search occurs for
example when we examine a map to get information about the best route between two
cities. Passive search instead occurs for example when we pass an object with an
advertisement about a new product. We did not actively look for that information but
received it passively.
There are different levels on which external information can occur (Wurman, 2001). The
first level is reference information. Reference information can be obtained from
encyclopaedias and reference literature as well as from computerized search systems.
Such information is usually found through active search. We are actively looking for
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information. It could for example be the location of Fisherman’s Wharf in San Francisco
as a preparation for going there. But reference information can also be found through
passive search. When looking for information about Fisherman’s Wharf we may come
upon information about Alcatraz that we were not actively looking for. But having gained
that information it encourages us to plan a visit to Alcatraz. Reference information can
thus be used for planning actions and can thus be seen as a basis for actions.
On the next information level we can find conversation information. Conversations with
other people reveal information about different concepts and the process can be seen as
active as well as passive search. Sometimes we engage ourselves in conversations in
other people to gain information about a certain concept whereas at other occasions we
gain information from conversations that we did not consciously look for.
On the third information level we have news. News are delivered to us through mass
media. We are fed with the information that news editors have chosen to deliver to us. An
actual event is observed by a journalist who writes a story to cover the event. This story
then passes a number of gates with different editors as gate-keepers. The editors may
change or reject the description and in the end this article compete with other articles
from other journalists for space in the media. Depending on the competition the article
may occur or not in the media and the position in the media will also depend on the
competition. With poor news flow a rather uninteresting event may be reported on the
front page of a newspaper. It there are many interesting events, the same event may be
rejected or presented further back in the paper. News can be obtained through active or
passive search. We may look at a TV-program to gain information about the disaster
caused by a certain hurricane. When waiting for this information we are fed with other
information that we did not look for.
Encyclopaedias and mass media can be seen as logical objects. There are also other kinds
of logical objects that may convey information to us such as for example books about a
certain subject or fiction. I will call this kind of logical objects descriptions. Descriptive
information is usually gained through passive search.
The highest level of external information is described as cultural information. Such
information is present all around us in our culture. Culture is however not something
fixed but is changing. We are influenced by cultural information at the same time as we
contribute to it. Cultural information will influence our interpretation of information on
the other levels.
External information may be used for different actions. News information about a
hurricane may cause us to move to a safe area. Reference information about a location
may enable us to go there. But external information needs to be internalized, that is
perceived, interpreted and compared with previous experiences, to be understood and to
create meaning. Only then external information on different levels can be seen as a basis
for action. External information that has not yet been internalized can be seen as potential
information. Information thus has an internal character.
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But how is this character met by the information systems that we create? Can the
information systems support human actions or do they just deliver information without
considering possible user actions? This paper will look further into the characteristics of
the interaction between human beings and computer systems that may support user
actions. The interaction is also related to different kinds of information and actions that
are part of human activity systems that are described below.

Human Activity Systems
Human activity systems are social systems where people perform actions. Information
systems are communication systems and as such a part of a human activity system. An
information system is a socio-technical system involving human activities as well as
information technology. (Benyon-Davies, 2002)
Human activity systems can contain other systems such as for example information
systems and production systems. The kind of system that is of interest in this research is
the information system that can be characterized as a communicative system but also as a
sociotechnical system. (Benyon-Davies, 2002). An information system can be further
divided in human systems and technical systems.
A computer information system belongs to the technical part of an information system.
The relationships between different kinds of systems are illustrated in the figure below
(Lind & Lind, 2004). The arrow between humans and computer systems illustrate the
interaction that is focused in this paper.
Human activity
systems

…

Information
systems

Technical
systems

Human
systems
Adaption
Interaction

…

Computer
systems

Figure 1: System Relationships
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Human activity systems are systems concerned with different kinds of human actions.
These systems are possible to observe in the world since a great number of human
activities, more or less consciously ordered for some purpose, occur everywhere around
us. The human act of design of physical or abstract systems is characteristic for this
system class. One extreme example is a system consisting of one man using a hammer
and on the other extreme we can find international systems needed for life to be tolerable
on earth. (Checkland, 1999)
A central part of a human activity system is human information processing that can be
described as the process in which a person thinks, acts and modifies subsequent behavior.
The self-corrective unit extends far beyond the human body. (ibid) If a computer system
is part of the human activity system, it should assist the human being(s) in the system in
their information processing activities. The system has an aim to achieve something, to
create an added value for somebody who is called the customer.
Checkland (1999) presents a way to describe a human activity system which can be
summarized by the acronym CATWOE, where
-

C= Customer, who is the person who will benefit from the activity.
The human activity system must have a Customer since somebody must experience
and take advantage of the added value that is created by the system; otherwise the
activities would be meaningless and the system would probably cease to exist.

-

A = Actors, who are the actors involved in the activity.
The actors in a human activity system are the users that interact with each other and
the computer system.

-

T = Transformation, which defines input, output and main processes necessary to
describe the system.
The human activity system will somehow perform a transformation from input to
output; it is this transformation that creates the added value that gives the customer
satisfaction.

-

W = Weltanschauung (= world perception, the perception of critical concepts related
to the activity).
The perception of the world will influence the processes in the human activity system;
for example a technical perspective will focus more on the computer system whereas
a human or social perspective will focus more on the interaction between people.

-

O = Ownership, that is the organizational body that has the ultimate power and
ambition to continue the activity.
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It is important to identify “who is in charge”, that is who is responsible for the
activities and has a possibility to control and change what happens in the system.
-

E = Environment, the factors in the surrounding world (context) that could influence
the activity.
Environmental factors of importance are created by stake holders outside the human
activity system; an example of such stake holders are people in charge of systems
analysis and design.

Usability
In a human activity system, interaction between people and computers is essential.
Norman (1988) has presented a model illustrating the interaction between a human
system and a computer system. The model shows that the human system first creates an
action plan that is executed on the interface of the computer system. The human system
then observes the result on the screen to decide successive actions.
One important concept in relation to human computer interaction (HCI) is usability. It is a
quality criteria for computer systems (or other interactive artefacts). Determining
usability can however be time consuming since it is the interaction between the human
and the computer system over a certain period of time that must be studied. Usability is
thus not an objective property of the computer system but arises through its use.
(Ottersten & Berndtsson, 2002) The context includes the user and the task as well as
artefacts and physical environment (Ågerfalk & Cronholm, 2001).
ISO-9241-11 defines the concept as ”the extent to which a product can be used by
specified users to achieve specified goals with effectiveness, efficiency and satisfaction in
a specified context of use ”(ISO-9241-11, 1998) Using the term “specified user” indicates
that ISO wants to stress that different users may have different needs and may understand
the artefact differently. (Ågerfalk & Cronholm, 2001)
Even if usability considers the user’s situation in a specific context, it does not different
kinds of actions that are involved in a human activity systems. Since I have above
presented arguments for information as a basis for action it seems reasonable to expand
the concept of usability to include an action perspective. A concept that focuses on
actions is actability that is described below.

Actability
Human actions can occur in a number of ways. There are internal actions where genetic
information, information controlling automatic, unconscious systems, and information
processed by cognitive activities will be used.
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There are also external human actions where information controls the choice of
alternatives. Such actions take place in human activity systems. Above I have also
presented a view that brings people and computers together in a human activity system.
In such a system with people as well as computers as interacting entities, people perform
actions aided by information presented by the computer system. The actions should lead
to transformations in the system, transformations that create an added value. These
actions expand the area of interest and are thus important for development. The computer
system should therefore support human actions in order to facilitate further expansion.
That means that we must consider not only what information should be produced, but
also how the information should be used.
A further analysis of information system characteristics could take its starting point from
different levels: the surrounding physical world, empirical findings, syntax, semantics,
pragmatics and the social world. Pragmatics deals with how the human system is
influenced by messages from the computer system and the reactions of the human system
of such messages. (Lind, 2005) The computer system thus serves as a communication
system.
Since the humans and computers have different features, the computer system must adapt
to the human information system. It is important that the computer system has such
characteristics that it works well in the context in such a way that it can cooperate with
the human system and support human actions. An important aspect of computer systems
is actability (Cronholm & Goldkuhl, 2002), that refers to the computer system’s “ability
to perform actions and to permit, promote and facilitate users to perform their actions
both through the system and based on messages from the system” (Cronholm &
Goldkuhl, 2005). The concept is based on theories from the areas Language Action and
Usability (Cronholm, et al 1999).
To promote actability a computer system must consist of certain parts. These include
(Cronholm & Goldkuhl, 2002)
-

an action potential based on a predefined set of actions
the ability to perform actions interactively with the user and/or automatically
action memory that stores earlier actions and prerequisites for actions
documents, such as action conditions and results
a structured language that defines frames for actions

Actability is however not a property of the system but will arise when an individual uses
the computer system. Actability will influence the efficiency in the human activity system
since it has a direct impact on the user’s ability to perform actions.
Although actability is not a property of the system it is possible to identify some
characteristics that are important in order to reach actability (Cronholm & Goldkuhl,
2005):
-

it should be simple to understand what can be done through the system and the
operations in the system
7
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-

the user should be able to understand the concepts that are used
it should be simple to navigate in the system
the user should be able to see that an operation really is performed and get a picture of
the result
the user should be able to under stand the consequences of proposed and performed
actions
the user should be able to say what he wants through the system
the user should be given good support for his or her actions

These general characteristics can be applied to create requirements for different
situations.
From this perspective the computer is not seen as passive but instead an active entity that
can perform actions on behalf of a person as well as influence the user’s actions. The
computer system actions have the characters of speech acts (Searle, 1969) or
communicative acts (Habermas, 1984). The computer system is thus used for
communicative purposes.
In a human activity system, actions related to the computer system can be of three
different kinds (Goldkuhl and Ågerfalk, 2002):
-

actions when actually retrieving information from the system (interactive actions)
actions performed automatically by the system (automatic actions)
actions based on the retrieved information (consequential actions)

An interactive situation occurs when the computer system is used for actions by the user
through the system. In an automatic situation the computer system perform actions on
behalf of a human actor without any human interventions but using instructions specified
by a person. A consequential situation occurs when a user performs actions based on
information from the computer system.
An interactive action can be related to illocution since it focuses on symbol exchange,
whereas a consequential action focuses more on the action as a result of symbol transfer
and therefore is more related to perlocution (Searle, 1969). The aim for a computer
system should be to take part in and support the users’ illocutive actions through
interactive and automatic actions in a way that enables the users to perform a competent
choice (a perlocutive action) (Lind, 2005).
A computer system can be regarded as actable in an interactive situation if it gives
support to the user to (ibid)
-

choose action
give a suggestion to an action
perform communicative actions
interpret and evaluate an action and its effects
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Actability can thus be regarded as a dynamic concept depending on structures in the
human activity system. The degree of necessary actability should therefore be related to
the specific context in question. This context includes the users’ earlier experiences, the
situation and the task that should be solved.

A Model of Actability
The picture below shows a model of actability in a human activity system. The customers
are those who will benefit from the activities. This could be a number of different people
with connections to the activity. The actors in the system are the computer system and
the human systems (people) involved in the transformation process.
The task controls the transformation process where the state of process is compared with
the demands of the task. This is a cybernetic loop that continues until the user is satisfied
and can produce a result that solves the task.
The interaction in the transformation process consists of different kinds of actions where
information may be exchanged. The human system and the computer system engage in
interactive actions. The computer system also perform automatic actions that may be
caused by interactive actions. The outcome of these combined actions is communicated to
the human system as potential information. For the computer system to be able to
recommend an action, it is necessary to have access to a repertoire of possible actions as
well as sometimes also access to external information sources that can give data
(reference information) to the computer system. In a similar way the human system can
use other sources for reference information as well as communicate with other people
(conversation information) to support the transformation process.
When the cybernetic loop has been gone through a sufficient number of times and the
user is satisfied, the human system can perform a consequential action that consists of a
solution of the task. This can be seen as the result of the transformation process. An
actable system should also be able to evaluate the result. This is also shown in the model.
The world perception prevalent in the human activity system will have a major impact on
the transformation process. It will influence internal as well as external actions and is to a
great extent dependent on cultural information. The owners of the system is not
illustrated in the model. They can consist of any organizational body that can have an
ultimate influence over the system. In the environment there are external information
sources that the computer system and the human system can use to increase available
information.
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Conclusions
In this paper different kinds of actions have been identified. Different levels of
information have also been discussed and it has been argued that different levels of
information control different kinds of actions. In fact, all kinds of actions are based on
some type of information.
Since computer systems are information processing and information distribution artifacts
it is important to consider different kinds of actions when designing computer systems. In
relation to computer systems three different kinds of actions have been identified:
automatic actions, interactive actions and consequential actions. A computer system must
have characteristics that can deal with or support all these action types. Such a computer
system is said to support actability in an interactive situation.
To facilitate the understanding of the process of human – computer interaction from an
actability perspective, a model has been presented. The model shows that the computer
system must have access to a “library” of possible actions to choose from. The choice is
presented to the user. The model also illuminates different kinds of actions and what
kind of information that is a base for a specific type of action.
The model can be used to create a basic understanding for human computer interaction
that is valuable for designing interactive systems.
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Abstract
Never before the humanity had such an amount of wealth accumulated in a few persons. And never there has been so much inequality neither humans have been so
much indolent in the face of themselves and Nature.
The intelligence of the humanity focuses at individual levels or, in very small and privileged groups, obeying also to very particular interests. The aim of the social
system is not anymore the preservation and evolution of the human kind, but to increase the concentration of power, enjoyed by a few. Then, if enough knowledge exists in
order to change the processes, why does every day our environment is more degraded and we live with more uncertainty? This is a matter of democracy and community
complexity. In Saltillo, Coahuila, Mexico, the proposal of the Collective Intelligence Development, was born form the emergent need of sharing knowledge, inside of an
honorary group that works for the sustainability of the water resources, to ride in the directions of a sustainable future.
Keywords: Collective Intelligence, Sustainability, Democracy, Complexity.

Introduction
The social-human system has presented an exponential physical growth, unique in the stage of the terrestrial life.
Since the appearance of agriculture, about eleven thousand years ago, the necessities that in primitive conditions required of great cunning and the use of force in order to
survive, induced a process of matter and power concentration.
So, the intelligence gave the human race the maximum level in the ecological pyramid, and this species became able to eliminate almost any biological geological or physical
opponent. Technology placed human beings beyond the borders of their enemies. The nature has been “conquered”, according to the vision of the actual Western society.
However, now we know that the process that took us to the top possibly will drive us down again, and then we wonder ourselves: Will this be the last opportunity to escape
from the attractor of the growth, refocusing us toward new horizons? Will our collective intelligence be capable to turn its eyes to life, on time to avoid the sixth massive
extinction? Will the democracy be able to leave the model of political and economic power concentration, in order to drive us to search of the real sustainability?

Prehistoric Intelligence
The need of force, in order to conquer the enemies, made the primitive man to conceive a form of intelligence that without knowing it, he took from the own nature.
The big power manifestations are hug sums of small forces that at the molecular level are able to induce devastating effects phenomena. The hurricanes, the tsunamis, the
earthquakes, the changes in the magnetic pole of the earth are all effects of gigantic sums of infinitesimal forces which adjust to molecular or even smaller levels
The natural learning led to the primitive man to gather in order to add their small individual forces. He started formed families, groups, clans and tribes being hunter-harvester.
This process generated a synergy. Having their fellow men associated not only produced new bonds but also created a perspective of them that induced to a group vision,
creating what we may call the collective prehistoric intelligence.
Then he settled, forming small population nuclei where the fact to have neighbours, each time more and more, offered a potentiality which was absent when he was a solitary
individual. The advantage was evident and then the growth of the human specie begun.

The Power and Wealth Concentration
Once the main natural threats had been conquered, the man created models that allowed him to increase his domain. This is a paradoxically natural process. According to the
ecologists, any species that is in a favorable environment and has no predators tends to grow in an exponential form (Mc. Naugthon and Wolf, 1973)
There is where the model of expansion finds the feedback loop that leads to concentrate more and more power and wealth, leaving a result of inequality, illness and poverty.
The rich only wants more wealth, as a drug of which one could not escape, the same occurs with power.
However in the nature nothing grows unlimitedly (Meadows, D., 1992).

A World Corrupted in Growing
Then, being without natural obstacles the human kind is token by the growth attractor, which become a bad habit as we observe at the moment.
It is not true that the economic system orders to grow and continue growing. The reality is that, like in an addiction, our mind induced by the desire to a better life or forced
by the consumption society, creates new necessities. People demands new satisfactions and start sinking in the dependence of the growth.

It is interesting, but as we can see, it is the same principle that the cancer uses; a growth without control, which ends up by killing the same organism.
Not only is the number of inhabitants a measure of growth. The use of the energy, the new materials, the transport, the communications, everything demands a growth
induced by the economic competition and the political or military superiority.
We could ask ourselves: To whom we do seek to be superiors? Who did induce this career?, To whom it benefits.?

The Model Works No Longer
During several millennia humanity has been governed by the law of the strongest. In spite of the fact that hat the intelligence substitutes the force, there are models which
continue operating and demand the use of the force in order to exert the power and the control over the majorities. Humans against humans.
With the emergence of the democracy in Greece, a new style of auto-administration of the society was created, applying the opinion and the wisdom of the senate as a
representative in order to express the desires and the necessities of the nation’s common people.
This representative model was based on the knowledge of their leaders, who as the maximum authority, defended the reason in front of the will.
Nevertheless, in the complex process of people reorganization of the towns, the democracy has been gone adjusting in order to arrive to the present model.
The knowledge and technology advances, added to the large volumes of world population demand a representation at several levels, reaching the international one, represented
on the great organizations like the UN.
All this system operates under the principle of the right: laws and regulations that theoretically settle down under the base of resolving conflicts of individual interests or
matters, under a neutral superior authority, with the objective of assuring peace and concord between the elements of a race.
However, we observed that such neutrality is hindered because it is difficult to remove the power from who has been in touch with it.
The same system that reigns tries to impose laws that favour it, using of the triple alliance (economic, political and military power). In this way, the processes are adjusted in
order to maintain an agreement between the three spheres and achieve above the international right and on behalf of the "democracy", actions like the invasion of other
countries in order to impose the democracy. We have seen it recently in the Persian Gulf, Afghanistan and Iraq wars, on which the economic origin is hidden under the coating
of the freedom of the towns, violating laws and international treaties.
This system is obsolete. It has been corrupted so much by the power of the money, that doesn't hesitate to reach the point of murdering thousands of people for maintaining
the demands of the world economy in operation.
It is lamentable that such hegemony doesn't has limits which satisfy it, and imposes an accelerated destruction to the planet, with the death of the big ecosystems included,
fields desolated on behalf of the war, economic growth, modernity and many other excuses.
We have arrived to the limit and maybe we have already reached the negative slope in the sustainability curve (Meadows, D, 2003).

The Systemic Knowledge and Inquiry
The new artificial paradises, like the recently one built in Dubai, they demonstrate that the degree of corruption reached by the system permits such kind of extravagances,
showing the inequality in front of the millions of human beings dying in Africa and in other poor countries around the world. The proprietors of these exclusive places are
people that at least have succeeded accumulating the figure of a billion dollars, which is enough to order to build an artificial island in palm three forms, with luxurious
residences in front of the Indic ocean.
The previously mentioned indicates that the system has already surpassed a while ago its limits and it is necessary look for another one, or risk a collapse.
But, how to look for? and find a different system? Will it be convenient to abandon the system to the chance or have the risk of its annihilation?
It is possible to attempt something more than sit down and wait the nature act with disasters like the tsunami in 2004, the hurricanes in 2005 and another to come.
We count, by fortune, with the knowledge that offers us the Systemic (Banathy, B, 1997). They are new alternative forms not only in order to act but also to think and
establish the science and the philosophy in the XXI century.
All these permits us to have group vision, without disjoining the parts, what shows us a world of disaster, pain and damages caused by the alterations to the environment. It
is due to this that we can obtain now a syncretic (holistic) vision, considering the effects, behaviours and tendencies, in order to propose a reflection about the global system
aim and to reconsider about its future.
However, it is necessary to have forms of collective actions which would permit the humanity find new roads of peace and harmony with the Nature. Roads that, as the
principle of Syntony Quest says (Syntony Quest, Org., 2006), look for the syntony of all the living systems on the planet Earth.

The Opportunity
The human species has the great opportunity today to decide its road as is demonstrated by this 50th. Conference of the ISSS, organised around to the sustainability,
democracy and complexity.
The knowledge gives us the capacity to respond to questions that less than fifty years ago they have been considered as an absurd. However, it is required more than that. The
knowledge is not enough to transgress the limits of the logical reflection, which gives us the reasons but doesn't allow us to reach the understanding, fundamentally of the
complex phenomena. The causes and their effects could not be close, neither in space, neither in time (Senge, P. 1990).
The emergency of social events like the ones happening with the immigrants in a lot of the so-called developed countries (the United States, for example), it doesn't have an
explanation in the rational knowledge.

This gives as a result that the legislators, based on laws and rules sustained in the logic, are not able to find solutions to this complex crossroads. There are too many interests
in conflict to make a clean and precise decision.
Probably, if we used the understanding instead of the reason, and we tried to synthesize instead of analyse, we could understand the necessities of those who have been expelled
and obliged by the current social system, not by one or another country, but the whole system, up to the abandonment of human values that represent the homeland, the
family and the customs and culture of origin to reach a "better life".
Perhaps what we should try to reach is not better economic levels, but superior capacities (Atlee, T., 2003) that permit to live more in accordance with the ecosystemic
processes which support the evolution and the development of the biosphere, for more than two thousand and a half million years in the Earth.
But when the scientists and philosophers spoke some years ago about elevating the conscience of forming a knowledge based society, immediately, the economic-political
macro system looked for a way of marketing this, creating the "economy of the knowledge".
Therefore, the understanding has become unthinkable, which remains beyond the knowledge (Ackoff and Deming, 1993). If the knowledge is reduced to a merely economic
reason of change, it will be dealt as merchandise.
Would it be too much to request that we take the opportunity to look for the understanding and the wisdom, like a collective, in order to try to release us from the dangerous
attractor of the economic growth? What kind of future do we want?

Democracy, Development and Governance
Undoubtedly the democracy has been a positive road. The advance of the human development, impelled by the real practice of the democracy has been one of the greatest
successes of the human history.
The Greek town, cradle of the democracy, reached a high level in development, synthesizing the human values and recognizing the unity of body, mind and spirit through the
science and the philosophy, seeking the place that Man occupies in the Universe.
Really the Greeks achieved a high level not only for their philosophical, cultural and humanistic achievements, but for their integrity. It was their capacity to synthesize, to
see themselves as part of a major “whole” that made them understand their internal value for themselves and for the rest of the system; what allowed them to devise the
democracy for the development of the human species, which in that period arrived to its highest level.
Today we talk about democracy and we believe that it is achieved by depositing a ticket in a ballot box, as our politicians exemplify.
We are very far from reaching a democratic state like the one the Greeks devised, two thousand and a half years ago, mainly because of the degree of isolation in which we
live, due to the analytic thinking and other factors. This was the father of the reductionism as well as many other social evils that paradoxically are those which block the true
democracy and thus impede the human development. Today there are computers for everybody and Internet everywhere, but we still have a great lack in the human
communication.
Having more hospitals doesn't make us more developed. Having a good system of preventive health that reduces the necessity of hospitals, it does!
But this is not business: the political power does not increase, neither the sales of medications provided by the big pharmaceutical industries; which is not convenient, since it
forms healthy, intelligent and independent beings.
What we require in the search of sustainability it is governance (Dufour, J, 2002), “the search of controllable governments by the people”.

Sustainability and Understanding
Sustainability requires the understanding of the role that the human being plays inside the natural systems, like any other specie; and not like the owner or user of the
services, materials, energy and goods that nature possesses, but like another entity that has the capability to break down the global system equilibrium in an irreversible form,
annihilating great amount of species, including itself.
From such hypothetical understanding, it would be derived, if that is the case, the capacity in order to achieve the terrestrial ecosystem sustainability.
Since the intelligence is the capacity to establish links, relationships or bonds between apparently independent or remote entities, either temporal or spatially, it turns an
indispensable factor for the sustainability.
Until now we are doing well. The difficulty arises when we found that such a condition should be satisfied to the level of the whole humanity, and not only to a personal
view, not even a regional one.
While humanity doesn't achieve the intelligence to a collective level, very little we can speak about sustainability, while improvements that take years are made in some
points of the earth to succeed in the stabilization of processes that demand the intervention of several human generations, in the other side of the globe a few people decide the
future of millions, driven by interests of political domain or economic power.
Then, the collective intelligence achievement is a condition sine qua non for the sustainability. We require passing from the "I" to the "we" (Leff, E., 1998).

Collectivities Seeking for a New Attractor
From the previously mentioned it could be deduced that we won't have success while we are not intelligent at a collective level. This means to share, co-create (Laszlo, A.,
2001) and learn how to learn in community (Castro-Laszlo, K, 2001), in order to advance in a chaotic and without apparent direction world (Prigogine, 1997).
All this demands a participative and informative democracy (Rada, A., 2001) and perception, more than analysis, information or data. And this requires the sketching of
objectives beyond the temporary horizon of our lives which could be achieved by collectives with a high commitment toward the life and a total indifference for the
consumption model present in the world.
The development of collectivities that could at least see their own future in the sustainability is one of the possible roads toward that new strange attractor that demands the
domain of the responsibility of the human being, like the maximum energy and knowledge power entity over the planet Earth.

Working in order to form this kind of collectivities is a task for life, this is, is not a matter of projects of municipal administrations or leaders, it is neither question of
eventual governments that are there just for a salary during a period. It is necessary to work hard, but with a total commitment that dedicates the life to it, which it is not an
easy task.

The Collective Intelligence for the Sustainability
But there would be a reward: if we are capable to reach the collective intelligence for the sustainability inside a community (completely necessary condition) it would be just
the first step, but that would be the way.
Then it would follow the achievement of the understanding of complex phenomena that imply seeing all of us in the future, sharing the same planet.
From there one could take diverse ways, but the democracy should, like human experience, stop playing the mediocre role of being interpreted as the process of choosing a
government, and start being the process of dialoguing between the people, of learning together to guide those who represent us: again, the governance (Carrier, M. 2002).
Nevertheless, we could not advance toward that new attractor (that seems to be that of the planetary sustainability) unless we have a high level of commitment and
understanding of the risks contained in the decision taking that we have now in the planet. Then, the human understanding is the second requirement.
Finally, if we could reach a collective understanding of nature events and processes, which are beyond the knowledge, we would have the opportunity and just the opportunity,
of reaching a wisdom that will redirect us toward that new attractor of the Sustainability.

The Experiences in the South of Coahuila, Mexico
In Saltillo, capital of Coahuila, we have initiated in 2003 (Teissier, H. 2005) a process like the previously mentioned, that in 2006 has important advances.
In 2005, it achieved the level of the community pushing up the construction of the Residual Water Treatment Plant for the City, a project that had been stopped for economic
and political interests, for more than ten years.
We learned a lot as a group, but we mainly have begun to create a Collective Intelligence around hydrological resources sustainability processes in the region, a strategic
matter for the development of the life, because this is a region placed in a semiarid zone, located in the southeast end of the Great Chihuahuense Desert, near the northeast
border of Mexico.
In 2004, during the planning process of the Waste Water Treatment Plant, near 2500 families participated through a civic consultation, which contributed with data for the
final decision taken by the town hall, in an unprecedented case in Mexico, related to the natural resources sustainable use.
Now, with this experience three more committees have been formed around the situation of water.
One of them is the Civic Committee to support the project “Basins and Cities II”, that is directed by PROFAUNA, A.C., a NGO responsible of supervising the processes of
conservation at the forest ecosystem of Zapaliname Mountains. A 62,000 acres zone.
This protected ecological zone, to which 70% of the aquifer recharge in the Saltillo Valley has been attributed, has a primordial importance for the sustainable future in the
region. The project is executed in coordination with the Mexican Fund for the Nature Conservation, member of the IUNC, who contributes with 50% of the expenses of the
Program of Maintenance and Conservation of the Zapalinamé Natural Protected Area (ZNPA).
The interesting thing is that the other 50% of the expenses is formed by more than 13000 families that contribute, in an unprecedented example at international level,
donating an average of $3 (three) Mexican pesos each, every month, through the payment of their water services receipt, for the conservation of the ZNPA.
This project was selected and occupied a place between the 20 better projects of civic administration of water in the world, a competition presented by IUNC during the IV
World Water Forum, in Mexico City, in March 2006.
There are some other working committees, but the fact is that the collective intelligence, as we can see with citizens participating around complex sustainability problems, is
working and it begins to have results.
All these projects, as well as the invitations to participate in new ecological and citizen committees of several sectors, indicate that we are advancing, perhaps slow but in a
certain way.
We are conscious that not everything is done. However, we wanted to share our experiences with all of you, friends of the ISSS, at this 50t h International Conference.

Conclusion
The development of collective intelligence for the sustainability represents a gigantic task for humanity, we know it: going from the individual to the collective; from the
regional to the global and from the representative to the informational and participative democracy. All of this is a challenge.
We would be talking about a total change of paradigms that our complexity can achieve without any doubt.
However, there is no other way. It is necessary to change our attractor: from the consumerism to the sustainability. There is no election. Probably it will be very difficult;
however, there is still hope that this can be achieved.
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Earth’s Nature’s Problems Due to Mankind
Magdalena A. Kalaidjieva
Institute of Control and Systems Research (ICSR), PO Box 79, Sofia 1113, Sofia 1000,
Bulgaria, mk@bitex.com

Abstract
The author orients notions and traditional concepts from systemics and cybernetics, their
influence and practical value towards a global problem. Main instrumentation is the
theory of general hierarchies, and more specifically, the fifth group of kinds of
hierarchies – process hierarchies, discussed in a series of her publications during the
period 1986 – 1997 and used by a number of Bulgarian mathematicians. The specific
‘gluing material’ is a matter-information model, ‘The Mosaic of Technologies’. It applies
invariant characteristics (ICs) of process hierarchies to fuse natural ecological and
environmental phenomena with economic laws and trends (1985 – 1988), as well as with
social ones and humanity’s values, while preserving the model know-how for operations
research and other quantitative mathematical methods. She successfully fuses conceptual
knowledge from systemic and hierarchic investigations by established scientists made on
all atomicity levels of hierarchies’ elements by choosing technology as a ‘mosaic stone’.
The instrument of ICs from the theory of general hierarchies allows varying the
investigated level of abstraction, (dis)aggregation or atomicity without damaging the
model by changing types of a hierarchy thoroughly or locally. The money component of
information modelling is linked up with its nine roles in human society and with the
essence of the ECOSYS model (1988). A rigorous critique on the modern understanding
on measures and solutions for ecological problems due to human doings, on wrong
priorities for human and economic effort is given further details.
Keywords: ecology, feedback, general hierarchy, information, living systems theory,
matter-information model, money, operations research, system, technology, value

Introduction – an Attempt to Summon Mankind’s Knowledge and
Relate It to Systemic Thinking
The paper makes an attempt to summon an inventory of mankind’s knowledge and skills
related to the necessity to prevent the ongoing process of self destruction, to point out
positive steps made in knowledge domains of science and practice and show how they
can be extended and creatively merged. During the last several decades much thought has
been devoted, much resources invested, much real betterment designed and here and
there done, to show that it is possible at all. Now, time has come to arrange the thoughts,
to re-arrange principles, priorities and design, to imply the best of organizational theory
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and practice, to re-organise the efforts of sciences, humanities and arts, to do all this in
concert supported by a science that emerged during the 20th century – the theory of
systems.
“Systemics is an open set of concepts, models and practical tools useful
for a better understanding and eventual management of complex
situations of entities of any type. It would seemingly be advisable to
replace expressions like systems research, general systems theory, and
general theory of systems or systems science” (François, 2004).
Charles François‘ International Encyclopedia of Systems and Cybernetics gives an
extended definition of the concept system, as well as further 81 encyclopaedic articles
titled by keywords or phrases for concepts and terminological constructs, containing the
word ‘system’, and specifying its features with many citations from scientific sources of
the systemics and cybernetics knowledge area. His conceptual basis may be a good
starting surface for concerted actions to be planned and undertaken.
The synergy among Ecology, Environmental Control (E-EC) (Meadows and Meadows,
1992) on the one hand, and Systemics, Cybernetics and Informatics (SCI) – on the other
hand, needs various capabilities for to take part in or constitute international, multi- and
inter-disciplinary and action research teams or workgroups, in order to conduct requiring
synergic relationships among different kinds of talents, cognitive styles, intellectual
faculties and scientific, educational, industrial or social interests. Combined capabilities
incorporate analytic thinking for focused creative conversations and team research,
holistic and synthetic thinking, analogies generation in multi-focus knowledge domains
and divergent thinking for a synergic relation between analytically and synthetically
oriented research. Synergy itself is a systemic concept. Similar merging of conceptual
bases from other knowledge domains put even more difficult challenges on the agenda.
Why do we ask a child to clean up the mess and restore her/his micro environment, but it
seems so incredibly far fetched to require the same from a local, regional or global
society? Sometimes, as pedagogues or parents well know: “… To ask someone to undo a
wrong action at once, requires less effort or is even easier to initiate, than after some time
passed to ask to clean up (somebody else’s) mess ...” Neither of the governments on
Earth feels strong enough, or maybe competent, to put such a goal on the agenda.
Regretfully, the lack of global understanding for or underdevelopment, or isolation of
systemics, the limited, too narrow conception for innovative actions, the unpopularity of
theory of general hierarchies (Kalaidjieva, 1985, 1979), as well as the controversy of both
industrial and bureaucratic interests with Nature’s laws at present, let things worsen on.
A comparison shows that the systems hierarchy concept, denoted sometimes as
‘mathematical hierarchy notion’, is a special case of the general hierarchy concept. Some
scholars tend to stretch out the scope of the concept ‘hierarchy’, in order to cover the
whole meaning of the ‘general hierarchy’ and overcome its “later” historical emerging.
However, by stating that systems hierarchy notion is a special case of the general
hierarchy concept the levels of abstraction of the concepts would match the conventional
terminological rules. As a consequence, the systems hierarchy notion used at present can
be denoted as ‘systems hierarchy’ or ‘systemic hierarchy’ or similar keyword phrases
explaining the concretisation of the special case by appropriate attributes.
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Difficulty of Design Complexity and Prerequisites
Nature’s problems due to mankind are scaled by journalists, ecology enthusiasts,
politicians and many scientists as major, less important or minor. Another scaling is from
global to local impact. These and similar scaling aspects are not directly applicable to the
style of design to cope with complexity. Recurrence frequency of problems is significant,
but not exclusively. A more complex, polythematic scaling aspect should be appropriate.
I think that in the pre-design and general design phase scaling is of low priority, a
foreground hard work would be to fit efforts to systemic effects. Solving the problems,
i.e. recreating Nature and living in sustainable balances with Nature, is the goal urgently
imposed on humanity. The difficulty consists in the design complexity – and here again
systemic thinking has supportive methods and tools. An inventory of prerequisites to this
goal is attempted below, in order to take account, to outline successful mutual efforts in
knowledge domains far apart from each other. They are described as steps.
One step to challenge design difficulties is marked by modelling and control of processes
supported by (hierarchic) systems and general hierarchies (Kalaidjieva, 2001, 1997,
1985), more specifically – by process hierarchies mediating to apply quantitative
methodologies. Qualitative analysis and design and quantitative methods are applied
repetitively. Hierarchy investigations concerned mainly organisation and structure of
business and economic units, later it focused on markets (Williamson, 1975), but stayed
much too long in the frame of monohierarchies in all. Another step in the right direction
was to characterise and coin the concept of invisible economy – the economically
valuable intellectual and information processing in all spheres of management and society
– on the example of the British economy in the late 1980-ies (Liston and Reeves, 1988).
It focuses on the context of world trade, international service industries, education and
training dimensions, resulting challenges and conclusions. It is oriented towards national
wealth and only indirectly contributes to international economic and innovative
networking. One more step did the conceptualising of the global web, the new web of
enterprise, the perils of vestigial thought and the diffusion of ownership and control
(Reich, 1991).
Systems research plays both the roles of a specific knowledge domain and a
methodological, instrumental knowledge related to synergy among Ecology,
Environmental Control, and here I added earlier, Re-Generation or Re-Creation (EEC&R). In addition to the contemporary general framework of disciplines for problemoriented research and practical monitoring focused to preserve Nature, I need to
emphasize that time has come to design action research and step-by-step planning for a
forgotten duty of mankind – to re-generate Nature, where it was harmed. Moreover, regeneration and re-creation open a wealth of innovative variety, which can truly minimise
material and social consequences of human activity. Innovations have been investigated
largely from the viewpoint of economic optimising as methodology of economic
development, prosperity and wealth (Maier and Robinson, 1982; Reich, 1991), less in
concern with Nature’s or Earth’s problems (Meadows and Meadows, 1992). Far less
innovation research and design has focused on systemic consequences of innovations as
single ‘mosaic stones’ of modern consumption society. M. Kalaidjieva introduced this
way of thinking applied on environmental problems in a series of papers at national
Bulgarian and international conferences during the period 1985-1997. Some attempts
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were made to merge economic-ecological modelling by mathematical processing,
however the choice of parameters was oriented for central control planned economy
(Bashalhanov and Baturin, 1988), i.e. all cases of polythematics and polyhierarchy would
be neglected as early as during the semantic pre-design.
The requirement to include regeneration and recreation is seemingly making things more
difficult and probably this was the reason to avoid them whenever possible, even if
illogical. Actually, it closes control cycles, feedbacks in the mosaic of technologies
(explained later here). A good way to encourage this sequence of thoughts and to learn a
wealth of experience was Nature and particularly living beings, living systems both in the
biological and social context (Miller, 1978; Swanson and Miller, 2001). Choosing
technology as ‘mosaic stone’ allows to:
•

•

Define levels of atomicity of elements in different kinds of hierarchies –
investigated, lectured and coached by Len Troncale since 1984 (Brier et al., 2002;
Troncale, 2002), and
Place them in the conceptual frame of foundations of information science (Brier et
al., 2000), among others by using the concept of money-information (Swanson,
1993).

A further step using the atomicity instrumentation is to find locally adequate sensors for
early warning data input for an investigated system and its balancing. Primary
information received from chosen sensors type(s) as input to perceptual-motor arches
(François, 2004, cit p. 449, item 2520; Kalaidjieva and Swanson, 2004; Kalaidjieva,
1999) within a local system and its links, interactions with others have to point out
causes, substances and process initiating agents for harmful consequences, destroying
ecological natural balances and the capacity of Nature to regenerate itself.
Some knowledge domains to consider in concert with ecological problems from the
viewpoints of Systemics, Cybernetics and Informatics (SCI) are: globalisation; natural
and human resources; conceptual infrastructure of SCI; control systems; information
systems development and management, human, education and management information
systems; economic, financial and social systems, development and emerging economies;
applications of SCI to science; psychology (cognition, spirituality, etc.), biology,
medicine, chemistry, physics, astronomy, engineering, virtual engineering; computing
techniques, (image, acoustic, speech signal processing, etc.), emergent computation, etc.
This enumeration is by no means exhaustive.
Integrative study is another keyword for research gluing all these domains applying
systems thinking. A country vitally needing, developing and supporting systems science
is The Netherlands. The Systeem Groep Nederland (Dutch Systems Group) was one of
the three founding members of the global systems community’s scientific professional
organisation – the International Federation of Systems Research (IFSR) – together with
USA and Austria in 1980. IFSR has now nearly 30 member societies (www.ifsr.org).
This went on in parallel with establishing numerous systems research institutes, college
and university chairs, but almost not intersecting with the emerging national and
international ecological ones. There are integrative studies fusing environmental health
science and knowledge technology for the purposes of global assessment.
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Values and Local Invariants
Ecology investigations have difficulties to disseminate challenging scientific results,
because historically seen they were, and to a certain extent sill are, prevented by
economic narrow focuses. Below is included an extract of an article presented 1993 in
Amsterdam at "Problems of Values and (In-)Variants” that raised turbulent discussion in
the global systemics community. It focused highlights on opening ways “to make the
world a better place to live in” by a model balancing ecology, environmental control and
economy (ECOSYS) (Kalaidjieva, 1988a; 1993) enhanced by social values to the
‘Mosaic of Technologies’. This was the first chance to disseminate it after being
prevented 5 years long and later many to come.
Values of traditional concepts change and need to change. The idea that
“Pollutant = Waste Material = Useless Product = Potential Resource”
- was ideologically illegible on one side of the Iron Curtain and too obvious on the other
side of it. The mathematical information process calculus model introduced was opposed,
until the general hierarchy concept (GH) was accepted (Kalaidjieva, 1996). The
subsequent production stages in this model shape branching processes, i.e. GH of the 5th
group – process hierarchies.
One more step for understanding the state of affairs has to be made for a successful
optimising the model – to re-think humanity’s values and priorities (Kalaidjieva, 1990a;
Kalaidjieva, 2002a). But before it is presented here, some notions have to be introduced.
The information technology ECOSYS model expanded for social issues, originates from
the necessity to control all material products of human activities for content, quantity and
further processing. It has mathematical and information processing background
(Kalaidjieva, 1988a; 1993). It distinguishes among values (and their conceptual focuses
or backgrounds) in use for economic industrial technological processes, their aggregating
or disaggregating using data from production or administration management and control,
The methods of aggregating and disaggregating are opposite to each other and aim at
flexible systemic thinking, understanding, modelling and calculating optimal local
conglomerates (systems), thus converting them for further uses into (local) “invariants”.
It was named ‘mosaic of technologies’ for the important role innovation can play for
environmental and ecological betterment of Nature and society in an E-EC&R-model. It
became the founding idea for the Memorandum to the World Summit on Sustainable
Development – Johannesburg elaborated and voted at the 46th ISSS Distributed Site in
Varna, August 9–15, “2002 RIO + 10, Sofia and Stockholm + 30, INTERECO 2002:
“Ecoglobalization –– Sustainable World” ” (Memorandum, 2002).
Features of the general hierarchy concept are used for analysing complex objects both by
observer and user. Some different meanings of ‘value’ are studied in context. The
sequencing of closing systems’ structures in a single ‘mosaic stone’ and revealing their
structures again requires and results in iterations of qualitative and quantitative GH
hierarchy analysis. Observation is n-dimensionally constrained. Observer and user are
bound in a productive loop by the feedbacks of process repetition illustrated on 1- and 2dimensional schemes of ‘investigation & application’. Common sense of failure is due to
over-simplifying models. The techniques of analysing hierarchies by invariants may be
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shown on a variety of examples: priorities, network of market relations in 5 variants and
the mosaic of technologies itself, money as measurement unit, value, stimuli, etc. They
were presented in the Amsterdam paper to show how concepts from different theories can
be fused to become an applicable basis for design and action. Keywords in alphabetical
order were: complex object, contents of a phrase, dimension of analysis, feedback,
function, invariants, observer, sequencing, user and value. A concise example of the
network of market relations in 5 variants (Table 1) and on the mosaic of technologies are
displayed below.
Table 1. General Hierarchy of Market Relations investigated as a polyhierarchic
polythematic skeleton of a repeated process, i.e. as a general process hierarchy
Invariant
Characteristics
Hierarchic
Direction:

General Hierarchy of Market Relations
Time axis

Aspect of
Decomposition:

Processing of resources – split in 5 variants of simple aspects,
which are taken account of simultaneously in parallel

I variant

Processing of materials (intermediate) products or services, etc.
– material flows

II variant

Supply and demand trade flows based on contracts, before and
after being materially processed – down to the end user. The
barter exchange creates negative material flow
connectedness, which then at some point changes its
direction into the positive one, when it is sold on its run f or
money

III variant

From import to export of goods and services (cross-border
trade) including medical, veterinary, customs, etc., checking
and taxing; the smaller the country, the more open its
economy to international exchange of goods and services, the
greater is the profit from and need for international cooperation, the greater its dependence on co-operative
relations

IV variant

Money or other exchange or payment units’ flows – they
follow the opposite direction of the connections in the GH,
i.e. they are inverted, negatively calculated and, similarly to
the profit vs. penalty flows, may distort the economic
performance picture, special precautions are taken into
account by means of complicated accounting procedures,
which are still lacking the needed transparency

V variant

Labour as weighed node-interval for the act of resource
processing, as employment of persons with sets of skills and
knowledge, etc.
6

Element:

Resource, product, service, money (payment unit), labour, etc.

Connection:

A payment, exchange, single production stage, the meeting of a
demand by a supply

Node:

Good, ware or service

Algorithm of
Decomposition:

The technology of detailed splitting the hierarchy, developing
the sets of sub-nodes, registering among others the
polyhierarchic occurrences of sub-nodes, for the next lower
subsequent level or step– different for each of the 5 variants,
then combined in concert for one or two or several of them
for different parts or domains in the GH, i.e. registering the
rules for polythematic decomposing

Polyhierarchy:

One and the same kind of good or service can be implemented
or used in different single exchange act, but only one good or
service is sold in one act (besides information goods), the
same demands can be met by different goods or services –
these are some o the possibilities for the property of
polyhierarchy to emerge in these relations

Polythematics:

Each of the variants can be understood as a simple aspect as a
part of a complex aspect of decomposition, in fact though
each of the variants may have special peculiarities making it
to appear further more complex under other viewpoints

Measure:

Prices, quantities of substances and materials, volumes,
contents or scopes of services, values for quality, relevance
to the needs and many more quantitative measurement values

The ‘Mosaic of Technologies’ – A Model for Ecological, Economic
and Social Balancing Control
One ECOSYS industrial process may be shown in the usual way of illustrating processes.
It is constructed after the first variant of the aspect of decomposition in Table 1, can
however be enlarged in its complexity to incorporate the other variants, as well as the
different meanings of money for the fourth variant of the aspect of decomposition as its
sub-variants too. The Mosaic of Technologies (studied as a network-hierarchy before GH
was published 1996), becomes very complicated when calculating values for quantities
for each material separate.
The variants from Table 1 are simple aspects of decomposition being parts of the
complex one. A calculating task can be (stepwise) reduced to a less number of simple
ones or expanded by specifying more detailed and further breaking them down, and then
choosing a combination for a resulting complex aspect.
For instance, technologies can be classified detailed according to: a) Type of good, ware
or service – material discrete, material with continuous type of amount, non-material
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documental information, factological, intellectual, etc., quantitative or verbally
descriptive, b) Type of price – usual market as established, or as designed in project,
hypothetic, single product specifically to negotiate with a customer, short production
series specifically to negotiate with a narrow customer circle, c) Type of customers –
buying products for traditional life supporting purposes, for medical and life saving, life
quality betterment, for catastrophe incidents (fire, flood, communication break down,
earthquake, mountain or sea rescue, etc.), for the betterment of labour productivity,
product quality, production environment, for enhancing knowledge, skills, rating or
prestige of the customer in business or on the labour market, for entertainment,
recreation, sports and tourism, for entrepreneurship and business initiative, for public
service, public order, defence (inclusively from criminal, terroristic or low instincts
violent behaviour hazards) and general political activities, etc., d) Type of services –
transport or transfer of goods, labour employed in material or non-material (culture,
education, science and innovation, management and office communication, etc.)
production, and e) Type of configuration and complexity – number of inputs, inner and
outer links and outputs (Kalaidjieva, 2002b).
In this sequence of reasoning a further break down of the aspect of decomposition may
implement the different roles money can play in different relevance of measurement
(Kalaidjieva, 1988b; 1990b):
•
•

•
•
•
•
•
•
•

Money as an exchange unit,
Money as value (measurement) unit including material processing production, etc.
values, substituting quantitative measurement in other units and qualitative
measurement expressed as price – as consumer money,
Money as a value unit including social, moral, intellectual, cultural, etc. values
expressed as price and or capital – as consumer money,
Money as a value unit including social, moral, intellectual, cultural, etc. values
expressed as price and or capital – as investment money,
Money in the role of stimuli for economic development – as investment money,
Money in the role of stimuli for environmental support expressed as price and or
capital – as investment money,
Money in the role of stimuli for social and intellectual development expressed as
price and or capital – as investment money,
Money as an information and mathematical basis for economic indicators and for
definition of foreign currency exchange rates,
Money as a tax system linked with a credit system, both depending on (periodical)
expert evaluation aiming to summarise many of the previous (eventually not very
successfully), etc.

The good news is the possibility to stepwise aggregate (up-roll) or disaggregate (downroll to the detailed primary registered data) ‘stones’ of the Mosaic of Technologies. A
calculation can be (stepwise) limited – as local, geographic, (stepwise) nested, etc., or of
product, service or action(s) line(s), etc.
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From Neolithic Towards a Modern Re-Creative Human Behaviour
onto Nature
Scientific researchers needed almost 20 years to prove the viability of the model, to
investigate the knowledge resources for its functioning, to disseminate their results
among those, who would be able to make it work, to invent computer, communication
and information technologies for its performance, to convince practitioners, politicians
and governments of the necessity to care for Nature and social health. While reorganising
a research institute’s department for a Monitoring System for Air Pollutants, some future
problems came into the lights:
•
•
•

•
•
•
•
•
•
•

•
•
•

Market economy relations foster innovative attitude in all subjects of society, but
market incentives do not match Nature’s recreation needs;
Companies’ management databases are of little help for global calculus
procedures, data have to be uncovered also indirectly, however
Companies are interested in calculating within their scope of activity, in order to
optimise their relations with governmental and public authorities, investors or
investment funds, as well as with other companies concerned, i.e. to
‘Bind’ unused residuals on both input and output sides of each ‘mosaic stone’ on
different levels of aggregation by means of innovative actions;
Governmental regulations amass quite good set of data, but eventually proclaim
them secret (?!);
Transparency of information has been achieved on the bases of democratic laws,
but is still insufficient for genuine and overall (pollution) care; yet
Data do not fit a concerted conception and have to be post-processed,
Health and genetic problems have awaken a sensitivity to ecological health of
Nature, but the
Resources of the economy are not exhausted, i.e.
A novel attitude to economic and social accountancy and money supply is needed
in concert with the E-EC&R-model (the present methods are too inexact up to
incorrect, due to former difficulties to calculate manually or by means of poor
technical equipment),
Modern computing is used to a minimum, while computer industry is dreaming on
snoozing in multi-media illusions,
A similar concerted effort is needed on the side of science and education, in order
to support management and practitioners in business
For innovation by means of innovative actions in concert with the E-EC&Rmodel.

There are a plenty of unused resources, and optimising the model would partially free
some resources and create new ones in effect. It may come to the point to touch the
monetary systems vision on the new scale of priorities of humanity’s values:
Nature & Ecology  Economic Model  Social Wellbeing & Safety
The idea for this sequence of priorities has not been consciously understood since the
Neolith. It gradually emerged in human consciousness during the last two centuries, but
has been (actively) opposed for the recent decades. During the last 10 – 15 years
9

humanity stepwise understood its self-harming self-made artificial systems chaotically
emerging and eventually collapsing (Meadows and Meadows, 1992; and many, many
others).
Systems thinking – before and while modelling, processing or doing whatever – can, I am
deeply convinced, help to a shift of human behaviour onto Nature from Neolithic towards
a modern re-creative one.
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Abstract
We present techniques that we have developed to operationalize the concept of resilience, as promoted by The Resilience Alliance
(www.resalliance.org). We also outline a new program of research applying these techniques across a diverse range of Australian and New
Zealand systems to begin operationalizing resilience management wherever humans interact with the natural environment.
Resilience is an emergent system-wide property that describes the capacity of a system to absorb perturbations and persist in a variable
environment. In human-modified natural systems, such as agroecosystems and landscape mosaics containing both farmland and remnant native
vegetation, we claim: a) that long-term system dynamics is determined by interactions and feedbacks between social, economic and ecological
sub-systems, rather than instantaneous stocks and flows of material throughout a system; and b) that instantaneous system behaviour is often
dominated by stochasticity, variability and uncertainty. We propose a new implementation of a mathematical technique based on dynamical
systems theory and systems science, which embraces uncertainty using the concept of resilience. We hope that this approach will provide a
useful complement to “precise” simulation models of agricultural systems.
We examine these techniques in the context of a new research program studying resilience in Australian and New Zealand agro-ecosystems.
This research program is allowing us to apply these techniques to a wide range of case studies, producing quantitative results that operationalize
the concept of resilience at a scale not previously achieved.
Keywords: resilience; agriculture; ecology

Introduction
There is an increasing recognition that many human-modified ecosystems (social-ecological systems), even those that are being “sustainably
managed”, are failing as a result of small compounding events or extraordinary environmental, political or economic conditions ( Millennium
Ecosystem Assessment 2005). This has significant implications for humanity, given that many of these systems provide the food and
environmental quality required by human societies. For example, Anderies (2005), Carpenter (2003) and Folke et al (2004) report on the
degradation or collapse of agricultural ecosystems related to intensification and development, and aquatic ecosystems due to eutrophication and
over fishing. Other studies report on the collapse of whole societies such as those of Easter Island (Brander and Taylor 1998). If we want these
social-ecological systems to persist despite the variability, uncertainty and unknowability of the real world, we must learn to manage
for their dynamic resilience, as well as their sustainability in “average” conditions.
Resilience is an emergent system-wide property that describes how a system responds to external forces in an effort to maintain its fundamental
structure. Because it is not a physical component of the system per se, but an emergent property, resilience has been difficult to understand,
measure, and manage. However, as evidence arises of its importance in determining the persistence of real world systems, it becomes apparent
that we must make the effort to develop ways to understand and managing for resilience. Although difficult in the real world, it is possible to
estimate resilience within conceptual and mathematical models integrating social, economic and ecological components of human-modified
ecosystems. By building an understanding of resilience through these models, and combining that knowledge with practical know-how,
traditional simulation models, and experimentation at appropriate scales, the concept can be usefully applied to the management of real systems.
Importantly, building this understanding is perhaps the most vital step towards averting disaster and collapse of many of the social-ecological
systems that form the foundation of our societies.
We refer to the general idea of “ecological resilience” championed by the Resilience Alliance (www.resalliance.org), as well as specific
mathematically tractable subsets of these definitions. Resilience is the capacity of a system to undergo disturbance or perturbation and maintain
its defining structure, functions and controls by absorbing the disturbance and reorganising ( Gunderson & Holling 2001; Folke et al 2004;
Walker et al 2004). Specifically, ecological resilience recognises the potential for a system to experience nonlinear responses to perturbation,
including hysteresis and permanent collapse to an undesirable alternative state. This differs distinctly from the common definition of
“engineering resilience”, which measures how long it takes systems to recover following a perturbation, implicitly assuming that perturbed
systems will always be able to recover (e.g. Pimm 1984). In ecology, “engineering resilience” is most often found in studies of succession, as a
post hoc measure.
Members of the Resilience Alliance have developed much of the way that we understand ecological resilience. There is a healthy and increasing
body of descriptive qualitative theory around adaptive change in socio-ecological systems (i.e. Panarchy theory - Gunderson & Holling 2001 ),
and resilience is a key or foundation concept within this theory. However, as yet few attempts have been made to operationalise this concept in a
quantitative manner in real systems in order to test hypotheses about the resilience of socio-ecological systems and develop pathways to
acceptable solutions (Carpenter et al. 2001).
This is because it is difficult to integrate many of the social and ecological drivers of change in these systems, and because mathematical
techniques for describing them are only just beginning to be applied in this field. With the exception of a few key systems studied by just one or

two individuals, analysing the resilience of real systems remains a scientific challenge (Carpenter et al. 2001 ), although methods for doing so
have recently been proposed (Allen et al 2005; Bennett et al. 2005 ; Berkes et al. 2005; Carpenter et al. 2005 ; Cumming et al. 2005). We present
a developing research program that seeks to operationalise resilience theory in Australian and New Zealand agro-ecosystems, and showcase the
utility of dynamical systems models in this research.

An International Program of Resilience Research
The International Program of Resilience Research in Agro-Ecosystems (IPRRA) aims to operationalise the concept of resilience for humanmodified ecosystems utilised for agriculture. Currently, IPRRA is focussed on Australian and New Zealand systems, with some comparative
studies in the UK. Australian and New Zealand economies have been underpinned by the transformation of indigenous ecosystems and
landscapes in the last 200 years to provide agricultural products and services, and their economies will continue to depend on agricultural
production in the foreseeable future. Designing management strategies that foster resilience and allow these systems to persist in variable social,
ecological and economic environments will be vital to deliver sustained productivity over the long term.
The Australian and New Zealand experience forms a useful comparison set. Both countries share a Gondwanan heritage, have an indigenous
population, and a low population density relative to other parts of the world. Both have developed into first world nations “on the sheep’s
back”, and the large-scale agricultural modification to the indigenous landscapes of both countries reflects the imposition of European farming
and cultural practices. However, although culturally similar, Australia and New Zealand are biophysically very different. Current agricultural
practices reflect their European roots with adaptation and diversification due to environmental differences, although it is debateable whether
either country has learnt to farm sustainably within its environment.
The climates of both Australia and New Zealand are dominated by the El Niño / La Niña cycles, although the effects are very different in each
country. Australia, a largely dry landscape, exhibits dramatic climate variability over periods of a decade, from drought to periods of marginally
useful or even excessive rainfall. Farming techniques that assume relatively consistent conditions year-to-year, such as those developed in
Europe, may overstress the natural capacity of the land during times of wider environmental stress. The effects of high natural variability in
climate are not linear: short-term damage wrought due to overstocking during times of drought can destroy the long-term potential of the
landscape to support the current exploitation system, e.g. grazing systems may be made unviable due to soil structure damage and gully
formation around watering points or extended periods of over-consumption killing the crown of the forage plants, preventing regeneration once
grazing pressure is removed. Australia is also a very old continent, with poor, weathered, salt-encrusted soils and a deep water table. Farming
techniques that cleared the land of the deep-rooted native trees to make way for annual agricultural crops disturbed the established balance,
raising the water table to the surface, bringing hundreds of thousands of years of slowly distributed salt to the surface (Anderies 2005). In other
places, clearing the poor soil removed what little organic matter held the precious topsoil in place, leading to massive erosion that has forever
diminished the agricultural capacity of the landscape at the same time as polluting the Great Barrier Reef. Farming techniques that mine soil
nutrients without replenishing them quickly deplete what limited resources are available.
New Zealand, on the other hand, has a maritime, temperate climate ideally suited to traditional European agriculture. Consequently production is
comparatively predictable and may be year round in most locations. Periods of low rainfall are shorter and less widespread than in Australia,
but do occur in the east of the country and in rain shadow areas adjacent to mountain ranges. El Niño tends to intensify the rain shadow effect
so that easterly areas become drier than normal, and may lead to drought. A significant consequence of agricultural development has been the
loss of native vegetation, including forests, wetlands and tussock grasslands, and biodiversity. Farming in New Zealand ranges from intensive
to extensive practices. Intensive farming has higher concentrations of animal waste, fertilisers and pesticides and is implicated in the
contamination of soil, groundwater and streams. Extensive farming of hill country has resulted in mass erosion, due to the loss of vegetation,
resulting in the loss of topsoil and increased sedimentation of waterways. Agricultural development has been driven largely by economics,
fluctuating with export prices and past government subsidies. There is currently increasing pressure for farmers to intensify due in particular to
the global market for dairy products and niche market products, and improved technology.
In short, there are many reasons that the agricultural systems and practices in place in both Australia and New Zealand might be operating in a
manner that is not sustainable over the long term. Specifically, these systems are generally operated at a local economic optimum, even those
managed sustainably, but they may still be far from the dynamic optimum characteristic of a resilient state. Although systems may be operating
usefully in the current social, economic and environmental climate, it may be the case that only a small perturbation or sequence of perturbations
in any of a few sensitive processes might be enough to shift the system into an undesirable economic, social or ecological state. Importantly, the
crossing of a catastrophic threshold may not be a directly observable phenomenon – in some cases it may take 50 years for the damage to
become measurable (e.g. land clearing driving salinization). However, it is that first “invisible” crossing of this threshold that signals the
irreversible decline of these systems. Modelling is one way of estimating the existence of these thresholds before it is too late.
Australia and New Zealand are both experiencing a rapid pace of change in various sub-components of the systems supporting landscape
exploitation. In particular, environmental variability driven by the El Niño / La Niña cycle is expected to worsen with many climate change
scenarios; both countries face the economic effects of globalisation, driving production intensification; and social change is driving many
family-run enterprises to sell out to larger industrially-managed farms. Will these perturbations be large enough to push Australian and New
Zealand systems over previously unidentified thresholds – as we’ve observed with salinization of prime agricultural land in much of Australia?
Can we learn our lessons from these past examples, before we suffer a much larger collapse such as many early civilizations underwent when
they overexploited their own limited natural resources (Brander and Taylor 1998 )? Even if we are prepared to invest in the dynamic capacity of
our agroecosystems, by what management practices will we improve the situation?
The answer for complex social-ecological systems appears to be something beyond “command and control”. Holling and Meffe (1996) have
discussed the pathology of command-control strategy in natural resource management. They point out that when command and control practices
are applied to social or ecological systems in response to surprising or erratic system behaviour, resilience is typically lost as natural variation in
the system is reduced. This pathology is particularly apparent when agencies focus on increasing the efficiency of control, often at the expense
of the original goal, becoming isolated from the system and inflexible in practice. Intensification of agriculture and the social and economic
institutions that support and are supported by them may be susceptible to this pathology. Management is likely to focus on short-term fast
variables, and fail to incorporate feedback loops and cross-scale effects, thereby locking systems into a mode of operation that makes them

brittle to unexpected change. Conversely, farmers and their institutions may be adaptable and amenable to system transformation, allowing
them to avoid catastrophic change.
An improvement to command and control is “adaptive management” (Walker et. al. 2004, Folke 2004 ), which is a key tenet of resilience
research being investigated by members of the Resilience Alliance. Techniques for operationalising adaptive management are still being
developed, and the model systems discussed below will provide tools to support this process. Nonlinear models able to describe systems with
multiple alternative states and the potential for catastrophic collapse are vital to inform our attempts to manage complex social-ecological
systems, because external perturbations or management actions in one component of the system (e.g. government subsidies for graziers during
drought periods) can have unexpected effects that interact with other components of the system (e.g. the quality of physical soil structure around
watering points) in highly non-linear ways that can lead to unrecoverable total system collapse. Given the drastic consequences, these outcomes
need to be tested, in models if possible, before they are implemented.
Resilience theory offers a framework for understanding the dynamics of complex socio-ecological systems, such as Australian and New
Zealand agro-ecosystems. Understanding these dynamics is necessary for ‘managing’ and/or benefiting from complex systems. That is,
adopting a resilience approach should allow effective management to a) prevent the system from moving to an undesirable configuration or
changing its state; and b) to preserve the elements that enable a system to reorganise following massive change resulting from disturbance
(Walker et al. 2004). In this sense resilience is a key component of sustainable management.

Operationalising Resilience
There are few examples of resilience operationalised in the context of Australian agroecosystems (Anderies et al. 2002, Anderies 2005, Kaine
and Tozer 2005) and none for New Zealand. As part of our progress towards operationalising resilience in these systems we have developed a
more general approach to operationalising resilience for generic landscape exploitation systems (Fletcher and Hilbert submitted). What we hope
to do is extend these and other compatible techniques to a wide range of agro-ecosystems and contexts to build a critical mass of data, models
and literature addressing these issues. We do not yet have the capacity to model every aspect of adaptively managed Panarchies, and we may
never be able to do that successfully. But that does not mean that beginning to apply developing mathematical techniques to these imperfectly
understood systems will not provide another useful source of information to help inform more qualitative socially-informed research, as well as
more precise simulation models of ecosystems, agricultural systems and economic systems.
Every model must identify the boundaries over which it will attempt to approximate a real system. Our claim is that the appropriate scope for
many human-managed natural resource systems requires a dynamic model of interacting social, economic and ecological subsystems, in line
with Panarchy theory. We require a whole-of-system model because interactions between sub-systems support feedback loops that dominate
the short and long-term deterministic response of the system. We require a dynamic model because it is the response of these underlying
mechanistic processes that determines the long-term ability of human-managed resource systems to persist in strongly variable social, economic
and ecological environments.
In addition to these mathematical considerations, by focusing on interacting social, economic and ecological systems, we are fundamentally
dealing with inter-disciplinary research. Understanding whole-of-system dynamics requires true integration; i.e. integration between disciplines
and disciplinary methods, and integration of results. Because feedback processes dominate the dynamics of the systems in which we are
interested, simply compiling a pool of discipline-polarized models or results is not enough; each model must be integrated into the system-wide
context. This is often difficult both scientifically and logistically. We propose to address this by framing our study systems in terms of
conceptual systems models, and using these conceptual models to identify gaps in our knowledge of how these systems function and the
consequences of those dynamics. We will then focus the experimental and dynamic modelling research on those gaps. The results from this
research will be integrated back into the conceptual models, improving understanding, and inevitably opening up further research avenues.
Figure 1 - Systems diagram
Figure 1. Typical configuration of a case study under the IPRRA. A conceptual model is established to address a specific question for a given
focal system. The conceptual model begins as a systems-wide description encompassing social, economic and ecological sub-components,
which is gradually refined to focus on the dominant processes and feedbacks appropriate to the question and scale of the study. The conceptual
model is informed by expert disciplinary knowledge, including existing data and data generated by simulation models. The focused conceptual
model is then formalised as a dynamical systems model. Knowledge gaps, especially those at disciplinary boundaries and related to feedbacks,
are addressed by combinations of simulation-generated data and specifically focused experimentation to generate new data. The output from the
dynamical systems model feeds back into the conceptual model of the system, and vice versa, such that both models develop concurrently.
These models then represent our understanding of the focal system, and, in particular, our understanding of the potential nonlinear response
and collapse of the system, which can be used to inform the development of strategies for sustainable agroecosystem management.
The model design and validation will mirror the project design, refining the broad conceptual model as information becomes available. The
results of this process will, of course, feed back both to the mathematical model and the conceptual model framing the project, ensuring that a
system-wide approach perspective is maintained at all times. We will use the following approach to our research:

1.
2.
3.
4.
5.
6.
7.

Identify a focal agroecosystem to be studied.
Develop a conceptual model of the system, identifying the components that make up the system and the interactions between components,
and determining which subsets are of greatest interest.
Identify the scale at which components or interactions arise and the scale at which they act.
Identify the variables that maintain system dynamics.
Identify the variables that may lead to novel responses to change.
Develop a dynamical systems model, or suite of models, that incorporates data from existing studies, simulation studies (e.g. Ecomod
[NZ]), and targeted research.
Results from the dynamic models will feed back into the conceptual models of the focal systems, resulting in improved understanding of

8.

how the systems operate.
Improved understanding of how the systems operate will allow the development of new or improved strategies for sustainable agroecosystem management.

Each specific case-study that we examine under this developing research program will share this common dynamic social, economic and
ecological framework, but will necessarily focus at appropriate spatial and temporal scales, with a varying emphasis on each sub-system. This
common framework underpins the strength of the program: there are many congruent lessons to be learnt about fostering dynamic capacity and
to be applied across a range of human-managed natural resource systems, at a variety of scales. For instance, regional scale resilience of
extensive Australian grazing systems may depend on efficient communication of economic indicators across solid social networks, but the same
mathematical techniques focused with different emphasis at different scales might be able to quantify the pressures exerted by intensification of
New Zealand’s already intensive dairy grazing industry on down-stream water quality, or the susceptibility of an individual NZ dairy farm to
loss of production capacity following over-fertilization as a short-term response to an introduced pest like clover root weevil (Sitona lepidus
(syn. flavescens)). Trying to encompass this range of systems in a single grazing system model is not practical, but creating separately focused,
efficient models to a common framework allows some of this learning to be leveraged across these systems.
We intend to examine the resilience of the dairy industry (intensive farming) and the meat industry (extensive pastoralism) in both New Zealand
and Australia, as well as the resilience of native biodiversity within these agricultural landscapes. In addition to the dynamical systems approach
discussed below, we will use other methods where appropriate, such as network analysis (e.g. Janssen et al 2006 ), to increase our
understanding of resilience in these social-ecological systems.

Resilience of Landscape Exploitation Systems
Simple, low dimensional models with aggregate state variables can usefully abstract the general dynamics of agroecosystems, in a similar
manner to the way in which a predator-prey model abstracts the population dynamics of general trophic interactions (Lotka 1932 , Volterra
1931). Of course, these simple models may not describe a specific system optimally for all purposes, but they do achieve a general applicability
across the wide range of systems in which we are interested. They strike a balance between precise, reductionist description and a whole-ofsystem perspective that is appropriate to answer the question: “what are the fundamental drivers of resilience in all exploitation systems?” These
simple model structures are useful because in human managed agroecosystems it is the feedbacks between the social, economic and ecological
sub-systems that determines the long-term system behaviour. Moreover, feedbacks are less well understood than stocks or flows of physical
materials, and are extremely difficult to quantify precisely. The accuracy of such simple models is compatible with the random variability of
natural and human systems which often exceed variability of external variables. We attempt to look for structural descriptors of major system
interactions that result in properties, like thresholds, beyond which the system might experience catastrophic collapse or regime shifts from
stable to oscillatory behaviour.
Like the predator-prey model of ecology, we define our systems as a system of differential growth equations for key state variables. We aim to
include some aspect of the social, economic and ecological system components in each model, while at the same time maintaing a model
structure simple enough to maintain analytical tractability. Achieving this fine balance requires constructing a new models not only for each
specific system, but also for each perturbation regime in which we are interested. By referring these suites of dynamical systems models back to
our conceptual systems models, and because many of the mathematical relationships will be transferrable between various dynamical systems
models, we will build a practically useful understanding of the resilience of real systems from these simple models.
Once we have specified the basic structure of the system, we can begin to analyse key measures of system performance: both traditional
indicators, like profitability; and indicators of dynamic performance, such as resilience (Fletcher and Hilbert submitted). One of the strengths of
the dynamical systems approach that we apply is that it is possible to analyse the general system analytically, without limiting parameter values.
This allows us to analyse systems extremely broadly to find all possible thresholds in the system, something that simply cannot be done
efficiently with more complex simulation models.
Figure 2 - Basins of attraction
Figure 2. The familiar basin of attraction analogy of resilience. Two basins (light blue, dark blue) exist centred about stable critical points at 1
and 3. The edge of the basins passes through point 2 at the unstable critical point of the system. The surface making up the basins is generated
(analogously, not literally) from the differential equations that define the system. We can imagine the instantaneous state of a real system being
represented by a ball at a single coordinate located somewhere on this surface. A ball representing a system initially located the desirable basin
(light blue) would roll about the basin, but gradually move towards the stable point at the bottom of the basin (3). Similarly, a ball in the dark
blue area would move towards the undesirable stable point (1). Within a given model structure the ball can only cross from the light basin to the
dark (i.e. a system “collapse” from a desirable to an undesirable state) under the action of “perturbations” or forces outside the scope of the
model. The size of the perturbation needed to kick the ball across the boundary and cause the collapse of the system is called the resilience. In
this case, we are interested in the resilience of a generic landscape exploitation system to loss of the state variable named N, so we measure the
distance parallel to the N axis between the desirable stable point (3) and the unstable node (2). This is a summary indicator of the “typical” size
of perturbation needed to cause system collapse; in a particular situation the actual perturbation required might be larger or smaller depending on
the instantaneous configuration of the system. The point is that, in general, a system with larger resilience is more likely to survive a
perturbation than a less resilient system.
The idea is that the system of differential equations define a multi-dimensional surface in state and parameter space that constrains and drives the
evolution of any given exploitation system, represented as a single point in that space. This is the generalisation of the familiar “ball in the basin
of attraction” analogy, illustrated in Figure 2. This is not a perfect analogy: the surface in the figure is not a potential surface; but it is a useful
thought tool to illustrate an important but subtle concept. Often, the “steady states” at the bottom of each bowl are presented as the “solution” to
the system equations, because over long time periods a deterministic system will tend towards the steady state. However, it is really the whole
surface that represents the behaviour of the system, which is vitally important in highly stochastic social ecological systems. Analogously,
whatever the current configuration of the system, it will occupy a single point in state space, and the shape and slope of the surface at that point

will determine how the system evolves into the future. We could use the surface to run a simulation of a specific scenario, but instead we choose
to measure the topography of the surface using summary indicators. Those summary indicators do not precisely enumerate how a given system
evolves, but they do represent an “average” of the dynamic behaviour of the system: that is, how the system responds to change. In this sense,
the specific configuration of a system at a given time (the precise values of the state variables and the parameter values) are not vital
information: we have accepted that our model is imprecise, that fundamentally it must be so in natural systems suffering climatic variability and
social systems at the whim of personal decision, and we measure average indicators of performance compatible with that precision.
The key indicator of dynamic performance that we use is the resilience of the system. In the case illustrated in Figure 2, the resilience is the
distance, parallel to the N axis, between the “desirable” steady state and the edge of the basin. This represents an “average” measure of the
maximum instantaneous loss of natural capital the system can receive, and still recover towards the “desirable” steady state. In the real world,
we are talking about an early civilization that loses, say, half its food crop to a summer storm, or an extensive Australian grazing system that
loses half its forage to a bushfire. Will the system gradually recover, or will the perturbation lead to catastrophic collapse? In a given case the
precise location of the system might be closer or further from the threshold to collapse than the long-term steady state, but in some average
sense, if the size of the perturbation is less than the resilience the system will probably survive. This is the technique we use to estimate the
capacity of generic landscape exploitation systems to survive in a variable real world environment.

Conclusions
We predict that managing social-ecological systems for resilience will become an essential driver of sustainable land management, but that
progress towards this goal will only be made when resilience can be effectively operationalised (sensu Carpenter et al 2001). Our aim is to
further develop a program of research that compares agroecosystems in Australia and New Zealand, utilising novel modelling techniques and
experimentation at appropriate scales. We are interested in augmenting our ability to describe the capacity for current agricultural practices,
farms and industry sectors to continue operating successfully in an uncertain and variable world. Assessing the resilience of these systems
relative to identifiable changes occurring in Australia and New Zealand now and in the future is a key component of our objectives. Where the
prognosis is not good, we also intend to identify alternatives that will allow efficient transformation of social, economic or ecological systems to
more resilient practices.
Dynamical systems models provide a means of acknowledging and accounting for the uncertainty inherent in social-ecological systems, and
they are a significant tool that we will be utilising and progressing through our research. A key tenet of our approach is that we will recast our
dynamical systems models not only for different systems, but also for different questions about the same system. What we gain is the otherwise
inaccessible ability to model feedbacks and system dynamics, which we claim are the crucial components to determining nonlinear response
and potentially identifying thresholds of collapse. The cost is that we must invest in models focussed precisely on a given question in our
chosen system. We will also apply other complimentary methods for assessing and determining the resilience of agro-ecosystems, such as the
network theory of resilience.
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Abstract
System theory presents multiple approaches that enable a certain understanding of systems given the particularities of each of the various
approaches to it. If one were to describe under which conditions there exists the possibility of communication across knowledge areas and one were
to use Systems Theory to perform such a description, which of the available system theoretical perspectives would be most adequate? This endeavor
requires a choice among these different approaches available within systems theory, and since the analysis is to be made on a set of knowledgeproducing areas inscribed in a knowledge validating environment, the need for a cross disciplinary approach such as the one taken by systems
theory is deemed appropriate. We have selected two of these systems theoretical positions to describe and ultimately select from. The present article
discusses the differences and similarities of the approaches to systems theory proposed by Klir and the one in Luhmann’s social systems. The
methodology used for this purpose is a summary revision of some key system theoretical proposals for the objective of contextualizing both theories
and providing the grounds for analysis. Given the contextualization of the perspectives one is able to better appreciate the implications inherent in
taking one or another perspective for the proposed study. The gain in depth, the distinctions, and the qualifications in the resulting characterization of
the system to study will strongly depend on the choice of perspective. A clear distinction between methodologies is obtained as a result of this study
and the obvious choice for the objective of studying cross-area communication among knowledge areas is presented and justified.
Keywords: Systems, Epistemology, Knowledge Systems

Introduction
System science, systems theory, and general systems theory are but a few of the names for the study of complex systems which usually cross the
usual epistemic disciplinary distinctions. Within the study of such systems, there are multiple approaches that enable a certain understanding of
systems given the particularities of each one. This variety implies a significant difference in the information obtained from their application. The
purpose of analyzing communication across areas that have been epistemically or disciplinarily defined requires a choice among these different
methodologies within system science. Having selected two of these methodologies to describe, analyze, and ultimately choose one of. The
perspective presented by Klir and the one in Luhmann’s social systems are to be contrasted. We will do this through an initial sampling of the topics
most relevant for this contrast. This is done mainly in the theoretical considerations, as we look into; systems science as an opportunity provider,
modeling reality, communication, ontology, evolution, radical constructivism, Kuhn’s paradigms, recursion, functional differentiation, contingency
in observation. We take the views of different systems researchers and sociologists into consideration so as to contextualize the proposals under
study and give them the proper contrast. Once having obtained this contrast and information regarding the context to which each belongs, an
analysis in searching for the gain or loss of knowledge about the system implicit in the choice will be done. What we will ultimately know about the
knowledge systems involved and the relevance of this knowledge to our particular problem is contingent upon the selection we make. Therefore we
must set out to draw a clear distinction between the two positions, for which an elaboration of the necessary contextualization within systems theory
and also science itself is indispensable. The nature of the framework onto which the knowledge system and its disciplinary subsystems are set will
be of prime importance in the selection to be made for studying the possibility of cross-area communication among areas differentiated through set
epistemic criteria.

Analysis objective
The objective is to find the necessary characteristics for the possibility of epistemic communication across areas in a field of knowledge. These areas
have been defined either by their discipline or the epistemic demarcation they adhere to. We are to accomplish this objective through a
characterization of the areas themselves as systems or subsystems as they are present under the scope of a greater classification. This
characterization is to be done through an analysis using the most pertinent system theoretical perspective available. Depending on the characteristics
of the qualifications obtainable by the approaches to systems theory, we will be able to accomplish the goal here stated to a greater or a lesser degree.

Theoretical considerations
Many researchers, including the ones considered to be the founding fathers of the system theory approach, propose definitions of a system with a
greater or lesser degree of specificity and take views that complement and contrast with the others’. By these mostly historical notes we intend to
contextualize the proposal put forth by Klir in his epistemic hierarchy taxonomy of systems ( Klir, 1985 ) and the one by Luhmann in Social
Systems ( Luhmann, 1995 ). The greater part of the notes here presented were selected from systems researchers in either Klir’s book ( Klir,
2001 ) or essays on systems science from New German Critique ( Oppenheimer, 1994 ). These two very different sources provide us with a
restricted view of where these perspectives fit in systems science and a basis thereof for the discussion leading to the making of the decision which

is ultimately the purpose of this article. The justification for attempting to achieve such a grand goal given such a reduced view is given in the
discussion itself and we shall come back to this point when making the decision itself.

Systems Science as an opportunity provider
To this day Systems theory has not remained in a constant state but is changing, evolving. This evolution has occurred along some research lines
that have for the most part kept a few concepts as guiding principles. These principles or goals are pretty much in discussion now as they were
when the field originated. System theory as such was born in 1954 on the first meeting of the then “Society for General Systems Research”, which
later became what it is now known as: “International Society for the Systems Science”, as it was held as part of the American Association for the
Advancement of Science. Bertalanffy, A. Rapoport, K. Boulding and Ralf Gerard were some of the researchers involved in this society since its
conception.
The society’s original program highlights these topics:
“The Society for General Systems Research was organized in 1954 to further the development of theoretical systems which are
applicable to more than one of the theoretical divisions of knowledge. Major functions are to (1) investigate the isomorphy of concepts,
laws and models in various fields, and to help in useful transfers from one field to another; (2) encourage the development of adequate
theoretical models in the fields that lack them; (3) minimize the duplication of theoretical effort in different fields; (4) promote the unity
of science through the improving communication among specialists.
“The aims of general systems theory are numbered as follows:

1.
2.
3.
4.

There is a general tendency towards integration in the natural sciences, natural and social.
Such integration seems to be centered in the general theory of systems.
Such theory may be an important means for aiming at exact theories in the non-physical fields of science.
Developing unifying principles running “vertically” through the universe of the individual sciences, this theory brings us
nearer to the goal of the unity of science.
5. This can lead to a much needed integration in scientific education.” ( Bertalanffy, 1969, 38 )
The aims here mentioned suggest the development of a system theory with the purpose of promoting the integration of science and later attempting
the application of this theory in fields other than science, with the commentary of the importance of unifying principles. The high goals set for
systems theory and its not being placed within any particular disciplinary realm allows for a diversity of applications and perspectives on what
systems science is, should be, and has been up to now.
Rosen ( Rosen, 1986 ) for instance, sees systems science as a provider of opportunities that have not yet been explored. Based on the fact that
systems science incorporates tools from different paradigms, systems science is the “science of alternatives”, and precisely because of this privileged
position, systems science is also somehow immune to paradigmatic revolution in the Kuhnian ( Kuhn, 1970 ) sense. Rosen calls system theory
“…the unmoved mover; a revolutionary advance which itself can never be challenged by revolution.” ( Rosen, 1986 ). This all bodes very well for
systems theory, at least in terms of its permanence within the scientific realm but there are some internal differences in the understanding of what
systems science should take as its primitives.

Modeling reality
The feeling that science does not have the structure it needs for its unification and that systems science is the answer is supported by various systems
theorists i.e. Boulding ( Boulding, 1956 ) treats systems theory as the “skeleton” of science through the making explicit of the complexity levels in
the relations dealt with in science. The use of lower, well defined methods for obtaining descriptive regularities at a higher complexity level is
encouraged by Boulding in this article. This technique is applied also by Miller ( Miller, 1986 ) in a more general sense when talking about crosslevel studies in biology and social structures. Later on, the implementation of a differentiation through hierarchy levels through the analysis of
complexity is later incorporated by Klir in his GSPS taxonomy of systems ( Klir, 1985 ) of which we give a description below. That science is not
structured enough is taken as the problem to solve by some of our system theorists, considering modeling the solution to this lack of complexity and
structure. This need for building models can be seen in Conant and Ashby ( Conant and Ashby, 1970 ) where they prove the need to model if a
system is to be regulated in an attempt at a “change the status of model-making from optional to compulsory” ( Conant and Ashby, 1970, 96 ).
Given the stated aim of systems theory of unifying science and also due to the ever present influence the Newtonian paradigm has on the scientific
realm, models are commonly linked to the topic of mechanization. In Weinberg ( Weinberg, 1972 ) arguments are presented for the detailed analysis
of the simplifications made in mechanistic systems that allow for their exact solution. Another theorist critical of the Newtonian paradigm, Rosen
( Rosen, 1985 ) analyzes Ashby’s ( Ashby, 1964 ) views arriving at the impending need for a methodology that takes us beyond the mechanistic
view of the world. Still another view in the same general line is the one Ackoff ( Ackoff, 1973 ) presents in an article in which he shows the relative
lack of importance of scientific disciplines as mirrors of reality. Systems, in his view are defined as interrelated elements, and elements as necessarily
forming part of a system as well, just as subsystems are also necessary subgroups of systems. Even the empirical observation modes are critically
assessed; Rosen ( Rosen, 1979 b) ) holds that empirical observation is blind to relational characteristics. In this article Rosen explores the
incongruity in the modes of observation practiced by empiricists adhering to a reductionist paradigm.
Close to modeling is the comparison of models that describe systems that have elements that are different in nature but have a similar relational
structure, the concept most brought up with this distinction is isomorphism. Zadeh ( Zadeh, 1962 ) develops the notions of state and system
equivalence and the use of policy in the implementation of control in systems. He calls attention to the fact that the mathematical information available
in the relational structure of variables describing systems contains information that should be considered important. The nature of the elements has
played an important role in differentiating and making the similarities opaque between structurally similar systems. Others are not as sure about the
efficiency of the building of models as Ashby notes:

“Another common aim that will have to be given up is that of attempting to <<understand>> the complex system; for if <<
understanding>> a system means having available a model that is isomorphic with it, perhaps in one’s head, then when the
complexity of the system exceeds the capacity of the scientist, the scientist can no longer understand the system…” ( Ashby, 1958 a) )
Ashby’s (Ashby, 1962 a) ) preoccupation leads us to the topic of complexity as it is with complex systems that systems theory is mostly faced
with. Prigogine ( Prigogine, 1985 ) presents an interesting and optimistic description of the science of dynamic systems in that it describes the
emergence of structure over longer than expected distances being due to what he argues as the change of scale of the interactions. A brief
description of dimensionality and the possibility of time scales other than the observer’s are useful devices presented here by Prigogine. The manner
in which relations keep the system together is addressed in the following on the topic of communication.

Communication
Communication is one of the most controversial issues in systems. The question of whether communication is with regards to the relations among
elements in the system itself or with regards to the relations held with other systems, whether it consists of structure, energy or merely information.
The issue of communication is addressed in a novel way by Conant ( Conant, 1976 ) in an article in which he posits a model that generalizes
information theory and proposes the N-dimensional statistical analysis of variables that are identified as descriptive of the system. Relations are
viewed here as information flows among variables. These information flows are also constitutive of the dependencies among these variables, the
strength of the dependency contingent on the amount of information exchanged. The existence of the system itself requires constraints that make the
variables non-independent. The applicability of this model is limited to ergodic and stationary systems. Knowledge systems whose communicative
possibilities we are investigating are neither ergodic nor stationary. Later in the same article when recognizing the limitations of the proposed model
Conant suggests the use of “judicious interpretation and generalization” ( Conant, 1976 ) in order to apply this model to non-ergodic, non-stationary
systems. The additive nature of the relations amongst variables and the extrapolation method here proposed are in direct opposition to the theses put
fourth by Weinberg ( Weinberg, 1972 ), Ackoff ( Ackoff, 1973 ), and Rosen ( Rosen, 1979 b) ) ( Rosen, 1985 ).

Ontology
The topic of modeling however is not free from ontological connotations a problem addressed in an article by Gaines ( Gaines, 1984 ) in which the
ontological implication of the choice of model for system description is analyzed. For Gaines in this article Zero represents the “there is no method
of reality” position, One the “there is one correct method of reality” and Many “there is an indefinite variety of methods of reality” ( Gaines, 1984 ).
If one were to use models to understand reality, the question of how to model is dependent upon the distinction one makes when choosing what to
model. In “Distinction and Indication” a chapter of the article ( Goguen and Varela, 1979 ) Goguen and Varela point out that the focus of one’s
attention when observing is more than a simple observation it is an indication through the imposition of value. Value judgments are not uncommon
in systems theory. Acting “in good faith” the researcher makes certain “judicious decisions” that simplify or make the system under study more
readily analyzable. What is not usually admitted though is the fact that these decisions skew the results obtained from the study. One such distinction
is hierarchy as Goguen and Varela note ( Goguen and Varela, 1979 ).
We will be commenting on this hierarchy distinction below as it is an important component to Klir’s taxonomy and proposals from some other
system theorists. Goguen and Varela continue stating that the choice of treating the system as autonomous or controlled is dependent upon the
choice of analysis level. An analogy is made between autonomy/control and recursion/behavior. Recursion sets preference on the internal
constituents while behavior does otherwise: focuses on the environment. This is an important point for our purpose of the comparison between the
proposal by Klir and the Luhmanian one, as both use the distinction above mentioned and do it in different ways. On the debate between
reductionism and holism Goguen and Varela ( Goguen and Varela, 1979 ) comment that science has both present in practice but publicly accepts
only reductionism. So the complete debate as to which perspective is to be taken as the official one for a proper system theoretic approach is
summarized in one line in ( Goguen and Varela, 1979 ):
“reductionism implies attention to a lower level, while holism implies attention to a higher level. These are intertwined in any satisfactory
description; and each entails some loss relative to our cognitive preferences as well as some gain.”
It is the management of this loss or gain by the researcher that determines his preference for an overly reductive or holist study and as stated above,
most proposals are not clearly either. What must not escape us here as a comment, is the awareness that the methodology or theoretical stance taken
to study a particular system will be inextricable from that study’s results.
Returning to the question of what systems theory is we have Klir in an article in which he quotes from his Systems Science Manifesto in this article
he holds;
“…systems science is not a science in the ordinary sense, but rather a new dimension in science. Each system developed as a model of
some phenomenon in any traditional sense represents knowledge pertaining to that science. Knowledge in systems science is not of this
kind. Rather, it is knowledge regarding knowledge structures, i.e., certain specific categories of systems. Hence experimental objects in
systems science are not objects of the real world, but rather abstractions, which we are able to make real on the computer.” ( Klir, 1988 )
Present in this view is the necessary character of the model and a new statement that systems science knowledge is knowledge about the structure
scientific knowledge has. Systems science deals with knowledge of the structure systems have. A more explicit statement is made implicitly in
another article by Klir ( Klir, 1986 ) through the procedures proposed for reconstructability analysis (RA). In this article Klir talks
about Reconstructability analysis, there are some main terms that somewhat define the view
“In general, a system is an abstraction distinguished on an object by an observer, which reflects on the interaction between the observer
and the object. In RA this abstraction is conceived as a set of variables together with a characterization of the constraint (relationship,
dependency, correlation) among the variables.” ( Klir, 1986 )
One term is subsystem, which is defined as a system based on the variables of another system. A structure system is one in which several systems

are considered as a unity. Finally an overall system is a system that consists of all the variables in a structure system. The main point in contention
here is the constitution of the whole through parts and the identification of the relations which the whole and parts hold. This is not just another
working view for the description of systems but an ontological position that defines the epistemology to be worked with. The case here is similar to
the one in the article by Barto ( Barto, 1978 ), when proposing the changes to the standard conceptions of discrete and continuous timed models of
systems. He mentions the possibility of misinterpretation of system theory as science. He also warns of the failure to note the distinction between
the knowledge a system is composed of and the knowledge about the systems composition which can lead to false or misdirected statements about
either or both. Weaver ( Weaver, 1948 ) much earlier, warns about another misinterpretation; the one that attempts to construe science as the sole
provider of truth about the world and the all encompassing solution to our problems.
Rosen ( Rosen, 1979 a) ) comments on the fall of vitalism and the understanding of phenomena through personification continuing on to the rise of
the Newtonian world view. He notes one of the main disadvantages gained from the Newtonian view of the world is the need for the explicability
the possibility of explaining natural phenomena using a limited set of general principles and a symbol-manipulation methodology led to the
uniqueness of the Newtonian world. This last approach also led to reductionism as the tools we have for the explicability of the world were for basic
interactions, the world itself if it was to be explicable, had to be decomposed into these basic interactions. The observation of a system in order to
determine the particles of which it is composed and forces acting upon those particles is an empirical one. Reductionism and empiricism then have a
common theoretical framework and can be of wide applicability and much use.
“…the empiricist-reductionist view can be pursued independently,… measurement and observation are primarily ways for
discriminating between systems; that is they necessarily emphasize the idiosyncratic features of systems, rather than what makes them
similar.” ( Rosen, 1979 a) )
This comment on physical measurements and later on science itself pervades most of these articles on systems theory. The counter-move or solution
to the problems so derived is to be coming from system theory. Therefore, it is to be expected that system theory is said to search for commonalities
among systems. For this purpose, the concept of equifinality ( Bertalanffy, 1968 ) is analyzed in an article by Rosen ( Rosen, 1979 a) ) as well as
the consequences of treating biological systems as open systems in the sense of their being able to exchange energy and matter with their
environment. The consequences of the approach here mentioned are: functionalism being more useful than reductionism, and a relation established
between the regulatory nature of biological phenomena and the stability of systems. The consequence considered by Rosen to be of great importance
in Bertalanffy’s proposal is the possibility of learning something of one particular system from the observation of another that presents the same
characteristic behavior. Rosen mentions this through the use of the word “metaphor”. Klir, for example uses these ideas in his particular way as he
classifies systems’ levels through hierarchy. Another theorist convinced about the advantages to such studies is Miller ( Miller, 1986 ) where he
talks about the “…generalizing power of cross-level studies of living systems”.
There is great suspicion of those methodologies that do not appear to be scientific. The question of whether General Systems Theory (GST) is
scientific or not is addressed and it is ultimately answered in the affirmative by Bunge ( Bunge, 1977 ). Bunge starts from a narrow definition of
when a given theory is scientific, and throughout the article he keeps making exceptions for theories considered scientific and adjusting the definition
so as to allow for such unquestionably scientific exceptions. When at definition number five, he stops and considers the case of GST and we are
convinced that GST is to be taken as scientific if most of science is to be so. In the same stroke, though, he claims scientific ontologies (SO) are
bound to be scientific under the same definition. He concludes that while there is the possibility of making a distinction between SO and GST they
are both scientific for the same reason. This for us is an important point; the scientific character of systems theory is an important one for the validity
of its results given the world view in which science is the self-designated keeper of truth.

Evolution
The increase in complexity that permits a system its survival in a changing environment, is explained in terms of evolution in ( Simon, 1962 )
especially with regards to the hierarchical forms that appear to be preferred by such systems. Rosen ( Rosen, 1972 ) is not in complete agreement
with the position put fourth in Simon ( Simon, 1962 ). Rosen understands the need for simplification but argues it is to be found in the functional,
rather than hierarchical differentiation of systems. A classic paper on the same topic of evolution but with a completely different ontological
proposal is the one by Maturana and Varela ( Varela, Maturana and Uribe, 1974 ). The concepts and ideas presented here are generalized and used
by Luhmann later.

Radical Constructivism and the Structure of Knowledge
Given these previous notes, we can see a general tendency to follow, use, or in general align systems methodology to science. Robert Holub in
“Luhmann’s Progeny” ( Holub, 1994 ) mentions this very idea. The proposal by Luhmann is after the description of complex systems and uses
some of the ideas present in the articles mentioned above. Examples of these ideas are Maturana and Varela’s ( Varela, Maturana and Uribe, 1974
) concept of autopoiesis, and Spencer’s forms ( Spencer-Brown, 1969 ) as well as some other ideas related to delimitation and environment
recognition ideas present in Rosen ( Rosen, 1977 ) and also in Ashby ( Ashby, 1962 b) ). Furthermore Luhmann coincides with Ashby in the need
for influence on the system for organization to take place and on the possibility of the system interacting with other systems. Despite these
commonalities, Luhmann’s systems theory needs a different approach for proper contextualization given the case that some of its foundations are in
contrast with most views on science and the epistemology that classifies it.
Some of the foundational elements of the Luhmannian proposal can be seen in the foreword to Luhmann’s Social System’s book ( Luhmann , 1995,
xii ) in which Eva Knodt gives a description of what Luhmann does as:
“…Luhmann lays out a theoretical groundwork which subsequently provides a frame for a description of modern society as a
complex system of communications that has differentiated itself horizontally into a network of interconnected subsystems. Each of
these systems reproduces itself recursively on the basis of its own, system specific operations. Each of them observes itself and its
environment, but whatever they observe is marked by their unique perspective, by the selectivity of the particular distinctions they use

for their observations. There is no longer an Archimedian point from which this network could be contained in an all-embracing
vision…”
The main shift from the previous system theoretical proposals is summarized by; the loss of an all-encompassing preferential observer, the
communications based networks composing the systems, the system/environment distinction as constitutive, the recursive character of the
operations a system reproduces itself by, and the necessary contingency of all observations. Each of these will be addressed in what follows and the
separation from the heretofore common positions held on these issues is commented upon.

Kuhn’s Paradigms, Modernity and the loss of Reference
On Observation
The theory proposed by Luhmann implies the loss of the privileged observation point ever present in previous proposals. This is a controversial
position which gives rise to all sorts of historically framed debates both in science and philosophy and has several consequences of which we will
mention some. Rasch and Knodt ( Rasch and Knodt, 1994 ) view Luhmann’s proposal as an ontological proposal as it contains a paradigmatic shift
form the other proposals available at the time and a different worldview. Rasch and Knodt’s argumentation line suggests the tendency of science in
general of moving towards epistemology and second order cybernetics. They argue that the question is no longer “…what is there? – but: how does
an observer construct what he constructs in order to connect further observations.” ( Rasch and Knodt, 1994, 3 ).

Kuhn’s normal science
In “The Modernity of Science” ( Luhmann, 1992 ) Luhmann addresses the issue of science’s self-representation as modern. Society is modern, by
stigmatizing the old, and reducing it to mere history. “The modernity of science consisted in the progress of science itself; science was more or less a
constant modernity.” ( Luhmann, 1994, 11 ) Before the paradigm inconmesurability thesis, there was no challenge to accepted theories and they
constituted truth. The status now earned by precursor theories as “paradigms” prevents them from being so readily discarded and historicized. This
development undermined the until-then stable foundations of science and its modernity as well. As Luhmann puts it,
“One could only say: we are dealing with a different paradigm whose claim to superiority can be formulated only by its own means.
The constructivism of modern epistemology is grounded only in itself.” ( Luhmann, 1994, 11 )
This quote above leads to at least two different discussion topics; one, the previous and total control that “normal” science held on science and the
now relativism that reduces its scope of influence, and what leads into Luhmann’s functional differentiation. We will address the former and then
move towards the topic of functional differentiation.
If we concentrate on the term normal in the sense Kuhn uses it to describe “normal science” or the paradigm that currently enjoys the favors that the
consensus of the “experts” has bestowed upon it, we are immediately led to denote abnormal science everything that is not the former. Inherent in
the statement of abnormality is a negative connotation that pervades “other” theories as not entirely scientific or at least of not enjoying validation to
the fullest extent. The notion of truth is then contingent upon both the normal science view and the experiments that make reference to nature itself.
On the other hand, if we were to focus on the word normal, as that of the outcome that has the highest probability of occurring. We are led to
believe that “normal science” is the most probable outcome of nature, hereby making reinforcing positive aspects of the notion of the hegemonic
position. The position held by Luhmann being an empiricist, is not quite the same as Stephan Fuchs puts it:
“We can distinguish between two different ways of conceptualizing scientific knowledge. Traditional epistemology has been
concerned with the epistemic conditions under which science can produce a “valid” and “true” knowledge as accurate accounts of
“objective reality.” For empiricist epistemology, “truth” signifies the intrinsic property of sentences that are not selected by a
community of knowledge producers and validators but by reality itself. Scientists select hypothesis; reality selects true or sufficiently
corroborated propositions. The epistemological notion of science, conceives of “true knowledge” as a relation of correspondence
between theory and something else that is not language: reality”( Fuchs, 1986, 126 )
The system/environment distinction so important to system theory proposed by Luhmann makes the previous point on normality as higher
probability an empty one. Because of the high number of possibilities the system has in choosing its distinction from the environment and the small
number of those that may be favorable to the systems survival, Luhmann notes to be searching for theories that “…can succeed in explaining the
normal as improbable.”( Luhmann, 1995, 144 ) We now move from “normal science” into the Lumannian system theory through one of the most
controversial proposals still; the system/environment distinction. This move has earned Luhmann many enemies, accusing him of proposing a social
technology, not a system-theoretical descriptive epistemology.

Recursion, Self-reference and System Production
In describing Social Systems, Müller ( Müller, 1994 ) explains the lack of a claim to absolute truth in Luhmann’s theory, specifying that social
systems are composed of communications as elementary self-constituting elements. The proposed methodological recipe is to look for theories that
succeed in explaining the normal as improbable as was quoted above. Müller ( Müller, 1994 ) argues that this methodology implies defining the
function of function so we can later ask how it affects structure or processes. This last defining of the function of function rids the theory of the
association of meaning with intention, as meaning is only to be associated with reduction and not in a relationally closed manner.
The Kantian notion of a knowing subject is replaced by the one of a self-referential system and there is an implicit acceptance of the partial
observations this system makes of its environment. “The question of how a subject can have objective knowledge of reality, thus gives way to the
question: How is organized complexity possible?” ( Luhmann, 1995, xvii ) This results in a more natural albeit complex rendering of systems in their
specific interaction with their environments. A knowledge system, for Luhmann models complexity to explain complexity. Here it is possible for us
to relate back to the system theoretical positions in which modeling and simulating systems were the choice methodologies for their understanding
( Conant and Ashby, 1970 ). The system/environment distinction constitutes a reduction of complexity, for the environment is always more complex

than the system, the system then manages the complexity level of its environment effectively isolating itself from it to a certain extent. The modeling
of reality is an example of this process although not necessarily the only one, to model, one must first distinguish and in doing so, one’s model is
contingent upon that choice. System self-reference is contingent upon the choices the system makes for the reduction of complexity that enables the
distinction, therefore the very mechanism that enables system survival may very well end its existence.
“Once one uses the basic system/environment distinction, then none of the traditional philosophical or sociological distinctions --transcendental and empirical, subject and object, ideology and science --- can eliminate the contingency of enforced selectivity.”
( Rasch and Knodt, 1994, 5 )
These are the premises that set the tone of the ensuing discussion. We have now left the relative safety of historically based positions on science and
knowledge and enter the realm of “radical constructivism” in an attempt of enabling the possibility of a description of a system unencumbered by
traditional epistemological baggage but still on solid foundations. We here present a receding view of these theories while at the same time a clearer
and closer view of the Luhmannian proposal is grasped.

Functional Differentiation
When describing modern society’s influence on science Luhmann states:
“Modern society’s form of differentiation makes possible, or even enforces, the autonomy of separate functional areas; this is
accomplished by the differentiation of certain operationally closed, autopoietic systems. Functional differentiation thus imposes on
systems an obligation to reflect on their own singularity and irreplaceability, but an obligation which must take into account that there
are other functional systems of this type in society.” ( Luhmann, 1994, 11 )
This quote shows another characteristic of the Luhmannian proposal: functional differentiation based on self-reference and the acknowledgement of
other systems in the environment (external-reference). The last necessary characteristic mentioned here relates to the “significance of second order
observation” ( Luhmann, 1994, 22 ). This feature of the Luhmannian argument poses a striking similarity with the proposal by Klir ( Klir, 1985 ).

Contingency in Observation
Observation for Luhmann, is a process which is always done from the particularity of a system. A system makes a distinction and from that
distinction it can make observations. The system in question cannot “see” the unity of that distinction and that influence on its observation he calls
“blind spot” it is the unavoidable source of the contingency inherent in every observation. Cary Wolfe ( Wolfe, 1994 ) explains Luhmann’s treatment
of observation as “self-reference” as an extension of the process of self-production “autopoiesis” in Maturana and Varela’s terms.
Even when Luhmann posits observations as necessarily contingent, self-referential processes that may give information about other observers and
their observations, Luhmann’s theory makes a claim to universality. Luhmann himself in Social Systems makes a point of this including the same
theory he proposes as necessarily part of what is to be analyzed. On the topic of universality and the contingency of observations, this being most
controversial for it of one of the main contention points, Rasch quotes Luhmann explaining the necessity of the contingency of observations in the
“construction of a visible universe”. ( Rasch, 1994, 72 ) It is precisely what is contingent of each of the observations that gives way to the visible in
the constructed universe.
This notion of letting go of the privileged observer leaves a sense of impending danger of loosing objectivity. The way out of this apparent
conundrum, as Cary Wolfe puts it partly using a phrase by Luhman; “is that “everything said is said by someone” – that is, to foreground the
contingency of what Luhmann will call observation.” ( Wolfe, 1994, 112 ) Noting the very source of the contingency of observations that has
become such a point of contention because it affects what is to be taken as the real. The paradox implicit in the fact that reality is constituted through
contingent observations and the very contingency of them is what is real for it is a self-reference to the system making the initial distinction, is a way
of making systems dependent upon other systems not for the generation of reality but for its understanding. This is the manner in which second
order observation: the observation of observers making observations, becomes necessary in the study of what is especially in the study of society.
Fuchs ( Fuchs, 1986 ) analyzes the knowledge generation process in science using Luhmann’s systems theory and notes its functioning in terms of
functional differentiation and the mediating function of truth that Luhmann ( Luhmann, 1976 )talks about:
“The mediating function of truth makes it possible to rely to an ever increasing degree upon the experience of others, even without ever
knowing them”( Fuchs, 1986, 138 )
This is noting the manner in which science permits the creation of knowledge on trust in truth as the generalized medium of communication.
“The acceptability of scientific selections does not depend on the individuality of particular researchers or on the specificity of
particular contexts of knowledge production but on trust in truth as a generalized medium of scientific communication.”( Fuchs, 1986,
138 )
This proposed for our purpose of elucidating the possibilities of communication across areas disciplinarily set apart may prove useful. The statement
that it is only through mutual and contingent observations that we constitute reality, and the comment on the distinctions founded on the blind-spot
observable only from second-order operations, gives us the foundation for a methodology capable of doing just what we are after; elucidating the
conditions for the possibility of epistemic communication across areas.

The Systems Proposal by Klir
In an article Klir ( Klir, 1985 ), proposes a methodology for the study of systems. Before such a methodology can be enforced however, these
systems must be classified according to their constituting characteristics, namely the elements or objects that compose it may be characterized by

type. The other main constituent of a system is its relations which can be typified as well. There is still another initial limitation on the types of
systems to be treated if one is to be at all practical given the extensiveness of the whole universe of possible systems;
“A pragmatically sound taxonomy of systems, should take into account systems that have proved useful in various traditional
disciplines of science.” ( Klir, 2001, 220)
There remains the question of what type of characterization or classification should be used once the system to be studied has been determined. The
taxonomy of systems proposed by Klir is the one now commonly referred to as the GSPS (General System Problem Solver). This taxonomy is
based on a hierarchical layout of epistemologically differentiated types of systems. The primitives for such an epistemological differentiation are: an
investigator in a given environment, an object to be observed also embedded in an environment that may contain the observer to a certain extent or
relevance, and an interaction between the observer and the object of observation. This proposal is similar to the top-down approach to systems
theory proposed by Ashby ( Ashby, 1958 b) ) in the following sense; Klir’s taxonomisation of systems has the observer-object relation at the
beginning level while for Ashby it is the furthest down. The knowledge obtained from systems in higher levels in Klir’s system taxonomy reminds
us of what Ashby reportedly states as a possible consequence of the adoption of his top down approach.

Levels in the epistemic hierarchy:
Level 0 which is also called the generative system level is the direct interaction between the observer and the observed. This interaction is
presumably not free from interpretative bias in any way. There are to varying degrees, influences deriving from the investigator’s capabilities, and
interests. The manner in which this interaction is conceived as a system by GSPS is through the investigator’s definition of variables to be measured
and the possible states that these variables may take. Included in this level is also the interpretation of the state of these variables in reference to the
peculiarities of the “real world”. This level 0 type system is also called, a generative or source system as these are the sources for the empirical data
that is to be studied further. The descriptive variables just mentioned may be further divided into basic or support variables, in dependence of the
relevance they have, to the observed phenomenon. Still within this level we can have a further classification which entails the distinction of variables
into input or output variables depending on whether the influence measured through the variable is exerted on or by the system respectively. If there
is any value in the input / output variable distinction, the system is to be considered as directed, otherwise it is non-directed. Similar distinctions can
be drawn upon the variable states; whether they be continuous or discrete, crisp or fuzzy, ordered or any other characterization that validates the
distinction.
Higher levels in the hierarchy are distinguished by how much is known about the basic variables. That is level 1 for example can be the case of
having a source system and additional data about the states of the basic variables. Level 2 would contain additional information about the “support
invariant relational characteristics” of the level one system; this is, the boundary conditions of the set of basic variables or information about the
properties of the level 1 system. In the level 2 characterizations may include the introduction of new variables descriptive or needed in the
description or modeling of the lower level system.
A system of epistemic hierarchy of level 3 would be a set of generative systems (subsystems) that may be coupled. These level 3 systems are called
structure systems. Level 4 systems characterize changes in procedure that maintain structure invariance, these systems are called metasystems. Level
5 and above allow for changes of higher order in the characterization of systems these are now meta-metasystems. Still higher levels follow the same
trend as is followed by the ones mentioned before.

The Systems Proposal by Luhmann
The first distinction In Luhmann’s proposal as it relates to our objective, is the identification of elements and relations, which are the most basic
distinctions possible for they determine the level of analysis to be made in terms of the whole system. There are no universal elements or relations.
Their choosing is in fact arbitrary, but once chosen the whole system description is determined. Elements are therefore the smallest constituents of a
system, ones without which the system itself would cease to be called one. Relations are what keep elements related and also a part of the system
they constitute the structure of the system.
Once the distinction that constitutes the system is made, immediately the one that determines its environment is also made. The differentiation of
system and environment or the boundary formation between them is critical for system survival. This last system/environment distinction is also due
to the selection of element made. Therefore added importance should be given to the selection of the elements that are to constitute the system.
Also key to distinguish is the process of communication Luhmann states that communication happens when there is structural change within the
system, not only through information transfer as is usually theorized. For Luhmann the structural change is of high importance. This structural
change, by itself poses an additional restriction to the type of exchanges possible with a given system. The communications the system can perform
with its environment will have to be done through the capabilities enabled in its structure. Structural change with each communication, results in
changes as to what further communications are possible. This contingency in the communicative process still does not imply meaning transfer; for
meaning transfer there is an implicit double contingency. The system that is to transfer meaning has to have the structural components such that
communication is possible both to and from the system that is to accept the meaning, therefore both systems have a structural change performed once
there is the transfer of meaning.
The structural change performed in the act of communication is not boundless within the system. There are certain structural areas that will accept
that communication and therefore change. This is called differentiated information processing. Now because of communication and other internal
reference processes, the structure in systems is not static nor is meaning it is always in evolution. There is an actuality of meaning, this is the one
enabled by the system’s instantaneous structure at a given time. A potentiality of meaning also exists given the structural changes in each system
and their communication enabling properties. In the meaning enabling process there is then, both a double contingency and mutualistic constitution
to the extent the structure in both systems changes.
Difference has a very important role in this theory, for it is what enables the determination of what a given term is and what it is not. Not only does

difference select the meaning but the language realm it belongs to while at the same time excluding those it is not a part of. We have the possibility of
further analyzing terms meanings in the factual, temporal and social dimension of meaning giving us the opportunity to include factors that are not
generally taken into account on term-meaning description. As another separate distinction useful in the analysis of meaning, we have the distinction
between internal and external attribution, between experience and action. The manner through which systems render themselves visible and
identifiable by other systems in the environment is through systemic references.

The benefits to be obtained given our objective and Klir’s proposal
Directness in the applicability of scientific analysis is one of the most favorable characteristics in the proposal by Klir. This fact is self-evident for he
is taking an initial set of systems that are “practical” in the sense that these scientific techniques have already proven themselves efficient in their
treatment. Nevertheless, it is worthwhile to note the analysis-enabling power wielded by the scientific techniques here mentioned is not to be taking
for granted. One could argue these techniques are the best of what we have as tools for analysis.
The system/observer distinction that the taxonomy bases its generative system level on provides a ground level approach that is common in most
scientific endeavors. There is almost no “transition problem” from systems science into or from science into systems science. The epistemic gap
does not consist on the obvious differentiation between the epistemic hierarchies used in GSPS taxonomy of systems and the traditional scientific
epistemological approaches. It is in the difference in knowledge constructs which is implicit in the added importance given to the relation based
classification and to the language used in the description of the systems under study. The results obtained from these studies reflect this gap. This
gap is not completely filled and may not ever be.
The methodological gap is practically non-existent, while the epistemic one is significantly reduced. There is virtually no methodological difference
for the methodology used for the analysis of systems is mostly the one science has and continues to use. The applicability of the methodology Klir
proposes as experimental procedures, computer simulation and methodological comparison are clarified by the use of the taxonomy that exposes the
epistemic hierarchy of the system under study. This is an additional benefit of the point of view proposed for we have to look no further than
science itself to find these methods being applied as we speak.
The fact that when the problem is subdivided into smaller subsets composing subsystems following controlled changes in the observation
perspective is also an asset to the GSPS taxonomy of systems proposed by Klir. This control over the procedures that allow for system-subsystem
distinctions at least in the amiability to mathematical expression of the change provides a footing of sorts that may enable a more detailed
understanding of the system.

The benefits to be obtained given the selection of Luhmann’s perspective for the analysis
Luhmann’s perspective presents some drawbacks that turn out to be its greatest benefits; the systems theoretical framework is situated such that it
has very little resemblance with currently applied systems theoretical frameworks. This presents a difficulty in that the terminology used for the
description of a system and the description itself has to be clarified step by step. On the other hand it has the freshness of innovation, the explicatory
potential of a new viewpoint that cuts across the established ones for the very reasons mentioned above.
If the task is to analyze the possibilities for epistemic communication across disciplinary domains, it appears natural to establish the problem to be
studied as a knowledge system and then analyze the meaning transference across the areas viewed as knowledge systems. The depth of analysis
inherent in this Luhmannian perspective towards meaning briefly described above bodes usefulness for this purpose.
Because of the very contingency Luhmann makes intrinsic to observations and the fact that ours is an undertaking of just that: observation, it seems
that separating ourselves from the standard distinctions made with regards to meaning, communication, and the hierarchy implicit in epistemic
differentiation could prove of benefit to our task. The instrument used for such a commission, systems theoretical perspective, is also on this same
state of affairs so one would think similarly as to its origins and implicit epistemic baggage.

The similarities of both approaches
Both Klir and Luhmann posit a theory that involves second order observation as a key component. If we were to take Luhmann’s proposal and
Klir’s on only level 2 of his proposed taxonomy we would find many similarities. This is the case only if we are to disregard both prior and further
levels as proposed by Klir.
Both analyses are likely to yield interesting facts about the possibilities for epistemic communication across disciplines. As they are both instruments
with a high potential for descriptive output, we would most certainly obtain information about the systems studied.
The contingency in observations as is described in Luhmann, is also treated in Klir’s perspective as the “blind spots”, are eliminated through the
observation of the structural invariance that moves the analysis to the next meta-level. This is an isolated point, there are many differences not
mentioned here that appear, as soon as one moves away or extends from this position in any of the perspectives the similarity ceases to exist.
Klir and Luhmann each take from research available in systems theory a perspective consistent in its own right. They are not the same perspectives
and “incommensurable” in Kuhn’s terminology seems a light qualification, but both strive to describe systems in a manner consistent to their belief
set.

The differences in the foreseen results from one or the other approach
The results to come from using Klir’s perspective promise a set of different models for epistemic communication across areas. It may give insights
as to the workings within the areas and the manner in which they relate in a broader scheme. The scientific tools available and necessary for the
analysis will have been brought to bear. The validity of the results will be furthered given the proper use of these tools and the consistency in the
use of both the classification scheme and methodology proposed by Klir.

A description using the Luhmannian perspective may give results that a priori are to be considered contingent on the system making the
observations. The resulting descriptions are based and are to be interpreted in a terminology proper to the perspective and not as popular as the
scientific one, so they may encounter resistance due to this very fact. The insights to come of a perspective that so readily cuts across the traditional
epistemic demarcations and has such a powerful means of investigating the workings of meaning constitution in regards to systemic structure show
much promise as a descriptive instrument for the very purpose we are after.

The selection; on the contingency of the distinction to be made when choosing
The problem at hand is not easily dismissed; we set out to compare two perspectives that seem at first hand incomparable. We end up deciding
between both the backgrounds each perspective comes from as well as between the perspectives themselves. The quote below contains the essence
of our purpose in this study. We set forth to choose the best systems theoretical proposal to study knowledge systems. We have briefly stated some
of the ideas and goals that gave rise to the whole system theoretical endeavor and we finally come to the end of a brief description of both a system
theory also described as “radical constructivist” and one that finds its foundations in the traditional sciences. Habermas can here be assumed to
support the latter for he is described to be one who would further the Enlightenment project and find support for the everlasting “modernity” of
science.
“We are left, it seems, with an uncomfortable choice, not – as Habermas would have it – between “pure historicism and pure
transcendentalism,” but between two incompatible theories, both of which make strong claims to universality: one that promises to
preserve our most cherished utopian hopes, and another that promises to provide a “more adequate” understanding of contemporary
society capable of accommodating in a more rigorous fashion many of our “postmodern” intuitions, concerning, for instance, the
status of the subject, the experience of radical contingency, and the irreducibility of paradox.” ( Knodt, 1994, 92)
The choice may already be apparent in the text above for despite the effort for impartiality there is none. As Luhmann mentions, “everything said is
said by someone” every observation contingent. The choice for Luhmann’s perspective can be seen in the ever present search for justification to
each statement of fact above. Contingency is not to be eliminated in the search for absolute truth for it necessarily distances us from reality making
the problem into a validation and reference one. There is to be a price to pay for this selection, as there is one for the other, both in the work before
us in the description itself and the proper grounding of the terminology to be used in the analysis. But in our opinion the Luhmannian proposal is
more worthwhile given the possible insights into the constitution of meaning and its relevance to communication.

Conclusions
The present analysis shows its utility in the contextualization of two quite distinct system theoretical analysis proposals. This is not a general all
encompassing analysis but one geared towards the selection of a descriptive mechanism appropriate to a given problem: the problem of the
description of the conditions for the possibility of epistemic communication across areas. This analysis ends with a selection and its justification
given the contextualization and contrast made possible in the theoretical considerations. The selection is made to depend on an evaluation of the
benefits to be obtained from the selection and the costs the selection implies. This selection is no doubt a contingent one in the Luhmannian sense,
for we have a limited variety of positions to clarify the context in which it is made and limited space to make them in. We may thereby have
introduced and unintended bias in our observations. This is the very “blind spot” we must live with, the same one visible to the reader one expects.
We hope this analysis is of use for similar endeavors to ours and extends the scope of research in system theory as the use of the Luhmannian
perspective appears to be limited as is mentioned in some system theory introductions.
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Abstract
The competitive world in which we live, demands to have competitive organizations that
adapt to the rhythm of the changes in both, national and international levels. Due to it, is
required to have highly prepared leaders mainly in the directive and managerial levels,
because they are the ones who should head the administrative processes of the company.
Largely, the success of organizations depends on having directive elements with leadership
abilities.
Therefore the management function of human resources, by means of the personal selection
process, should choose the suitable candidates, to occupy executive positions.
Considering there are scarce tests validated for our population in México, it is identified the
necessity of designing a test to measure the main features that an executive should have in
relation to the requirements of the position to be filled.
Keywords: instrument, leadership, psychometric methods, human resources, organizations.

Introduction
Contextual Framework
Organizations are social systems that exist to satisfy our necessities. No human being
escapes from them. One is born, studies, works, has a good time, etc. inside them. People
need of organizations and these need of people.
The concept of systems, results from a derived development of the search that man kind
constantly carries out, to reach knowledge of itself and of the means that surround it.
The theory of systems, integrates the knowledge of several specialization fields, aiming that
the system, as a whole, can be better understood.

1

By virtue that the present article's object of study, is conformed by the selection process of
personnel in charge of the human resources department and the design of an instrument that
supports this process to identify leadership, the importance of each one of these elements
inside the organizations view as social systems or of human activity is approached.
Psychometrics had its origin at the end of the XIX century, with the creation of the first
tests to detect mental delay. However, it wasn't until after the First World War and during
the Second one that it had peak, because of the creation of selection tests for the military
personnel (Anastasi, 1970).
After the end of the War, in the United States they continued applying and developing
instruments for personnel selection in industry.
Nevertheless, from the intelligence tests Stanford-Binet, until the personality projection test
and more recent the Cleaver, they have been created mainly in the United States of North
America.
When checking the psychology schools libraries of the main Mexico universities, such as:
The UNAM, THE IPN, THE IBERO-AMERICAN and THE ANÁHUAC UNIVERSITY ,
it can be sadly proven that they continue to apply the same tests from more than 60 years
ago, to measure personality, intelligence, abilities, and aptitudes mainly. However, these
tests provide isolated results according to what they measure, and don't provide direct
information about the specific characteristics toward work behavior.
Although there are tests in software from private firms for sale, these foreign tests haven't
been validated for our country.
Likewise, when carrying out interviews with human resources managers of different tourist
companies, it was found that most use few Psychometric instruments and that they don't
know neither new instruments nor any with validation for the Mexican population.
Justification
One of the tools that the human resources department uses to identify the required profile,
is the psychometric test, such tests have not evolved in content nor in versatility ever since
the Second World War. In addition to this, the great majority of those tests is of foreign
origin, and those that are developed for the Mexican population are scarce. In these cases
the private companies generally hire firms that design their tests exclusively for them.
The psychological test is a measurement instrument, a pattern that is applied in constant
and systematic way to measure a behavior sample. As well as an school exam measures a
sample of knowledge, basically, a test is a sample of a person's behavior, reason why some
of them are more representative of the behavior than others (Schultz, 2000).
Based on the research antecedents and on the previously mentioned, the interest to design
an instrument that supports the process of personnel's selection for the high directive of the
companies in México, arises.
2

Objective
To design an instrument for personnel's selection that identifies features of leadership in the
managerial levels and on the high direction of companies.

Development
Theoretical-conceptual Framework
Human being has discovered through history that isolated survival isn't possible, instead,
continuous interaction with fellow men is needed. In the human interactions, both sides
relate and support mutually to satisfy their primary and secondary necessities. Once the
Industrial Revolution arose, the changes in people's lifestyle also did, so occurred the
displacement from the fields and hand workshops, to the industries.
Series and mass production arose, which forced workers to coordinate their efforts, to
achieve the objectives of these industries, by means of the work division and the scientific
administration.
Therefore, administration's bosom is where the "organization" concept arose, applied to all
company type where a coordination effort is required, to achieve mutual interest objectives.
This way, the modern organizations have the following characteristic:
" They arise inside an environment compound by society, the surrounding of a country and
of the world.
" They satisfy different kinds of necessities of the society where they are created.
" The basic concept that underlies the organization idea, is the one of an efforts
coordination whose objective is the mutual help.
" When coordinating the activities, their equitable distribution is required, in function of the
specialty that supports each member. As previously mentioned this distribution is called:
work division.
" The necessity of an authority hierarchy joins the activities coordination and the work
division.
" The organization refers to "structure", this might be the most typical part of the elements
that correspond to the administrative mechanics.
" The organization constitutes the final data of the static or mechanics aspect. It tells us in
short, how and who will perform each function and activity. When the organization is
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constituted, the administrative process of integrating, directing and controlling begins in
order to achieve its objectives (Chiavenato, 1999).
" The organizations are systems because they conform with several elements that are
related and affected among each other, they pursue a common objective, they are
developed and interact in a context or environment.
Traditionally, the only characters recognized as participants of the organizations, were their
proprietors, their administrators and their employees. However, the modern organization
(includes diverse forms of organization: church, clubs, universities, hospitals, industrial and
commercial companies) requires of a structured process in which the different interacting
individuals don't only do so to achieve common objectives, but rather they influence the
processes of decisions making in the organization. In this sense, the members of the
organization are:
a) Managers and employees.
b) Suppliers (of prime matters, human resources, capital, credits, financing, etc.).
c) Consumers and users.
d) Government.
e) Society.
f) The world
As it can be observed, the organization is a type of social project, in which several
resources are gathered to achieve certain objectives. Without resources these cannot be
achieved. The resources are the means that organizations possess to carry out their tasks
and to accomplish their goals; they are goods or services used in the execution of the
organizational works. The inputs are necessary to elaborate the final product or the service
given by the organization, as it happens in the tourist organizations.
In general, when speaking of resources, only money, equipment, materials and personnel
come to mind. However, the human resources are extremely complex and diversified.
Resources in general can be classified in five groups:
1) Physical or material
2) Financial
3) Human
4) Market
5) Administrative
All these resources, are required to get in the environment, they're also required to apply
them inside the organization's system, to maintain them, to develop and control them so
that the system is effective and efficient in the objectives achievement. Therefore, all of
them are extremely important, however besides the fact that the organizations cannot exist
without people, they are also the only alive resources able to process the other defenseless
resources.
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Considering that people, are the most valuable resource in the whole organization, because
without them, the other resources could not be administered, is important to point out the
techniques used in this area:
" Personnel recruitment
" Selection
" Integration
" Performance evaluation
" Training
" Human resources development
The selection of managerial personnel, is the process that opens the entrance door to people
to work in the organization; it is the stage where the best element for the suitable position
can be chosen or where problems can be "hired" as a consequence for not having chosen
the best candidate.
The managerial personnel selection is important for three fundamental reasons:
First, the manager's performance will largely depend on the subordinates' performance. The
employees that don't have the appropriate characteristics, won't act with efficiency and,
therefore the manager's work will be affected. Reason why, the moment to reject
inadequate people is before they have entered, not afterwards.
Second, an efficient election is important due to the cost that recruiting and hiring
employees has.
Third, a good selection is important due to the legal implications of doing it in a negligent
way (Dessler, 2000).
Considering as well that every organization was created to achieve objectives in an efficient
and effective way, managers are the ones who hold the biggest responsibility for it, by
means of the administrative process application with his/her personnel. They are who
should plan, organize, build a work team, direct and control. All this by means of the
personnel's coordination, based on his/her leadership competences.
For the above-mentioned, the manager with leadership is one of the key figures for the
good operation of the organization, and why not to say it, to achieve its success.
Being the manager who directs and coordinates the subordinates, he/she has to possess a
series of characteristic that favor the personnel's motivation in the performance of their
functions. He/she should have leadership, commitment to the task as well as to people and
mainly, should apply a contingencies approach to respond to the vertiginous world of
changes that we face because of the globalization.
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Currently, we cannot speak of high direction, if we can't count on executives with high
formation in the directive and managerial levels (Helmut, 2003).
Direction is a process for the total operation of the organisms. Each one of these should
have a function that is denominated high direction or management whose responsibility
consists in: providing guidance and coordination, as well as to set the guidelines inside
which the progress must be achieved based on decisions making.
Therefore, the organizations should identify certain basic characteristics of leadership in the
candidates to hire them for their executive positions or to train and develop personnel's
aptitudes that could ascend to those positions.
Methodology
The systems paradigm will be used for the development of the research. If divided in
phases the investigation as part of a cybernetic process, we can locate the methodology of
soft systems by Peter Checkland and the methodology of psychological tests construction
by Frederick Brown (figure1), both in the development part or in the instrument design
part.

PROCESS
ENTRIES
PHASE I CONCEPTION
AND RESEARCH
DELIMITATION

PHASE II
DEVELOPMENT
THE USE OF
CHECKLAND’S AND
BROWN’S
METHODOLOGY

NEW
IDEAS

FEEDBACK
Figure1. Investigation Cybernetic Model.
Source: Adapted from Tejeida & Badillo, 2003
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PHASE III
CONCLUSION OF THE

RESEARCH

With the model's support, we can observe that the development is simplified to two parts
that are: analysis and design. In the analysis part, the problem is diagnosed and based on the
results of the current situation, identifying the illness subsystems to assist them and to
improve the results of the design.
The methodology of Checkland can be synthesized, as a process of seven analysis stages
where applies the concept of human activity system is applied , as a mean of accomplishing
so much to investigate the situation, as to taking actions to improve it.
The logical sequence represents the pattern of activities to follow and not necessarily in that
sequence. Their application for the utility of all, and each and every one of their steps isn't
restricted either, but rather these are adapted and their sequence according to the problem to
solve.
In the design part Brown's methodology will be used, this one is a methodology that defines
the development process of psychological tests. It uses as much the statistical reasoning as
the logical one and balances the practical considerations with the theoretical ones. It centers
its objective in developing a technically appropriate instrument, within the practical
limitations (Brown, 1980, 20).
Specifications of the purpose

Translating of the purpose to operative terms

Defining of the
content and skills.

Feature
defining

Positions analysis
Criteria and feature components
identification

Reagent’s elaboration
Check up

Confirmation and analysis of the Reagents
Discrimination
Difficulty
Appropriate alternatives
Crossed validation

Structuring in the final form of the test

Figure 2. Methodology for the psychological tests elaboration.
Source: Adapted from Brown,1980.
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Description of the Non Structured Problem
With the documental information analyzed until the moment in this research, we can
establish a first vision on the elements that intervene for the conformation of the
instrument.

ENVIRONMENT

CURRENT LAWS AND NORMS
APA
COMPANY

HUMAN RESOURCES
EXPERTS
LEADERSHIP
SELECTION
INSTRUMENT

Figure 3. Definition of the system

Analyzing the theory and existent concepts about leadership and with the support of the
Checkland and Brown methodology, the conceptual model was conformed by 6 dimensions
to be considered in the design of the leadership instrument such dimensions are: decisions
making, communication, systemic vision, necessity to face new challenges, work groups
building and creativity. These are key aptitudes in a good leader. Next the model is shown:
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DECISION
MAKING
COMMUNICATION

NEGOCIATION

LEADERSHIP

FORMATION
OF WORK
GROUPS

SYSTEMIC
VISION

CREATIVITY

Figure 4. Conceptual Model of the leadership dimensions.
As it had already been mentioned, this article is a synthesis of a research work in process;
in such work, the managerial levels of great tourism hotels in Mexico City, were
established as the case of study. The measurement will be made in this sector once the
instrument has been conformed.
For this reason and with foundation on the analyzed theoretical and contextual, as well as
the proposed methodological frame, the following general hypothesis of investigation was
defined:
Hg: The results of the instrument designed for identification of leadership, will be highly
related to the results of the performance evaluation of the great tourism hotel managers of
Mexico City.
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For the confirmation of the investigation hypothesis the study variables will be defined and
operated based on the relevant systems that arise from Checkland’s methodology and on
the designed instrument based on Brown's methodology.

Conclusions
The combined use of a specialized methodology for the psychological tests development
and a systemic methodology, offers an enlarged vision, which allows to have a better
development in the design of the instrument. Prove of it, is the definition of the dimensions
in the conceptual model.
The opposing dimensions are indispensable aptitudes that the personnel of managerial level
inside the companies should have.
The final design of the instrument will be completed once the pertinent reagents have been
built following Brown's methodology.
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Abstract
Living organisms survive through their generation and use of internal models of themselves and of their environments. Homo sapiens internalizes
the environment through modeling in such a way that it can effectively be artificially present at any number of different external locations. While this
capacity is clearly advantageous for survival, it may well have yet another 'meaning'. We believe that entities internalize their environment in a local
attempt to reunify the fragmented global landscape of which they are a part. This paper charts the argumentational route which must be taken to
justify this hypothesis.
Keywords: hierarchy; hyperscale; internalization; unification.

Introduction
Our lives are controlled by the impossibility of constantly and unambiguously reconciling our individual desires with those of the society of which
we are a part. Peaceful coexistence demands the regular intervention of diplomacy and negotiation. But science rarely calls upon such services, and
presupposes that ambiguities outside the constraints of Heisenberg’s propositions indicate inaccurate measurement, rather than true inconsistency.
Why is this? The various Grand Unification attempts which have appeared in Physics during the past fifty years have all maintained that if the
ultimate small-scale target of reductionism can be modeled using some single formally logical mathematical approach then we can say ‘we have
understood everything’. But, as Rosen (1991) has pointed out, the completely syntactic correspondence of analytic and synthetic models of a natural
system is a rarity, if it ever exists at all.
Reductionism can tell us what we get when we disassemble a system, but not in general what we get when we reassemble it. This disconnection
between the local and the global is central to our everyday lives, but it is absent from science, except apparently in phenomena related to the
esotericism of quantum mechanics, from which, however, it is banished by the use of probability. The perpetual conflict between individual medical
wishes and social medical preference provides an exemplary field. Patient demand for powerful antibiotics feeds the evolution of resistant bacteria,
which then require ever more powerful antibiotics; but individual patients appear to be unwilling to die (!) as a contribution to limiting this vicious
circle.
Aristotle postulated the existence of final cause with respect to a specific context, but in a truly multi-scalar environment (Cottam et al, 2003, 2004a)
final cause depends completely on where we are looking from: final cause is a localized property! However, the very nature of awareness, and
indeed of science, resides in the imagination of a reasonable, if inaccessible, view of our internalist locality from an externalist ‘god-like’ position.
Science possesses no absolute grounding from which it can proclaim “this is the truth!” – it consists of an extensive self-supporting network of
models, coupled to a wide-ranging panoply of measurements and observations, justified by reference to the entire recorded history of human
endeavor and experience. In a specific context, science effectively proclaims “this seems reasonable from this viewpoint ”, where the viewpoint is
presumed to be in harmony with all others: science presumes unification, as does final cause.
In this paper we will address the age-old human cry of “Why are we here?” as an important example of local-global discontinuity, and in doing so
we hope to successfully illustrate a manner in which some degree of local-global resolution may be achieved. We will present the hypothesis that the
construction by aware entities of internal models of an external environment is a local action which is instinctively directed at achieving global
reunification of a previously fragmented universe. Long familiarity with Darwinian evolution leads us to easily accept that our existence depends on
purely random processes associated with pressures to survive. However, this is a particularly localized version of Aristotle’s final cause: the
modalities of life may well be understandable in terms of survival but, as usual, resolution of one question immediately throws up another! Survival
is hard work: why bother? Our purpose in this paper is to suggest why entities in Nature do, however, bother to chase after survival. We will argue
that survival as a final cause is associated with the duality of localization and communication, of individual and society, and that it is an
unfortunately mistaken reaction to consequences of the ‘big bang’.

Summary of the Argument

Over the past few decades Homo sapiens has progressively moved away from a society based on analog representation and control to one which
more and more relies on digital techniques for its logistics and entertainment. Sadly, while being exceptionally useful, the wholesale adoption of a
presumed digital excellence is merely symbolic of an imagined analog perfection. Even though digital techniques expand the possible dynamic range
of musical recording, for example, they also truncate the rendition of its detail and inject audible quantization errors.
Analogously, we believe that evolution embodies the perpetual struggle of all our universe’s localized aware entities to return to the
delocalized analog intercommunicative state of their origins by manipulation of their individual beings and surroundings. Unfortunately, the
information loss inherent in their localization blinds them to the original state they seek, and they inadvertently replace their true target by the
energy-dependent realm of digital inter-local communication.
Our central thesis is that aware entities attempt to circumvent the catastrophic consequences of this error by creating their own internal world, which
then both usefully mirrors the external one and provides its owner with the emergent all-inclusive comfort of a simulated universal reunification, in a
manner similar to that generated through the non-Euclidian geometry of Van Gogh’s painting of the ‘Bedroom of Arles’ (Heelan, 1998).

Organization of the Argument
To arrive at our central thesis we will need to traverse a wide range of sometimes radical ideas. Before jumping in at the deep end we will sketch out
the route we will take, starting from the final statement of our thesis and working backwards to locate a suitable starting point. For each stage of the
journey we provide below the title of the relevant subsection of “The Argument”. The finale of our presentation appears in the section of the paper
which then, entitled “Organic Desire ad Inorganic Longing.”
An important consideration in establishing our final thesis is that of strong characteristic similarity across the gamut of both ‘abstract’ and ‘real’
localizations of our environment (“A Categorical Split, or a Continuous Progression? ”). To justify this conflation we will need to escape from the
prevailing dualistic view of Nature, by demolishing its ‘abstract’-‘real’ precursor (“ Mind-Body Duality”). Oddly enough, we will approach this
justification by first suggesting how a distinction between ‘awareness’ and ‘consciousness’ may evolve (“From Awareness to Consciousness”),
this somewhat surprisingly based on the assertion that everything we experience is a part of awareness (“ Nothing But Awareness”)! This assertion
derives from the argument that science has based itself on a false supposition that Nature’s constituent ‘material’ is independent of the scale at
which, and from which, it is observed (“ Energy or Awareness? ”). An important element is our concurrence with David Bohm’s expressed view
that the different scales of Nature all exhibit their own form and degree of awareness (“A Commonality of Awareness”).
A central issue is the necessity to establish neutrality with respect to our place in Nature – neither adopting a mandatory self-depredatory position nor
an egotistical human-centric one. We ground this neutrality in the birational complementarity of entity-ecosystemic relationships (“ Ecosystemic
Birationality”), following the downfall (“Dethroning Anthropomorphism”) of both the late twentieth-century’s evolutionary reaction (“… or AntiAnthropomorphism?”) and its nineteenth-century elitist precursor (“Anthropomorphism”). Before we can resort to the prescriptions of ecosystemic
birationality, however, we must first go back and examine how different systemic scales relate to each other, in both a top-down (“ Scalar Slaving”)
and bottom-up (“Scalar Genesis”) manner. And suggest how it has come about that our universe exhibits scale, and multiple scales, at all (“ Not
With a Bang but a Whimper?” – a quotation from The Hollow Men by T. S. Eliot)!
We will argue that there is a strong relationship, even an identity, between hyperscale, as the essential manifestation of a natural hierarchy, and its
central unifying organization through internal modeling (“Hyperscale and Transparent Modeling”). Most particularly, we will relate
systemic hyperscale to Metzinger’s model relating the internalization of external stimuli to an ‘illusory mind’ (“Metzinger’s Transparent SelfModeling”), and to Rosen’s categorization of ‘life’ as the systemic internalization of Aristotle’s efficient cause (“Internalization”).
Our starting point, therefore – the first, critical step in our argument – will be to characterize a system in a way which explicitly takes account of the
essential correlation between both its internal differentiation and its unification (“Hyperscale”), by reference to hierarchical structure (“ System
Hierarchy”) and internal communication (“System Unification”).
It is important to note that all of the considerations we refer to in this paper are relative to the human condition, and from our own time. There is no
possibility of justifying an absolutist externalist viewpoint, except as a hypothetical model. Consequently, as far as possible we will attempt to adopt
a position which is independent of ‘facts’, other than those which have been extensively justified by measurement and comparison within the usual
self-referential network of science. Any statements which appear otherwise should be understood as hypotheses, derived from extensive
consideration across as many aspects of human activity as possible, and which we consider constitute a new self-consistent framework capable of
containing science as it is currently practiced and understood.

The Argument
We now have our starting point – system unification – but the reader should notice that in progressing through the argument from beginning to end

we will follow a circular trajectory: the end point of our journey is also a form of unification! Rosen (1991) has described living systems in terms of
closed functional loops of efficient cause. But if efficient cause is internalized as a functional loop, which starts from a specific location with a
specific character, and returns to the same location with exactly the same character, then the resulting system is not alive – it is ‘dead’. This
conclusion would also hold for the argumentation we present here: if we were to start from ‘system unification’ and end up at the same ‘system
unification’, the argument we are describing would also be ‘dead’, where in both cases we could re-describe ‘dead’ as ‘lacking evolution’. Clearly,
however, this is not the case, as the logical process we are describing is one of internalization, or replacement of the environment by its enclosure.
This will appear later as a vital part of our hypothesis, but first, let us advance the supporting argument.

System Unification
The word system is a standard way of describing a functioning entity which operates as if, or appears to consist of, an assembly of individual parts
which necessarily communicate with each other for the implementation of that function. A system is, by its nature and description, unified – or at
least, we believe it to be so. The central characteristic of any system is that its individual elements and scales are all unified in a single proceduralstructure by Quantum-Mechanical entanglement (QMe). Where this is naturally available between the various parts of the system it can occur
internally. Where it is not naturally available, for example in fragmented high-level digital information-processing systems, unification is provided by
the QMe of the designers’ and/or users’ brains (Cottam et al, 2004b).
All systems exhibit some kind of scalar characteristic, even if this is just the combination of ‘external appearance’ and ‘internal workings’. System
unification takes place through the medium of inter-scalar correlation, generating a ‘scale-free’ hyperscalar ‘representation’ (Cottam et al , 2004a)
which to the system or its ‘owner’ is the system. But first, we must look at system hierarchy, within which hyperscale reigns.

System Hierarchy
The notion of hierarchy appears in many guises: as a political structure; as a business organization; as a scalar classification of Nature; as a layered
assembly of differently specified descriptions. While commonly some sense of power or control is involved, this is not always the case, and even if
it is the ways in which control is localized and transferred may be very diverse. Stan Salthe (1985) has described many of the features of scalar
and specification hierarchies – two of the most important hierarchical models, but here we will concentrate a more general formulation, that of
a model or natural hierarchy – described by Salthe as “a specification hierarchy constructed in terms of scale”. We will here restrict our comments
on natural hierarchy to properties which are relevant to our present purpose; an overview can be found elsewhere (Cottam et al, 2004a, 2003).
Natural hierarchy is based on the concept of measurement as a mutual observation. Entities at a specific scale can only perceive other entities
through their own, naturally limited, perceptual apparatus. For example, our own visual observations are restricted to objects larger than a
micrometer by the wavelengths our eyes are able to detect. Natural hierarchy is therefore constructed in terms of perceptual scale, and not merely
‘scale’ as an indication of size. Consequently, there is no sense of ‘independence’ to any of the scalar levels in a natural hierarchy, as all of them are
coupled and stabilized by the requirement for mutual perception.
Any given entity can always be described as a natural hierarchy – even though its origin may be completely artificial. However, a true natural
hierarchy depends for its stability on naturally occurring constraints which result in auto-self correlation of its different scales, whereas a
‘convenient’ hierarchy depends on arbitrarily imposed external constraints or the imposition of scales, and consequently lacks the cross-scalar
correlation of a ‘true’ hierarchy. The most obvious example of a ‘true’ hierarchy is an organism; that of a ‘convenient’ hierarchy is a digital
computer.
Extant scalar levels of a true natural hierarchy constitute Newtonian potential wells – regions of systemic phase space where local properties
reasonably mirror global ones. Consequently, they exhibit simply-describable properties and phenomena, and the worst local-to-global nightmares of
interactions in a relativistic space-time are avoided. Inter-scalar transit in a true hierarchy lacks formally logical description: inter-scalar regions which
separate the Newtonian scalar levels are fractally complex in every imaginable manner. However, these complex regions also together make up a
natural hierarchy. Each Newtonian scalar level is locally complemented by its complex ecosystemic partner, and each hierarchy is the ecosystemic
partner of the other.
The complete picture is one of complementary birationality. Not only living organisms, but all ‘abstract’ and ‘real’ entities in Nature are birationallyassociated with their own complementary ecosystems, and the entire universal assembly auto-self correlates as well as it can in the context of a
relativistic space-time which has created its fragmentation. The result is hyperscale.

Hyperscale
The most recognizable aspect of a system is its unification. Although all the myriad differentiations of our environment are necessarily to some
extent coupled together, it is usually fairly easy to say “this is a part of this, and that is not”. More critical is the balance between interelemental cohesion and intra-systemic adhesion. Nowhere is this (usually) more obvious than for a living organism, where the loss of functional
cohesion resulting from elemental separation precludes successful functional reassembly.

Unification of a true natural hierarchy abides in its system-wide complementary inter-scalar and inter-complexity correlation. If the character of a
single Newtonian scale experiences change, even marginally, then the entire assembly of Newtonian levels will re-correlate to assimilate the change.
This unification is beyond individual scale – it constitutes the optimization for some internal purpose of all the systemic scales. This is hyperscale –
the true nature of natural unification. Similarly for the complex inter-scalar regions, which correlate and re-correlate to assimilate change, yielding a
second hyperscalar character, complementary to the first. Here again, birationality holds sway. It is only with cross-correlation of these two
hyperscalar representations that birationality is finally put to rest, and a singular systemic character emerges – as the system’s final cause!
Biological cells can portray themselves to their surroundings in whatever manner they ‘wish’, by enclosing themselves in an ‘impenetrable’ lipid
membrane and then opening up the communication channels they require. Their survival, however, demands effective control of this capacity
through (low-level) awareness of their surroundings: they require an embryonic ‘mind’. The internalization of hyperscalar information-processing
provides the means of managing a selectively-communicative survival strategy, by delivering an apparently multiscalar view of surrounding
phenomena and internal events without the computational complexities of inter-scalar manipulation. In a complex, multiscalar, ever-changing
environment there is much to be said for the construction of a strategic interface between the simplicity of our thinking and the complexity ‘out
there’.
But what is the real nature of internalization? And how is it different from just creating internal models which can be used in computing responses to
external stimuli?

Internalization
Robert Rosen (1991) has pointed out that a major, if not the major difference between organisms and machines is that Aristotle’s efficient cause is
‘internalized’ in an organism. How does this relate to system unification? If we compare an organism to a digital computer, ‘where’ and ‘what’ is the
hyperscalar representation in each case? An organism is internally unified – it is a real self-constrained hierarchy. A digital computer is formally
unified: interscalar correlation is forced out of its physical boundaries by the system clock, whose central function is to eliminate any global-to-local
dependencies other than those imposed by design or programming.
As Rosen has shown (1991), Aristotle’s causes are inseparable and environmentally-dependent in an organism, but categorically segregated in a
mechanistic machine: efficient cause is entirely external to a digital computer. However, it is not only efficient cause which is internalized in an
organism; it is the entirety of its hyperscalar unification. A ‘convenient’ hierarchy, in the form of a digital computer, can simulate the effects of
external causes through the use of externally-implanted internal models or their precursors. However, herein lies the problem: a ‘convenient’
hierarchy can only function as if it has internalized some functional property; a true natural hierarchy can simulate the effects of external causes so
well that they are indistinguishable from ‘the real thing’ – it can reproduce the reality of function. This is reminiscent of the equivalent particle
indistinguishability which is a vital part of quantum mechanics. Metzinger (2004) has proposed that humans make use of this internal/external
reproductive indistinguishability to relocate their ‘presence’, and effectively themselves, in a physically-unconstrained manner.

Metzinger's Transparent Self-Modeling
Metzinger (2004) has presented the hypothesis that we are unable to distinguish between the objects of our attention and the internal representations
of them which we ‘observe’. When we use a screwdriver, we are at the screw; when we drive a car, we become the car. The most astounding
characteristic of this transfer of presence is the way in which we can effortlessly skip between different scales of an overall picture.
Metzinger’s (2004) hypothesis provides a credible model for the independence of ‘mind’. As he states: “We are systems that are not able to
recognize their subsymbolic self-model as a model. For this reason we are permanently operating under the conditions of a ‘naïve-realistic
misunderstanding’: we experience ourselves as being in direct and immediate epistemic contact with ourselves. What we have in the past simply
called ‘self’ is not a non-physical individual, but only the content of an ongoing, dynamical process – the process of transparent self-modeling.”
However, Metzinger provides no clue as to ‘where’ we can ‘find’ this ‘self-model’, or how it could be internally generated over the aeons of
evolution.
An unknown hierarchical external environment can be progressively described through diligent assembly of the stimuli to which it subjects a
‘being’. Similarly, an unknown hierarchical being can be progressively described through assembly of the questions it poses of its environment and
through its social relations. This constitutes the birational paradigm itself: a system of two mutually-evolvable inter-relating aware localizations,
whose ‘functions’, as entity or ecosystem, are interchangeable. The creation of an internal transparent environmental model is automatically and
intimately associated with the creation of an internal transparent self-model! The ecosystemic containment of a true natural hierarchy becomes
internalized through the generation and maintenance of its extant scalar levels, creating hyperscalar self-constraint as an indistinguishable
reproduction of relevant parts of its ecosystem.
Is hyperscale the origin of Metzinger’s (2004) transparent self-modeling and transparent environmental modeling?

Hyperscale and Transparent Modeling
We propose that long-term evolution of unification-maintaining hyperscalar survivalist behavior has resulted in development of the high-level
transparent self-model Metzinger refers to. We believe that the ‘spotlight of consciousness’ in humans is momentarily focused at a single ‘location’
within a spatio-temporal hyperscalar ‘phase space’ which we construct from the entire history of our individual and social existences, including the
‘facts’ of our believed ‘reality’, numerous apparently consistent but insufficiently investigated ‘logical’ suppositions, and as-yet untested or
normally-abandoned hypothetical models which serve to fill in otherwise inconvenient or glaringly obvious omissions in its landscape.
We (systems) (organisms) relate to our environment uniquely through hyperscale (Cottam et al, 2003) – we are present in our environment through
hyperscale (Cottam et al, 2005) –– we are reliant for our survival on hyperscale (Cottam et al, 2006) – we live in hyperscale. How can we relate this
conclusion to our universal environment, and most particularly to the presumed ‘origin’ of our universe in the ‘big bang’?

Not With a Bang But a Whimper?
We can view the universal ‘big bang’ as an emergent evolution of asymmetry, rupturing the apparently perfect unification of some previous state.
However, even accepting that a first degree of localization is the very nature of symmetry-breaking, it is less than obvious why further (higher)
scalar levels materialized and developed into the hierarchical complexity we now observe in Nature. It is debatable whether describing the history of
our universe on the basis of a linear time scale is helpful, as it necessarily imposes an instantaneous (!) beginning on ‘existence’. Research into
events closely following the ‘big bang’ suggests that the more we approach ‘time zero’ the more there are things yet to discover. This mimics the
history of low temperature physics, where the apparently linear Celsius temperature scale proves to be an approximation to the logarithmic form
required to represent effects at temperatures below one degree Kelvin. Similarly, the adoption of a logarithmic time scale not only better represents
human-based relativism, it also attractively converts the ‘big bang’ into a process, rather than an event, and removes the catastrophic generation of
‘existence’.
David Bohm (1980) has described Nature as ‘implicate order becoming explicate.’ His description can also be applied to the ‘big bang’, but in
neither case can we presuppose that there is an initial box full of ready-to-unpack entities and characteristics – these are generated through the
‘unpacking’ process, or explication itself. How this began is lost in the mists of space-time, although science has made great inroads into its
understanding – always presuming that the model bears some resemblance to ‘truth’! As we pointed out earlier, description of far away events can
only be provided relative to the human condition, and from our own time, and ‘what happened at or before the ‘big bang’ is rather like the old
conundrum “Which came first, the chicken or the egg?” (the dinosaur?). We believe, however, that the ‘big bang’ (as a process) does indeed make
sense, in that evolution can be interpreted as a reversal of the character attributed to the ‘big bang’: replacement of the environment by its enclosure.
If we extent this simile to include a pre-‘big bang’ state as ultimate implicate order, and subsequent events as the ‘unpacking’ of this to Bohm’s
explicate order, then we are left questioning how the multiple scales of explicated order have become stably ‘latched’ into place (to use a term coined
by Robert Pirsig in his book Lila) as the universe we know.

Scalar Genesis
Science hypothesizes that Nature progressively condensed into its current form through a series of scalar levels (…, strings, quarks, electrons…).
However, the successful listing of scalar levels does little to advance understanding of the way our substantively hierarchical environment has
developed, or the way our substantively hierarchical minds have come into being and operate. The basic question appears to be this: given a
‘collection’ of nominally independent entities, how can it come about that they interact to create a simpler (higher-level) representation of
themselves. A vast number of other questions then pop up, for example, do the entities create a new representation themselves - in a manner usually
referred to as self-organization – or are there other forces at work.
How should we begin to describe such an initial ‘collection’ of entities? Certainly not solely in terms of preexistent common properties, as this
presupposes that a soon-to-appear higher-level representation already exists! But some commonality is clearly in evidence: individual members of
the ‘collection’ have become differentiated as part of a common process; they exist within a common environment.
Compression of a gas provides an excellent analogue to scalar genesis. If the gas (no fixed size; no fixed shape) is sufficiently constrained it will
change phase to a liquid (fixed size; no fixed shape). If the liquid is again sufficiently constrained it will change phase to a solid – usually a crystal
(fixed size; fixed shape). There is, however, a fundamental difference between the genesis of scale in a true hierarchy and the physical phase changes
of liquefaction and solidification. Physical phase changes can invariably be reversed (which is not to say that they are reversible!), as the external
driving constraints remain just that – external. True hierarchical scalar genesis cannot be simply reversed – it is a ‘latching’ process, within
which external constraints are converted to internal ones.
We can ask a number of pertinent questions about the solidification of liquid ‘collections’ of atoms or molecules. Why does arsenic form crystals
with such odd electronic properties? Why do the group IV elements and the III-V and II-V compounds all form similarly structured crystals with
such closely resembling elastic anisotropies? Why does water form so many different kinds of ice? All of these follow from the feasible directions
of an individual atoms’ bonding to other atoms. However, it is the character of a potential higher scale which determines whether the constraints

inherent in an available ‘collection’ of lower level entities is sufficient for its emergence. For example, freezing to a spatial solid depends on the
feasibility of spatially constraining the molecules of a liquid; assembly of two-dimensional shapes to create a continuous surface depends on the
geometry of the shapes – a continuous surface cannot be constructed using pentagons!
There has to be some kind of commonality between members of a collection before a next higher scale can form, but also the development of a next
scale will engender commonality in the individual members, in the same way that our inclusion as humans in human society coerces us to act in
‘acceptable’ ways.

Scalar Slaving
What makes a flock of birds in the air change direction as one? They appear to operate as a single directed entity, although exhibiting some degree of
temporary individual misdirection. At one end of their scale of awareness the individual birds must be able to recognize environmental characteristics
which act as amplifiers of individual deviations, as the flock itself has no capacity for awareness. At the other end of the scale the individual birds
must care whether they are part of the flock or not. Individual movement is directed by coupling between these two extremes of external global
constraint and internal individual constrainability. Although it is not very clear why birds fly as flocks, the similar phenomenon of fishes’
congregation in schools appears to be a survival mechanism, as an individual is less exposed to predators if it is part of a large grouping of similar
fishes.
The relation between scales from group to constituent individuals is one of slaving to similarity. A collection of loosely related individuals who
congregate into a higher-scalar level, or flock, or school both become and begin to act in conformity, and an orthodoxy of cooperative coexistence
evolves. An important facet of scalar genesis is that it is only possible to generate a new, higher scalar level if slaving of the constituent elements is
possible (for example, liquid helium cannot be solidified by simply reducing the temperature, as the small mass and extremely weak forces between
the helium atoms prevent the atoms being ‘slaved’ into regular array as a crystal. Scalar genesis and scalar slaving make up a birational
complementary pair of processes.
It is notable that, in common with traditional conception, we have described slaving only with respect to living entities. But should we so
categorically segregate our ‘environmental cousins’ so simplistically into the alive and the inanimate?

Anthropomorphism
The traditional Homo-sapient view of Nature maintains that objects and organisms are essentially different. The history of this viewpoint’s
development is very complex, and given this historical complexity it is often easier to accept that ‘things are as they are usually described’ rather
than to poke around in descriptions which are part of the understanding of our own nature. This ‘acceptant option’, however, is inadmissible in our
current exercise! The ancient Greek philosophers bore witness to attempts to de-mystify our surroundings, most obviously in Aristotle’s
replacement of Plato’s deistic explanations by human experience and definition. By the nineteenth century, man - as a generic term including, of
course, woman - had come to see himself as God’s equal, in his newly found engineering capabilities and unfettered horizons, but he was not yet
sufficiently self-confident to dethrone his deistic sibling and fully embrace atheism. Not so in the twentieth century, most particularly as a result of
the abrupt rise in technology engendered by the global conflict between 1930 and 1945: science now began to take its ‘rightful place’ in the scheme
of things, thus demonstrating that man was self-sufficient, no longer needing to rely on divine influence to control his fate.
One important aspect of man’s rise to dominance - at least, as seen by himself - was the historical establishment of a view of Nature which
presupposed a preliminary separation of ‘distinguishable entities’ into ‘the living and the inanimate’ (not forgetting the ‘inplantate’), followed by the
interesting (!) construction of a hierarchy of ‘the living’ which included an abrupt differentiation between man at the summit (created, of course, in
God’s image) and ‘the rest’ (where man did not always include ‘animals resembling the auto-referential man, but being of different colors’ or
even woman - explicitly included above). A natural consequence was the wholesale adoption of anthropomorphic descriptions of natural
phenomena. Reasonably, human nature could take no other course: if man’s sibling God had created man in his own image, then it behoved
upon man to explain Nature in his own image!
The progressive demise of belief in God during the twentieth century created instability in the transfer of man’s quasi-deistic character to his
descriptions of Nature, and resulted in a radical rethinking of his place in the scheme of things.

... or Anti-Anthropomorphism?
Given the apparently general applicability of system theory, and the universal dependence for unification on QMe which we noted above, is man’s
reliance on an overarching anthropomorphic position sustainable? Clearly not. The end of the twentieth century witnessed its violent rejection, and
any connection between human and Nature’s characteristics was expunged. The result of this anti-anthropomorphism, however, was arguably even
worse, as it completely decoupled man from his environment! One consequence was the associated automatic acceptance that evolution was
uniquely ‘directed’ by random processes: that is to say, it was not directed at all!

Dethroning Anthropomorphism
The common aspect of anthropomorphism and anti-anthropomorphism which concerns us here is the categorical separation of ‘distinguishable
entities’ into ‘the living and the inanimate’. We see no reason why this categorical separation should be maintained. Our own view is that ‘life’ is a
label which we stick onto some entities and not on others without looking any further into whether it is a defining characteristic or not. We have
published elsewhere (Cottam et al, 2005) arguments in favor of non-self-referential ‘definitions’ of life (for example, in terms of joint digital-analog
coding as proposed by Hoffmeyer and Emmeche, 1991), but the central issue here is whether we can understand the ‘whys and wherefores’ of life,
and not whether we can say "this entity is alive, and that one is not". Ego is a powerful mover: we will have to dethrone ourselves from the
wrongly-presumed pinnacle of evolution to address these questions. Over the past 50 years, evidence from anthropological studies has been
growing that the ‘exclusively human’ characteristics which we hold most dear can be found in other species. The long-held supposition that ‘lower
animals feel no pain’ is now ‘on its last legs’. Thompson and Ogden (1998) have impressively demonstrated that while macaque monkeys and
pigeons cannot use analogy as a tool, chimpanzees can and do on a regular basis (Ogden et al, 1998). The internet-published video of Betty the crow
manufacturing a hook from a piece of wire to get hold of food (Weir et al, 2002) was a shattering revelation!
The dethronement of both anthropomorphism and anti-anthropomorphism leaves us with a descriptive vacuum to fill. Fortunately, within the same
time period that anti-anthropomorphism took centre stage, the environmental movement and ‘the ecosystem’ were ‘born’, arguably dating from the
publication in 1962 of Rachel Carson’s (2002) book ‘Silent Spring’, and the stage was set for a yet another revolution related to anthropomorphism
– that of man as a part of Nature!

Ecosystemic Birationality
If a pendulum is held to one side and then released, it will first swing to the other extreme, before damped oscillation leaves it finally in a position of
stable equilibrium. So it is with points of view which are artificially held to an extreme position – and so it has been with man’s relationship with
Nature. Release of the deistic constraint to anthropomorphism resulted in a radical switch to anti-anthropomorphism, before the ecosystemics of the
environmental movement penetrated into anthropology. Our propositions continue this progression away from attributing special status to Homo
sapiens, and support the view that although evolution acts as a scavenger, adopting previously developed characteristics for new purposes, it is in
general possible to trace back from current attributes to their historical, if very different, precursors. As plants and animals are simply (!) a part of
Nature, so is Homo sapiens, and so are apparently ‘inanimate’ materials and objects.
True natural hierarchy possesses the ecosystemic characteristics of the environmental movement, but it goes much further in its self-consistent
birationality and the hyperscalar unification it exhibits, and in its universal applicability to both ‘abstract’ and ‘real’ structures. The relationship
between entity and ecosystem is a complementary one. It should be noted that simplification of a binary complement can lead to binary
orthogonality, or by more extreme reduction leads to a pair of opposites. Entity and ecosystem are complementary in neither of these simplified
senses, but in the complex manner indicated by Niels Bohr: “The opposite of a correct statement is a false statement… but the opposite of a
profound truth may well be another profound truth.” Consequently, even formal rationality itself is subject to the complexity of ecosystemics, as can
be anticipated from Gödel’s Incompleteness Theorem. An important aspect which is far less obvious, however, is that the rationality operating
within an ecosystemic domain with respect to its associated entity is the complement of that through which the entity addresses the ecosystem. This
is the central characteristic of ecosystemic birationality, and it is the reason that both the Newtonian wells of a natural hierarchy and the inter-level
complex regions comprise natural hierarchies.
Extensive detail of the properties of coupled entity-ecosystem birational hierarchies can be found in Cottam et al (2004a, 2003). The only remaining
characteristic we point to here is that because of its universal applicability to both ‘abstract’ and ‘real’ structures, birational ecosystemics can equally
well describe both the evolution of physical forms, of animals, of plants, and that of ideas, of logical arguments, and of the human mind.
Given that with the universal adoption of birational ecosystemics we subsume inanimate physics into a new common architecture, we must now
address the nature of awareness, whose applicable domain will also be subject to modification.

A Commonality of Awareness
The last major bastion of ‘man’s supremacy over Nature’ lies in the areas of awareness, consciousness, and most particularly self-consciousness.
Interviewed by Weber (1987), David Bohm stated “I would say that the degree of consciousness of the atomic world is very low, at least of selfconsciousness.” (Weber) “But it’s not dead or inert. That is what you are saying.” (Bohm) “ It has some degree of consciousness in that it
responds in some way, but it has almost no self-consciousness.” … (Weber) “… you are saying: ‘This is a universe that is alive (in its appropriate
way) and somehow conscious at all the levels.’ (Bohm) “ Yes, in a way.”. These comments are precursors of the hypothesis we wish to support: that
awareness, consciousness and self-consciousness are not the sole property of humans, or of mammals, or of animals, or of ‘living entities’ alone,
but that to a degree all recognizable differentiated entities are aware of their surroundings, and that higher levels of awareness, consciousness and
self-consciousness result from the properties of networked information-processing.
Newton based his mechanics on the ‘intangible’ grounding of energy, from which in a more modern physics all of Nature is supposedly condensed.
Newtonian mechanics, however, is only an approximate model, which is reasonably accurate and useful for near-equilibrium systems which
exclude the very big, the very small and the very fast. Quantum mechanics, on the other hand – similarly energy-grounded but non-local in character

– is considered to be a true and accurate representation of reality, but this entirely misses the central issue. Newtonian and quantum physics are both
mono-rational systems. Whereas Newtonian physics is reductive towards localization, quantum physics is reductive towards delocalization: between
them they provide a complementary birational ecosystemic description of Nature. Newtonian and quantum physics are orthogonal simplifications of
a binary complement. Although conserved energy appears to suitably ground each of the two polar simplifications, is this still the case within their
complementarity, or is awareness a more suitable candidate?

Energy or Awareness?
Following on from Einstein’s (1905) now well-demonstrated proposition that energy and matter are different facets of a single property (i.e. E =
mc2), science hypothesizes that the various observable scales of the universe are all material formulations of one constituent - energy. Strangely, in
its insistence that both inanimate and living entities are grounded in a single ‘intangible material’, science itself provokes the idea that living
organisms reveal some ‘other-worldly’ characteristic, and implicitly sets up the ‘hard problem’ of understanding consciousness. David Bohm’s
position (Weber, 1987) is clearly opposed to this fragmentation, but also, in common with his more general concept of Nature as the explicate
facade of an implicate order, his comments about ‘the atomic world’ suggest an acceptance that science’s categorical distinction between the
inanimate and the living may be in error.
We wish to present a view of Nature which corresponds to Bohm’s comments to Weber (1987), but one which goes much further, in its
formalization of degrees of awareness and consciousness by association with degrees of an entity’s subsumed complexity. We suggest that the
‘energy’ which science uses in its models is a truncated description of ‘awareness’, where the difference for atomic or sub-atomic ‘particles’ is
negligible, and that both react to constraints in a quantized manner. Although the difference between ‘awareness’ and ‘energy’ may be negligible for
singular entities or ‘particles’, we believe that it is amplified in information-processing networks, so that the two may be radically different for
complex neural networks.
The scalar levels of a hierarchy are generated through perception. Perception is entirely dependent on the sensorial transduction of incoming signals,
lending credence to an argument that signal grounding is the nature of a perceived environment. If in a birational ecosystemic universe it is realistic
to replace energy by awareness as the grounding medium, then awareness is everything.

Nothing But Awareness
It is impossible to categorically separate the static (structural) and active (process) complementary components of system dynamics, most especially
when talking about events in the distant past of the ‘big bang’. We believe that the primal nature of our universe is precisely this kind of static/
dynamic complement, corresponding to a primitive awareness. We therefore assume that awareness is the basic constituent from which our
surroundings have condensed. At first sight this appears a little contradictory, as it is difficult to imagine ‘awareness’ in the absence of ‘something
to be aware of’, but we would remind the reader as we stated earlier that our considerations are relative to the human condition, and from our own
time: it is linguistically only possible to refer to the ‘original’ character of a complementary system as if its components were separate!
The universe we are describing, therefore, is one where all interactions are moderated by some kind of awareness or consciousness. Far from being
‘inertly reactive’, we believe that Newtonian ‘billiard-ball’ mechanics depends on a local awareness of context, and that ‘higher-level’ entities (which
implies that they constitute larger coherently ‘unified’ information-processing networks) display greater awareness – most specifically greater selfawareness in the guise of Metzinger’s (2004) ‘transparent self-modeling’.
We are now apparently left with a massive contradiction. Metzinger is describing events and phenomena of the mind , supported by the brain as a
physical substrate. But where is the mind-body differentiation in a universe consisting entirely of awareness?

Mind-Body Duality
It is all very well suggesting that all entities exhibit a degree of awareness, but the traditional view of living systems, at least for our human selves, is
that we exhibit two radically different systemic characters, corresponding to the mind-body duality of Descartes (2002). If we are correct in
suggesting that everything in our surroundings is in some way aware, should we not, therefore, observe a similar characteristic duality for
everything? The only difference we are presupposing between apparently ‘inanimate’ and apparently ‘living’ systems is the extent of their
information-processing networks. What happens to a system’s character as its information-processing network expands?
Looking into a system, we often describe its pathways and their meeting points by the simple picture of a network of interlinked lines and nodes. An
example is the ball-and-stick models used to describe molecules in chemistry. The balls represent not only entities, but also communicational nodes;
the sticks represent communicational pathways. If all these pathways are similarly specified, whether as globally existing or globally absent, then the
system is relatively easy to describe, and it can be described as being minimally complex. If, however, all of the pathways are individually specified,
then the description is of necessity far more complex. We must decide very clearly where we are looking things from, as we only have one point of
view at one point in time.

A system can be described from an external platform as a set of order parameters. It can also be described from a quasi-external platform as a set of
internal relations. This latter corresponds to just about every system analysis which we carry out, but unfortunately in a system which exhibits scale
effects internal detail is inaccessible by application of formal rationality! (although conventional science commonly presupposes this not to be the
case - and no, we have not forgotten quantum mechanics here). Unfortunately, we cannot equate all the node-linkages, as there are two major types those where there is a direct link between nodes (i.e. they are ‘adjacent’), and those where the linkage is indirect, through one or more other nodes.
Starting from the simplest network, we can extend this distinction of direct and indirect linkages to larger node-and-pathway system models. Given 2
elements, we will have 1 direct link and no indirect ones; with 3 elements there will be 2 direct links and 1 indirect; with 4 elements, 3 direct, 3
indirect; with 5 elements, 4 direct, 6 indirect, and so on. As we move to larger systems the relationship between direct and indirect links takes on a
clear form: the number of direct links goes up as the number of elements N, the number of indirect links goes up as the square of the number of
elements N2/2. The populations of direct and indirect character in this simple network representation co-evolve at very different rates. For a system
with one million direct links, there are a possible million-million indirect ones: for large systems indirect links are likely to dominate massively,
depending on the complexity of the relationship between local and global structures.
Even though network topologies do not necessarily conform to this simple model, the character we can attribute to a complete system is ultimately
controlled by this direct/indirect balance. So, even in a universe consisting entirely of awareness, there will still be a perception of mind-body
differentiation in complex networks – if the information-processing capacity of the perceiving entity is limited!
Awareness is coupled to perception – specifically perception of something. How can we explain on this basis generation of the higher level, more
abstract ‘awareness’ we refer to as consciousness?

From Awareness to Consciousness
A hierarchy consists of a number of different scalar levels, each one constituting a meta-description of at least its immediate precursor. As we
pointed out above, it is not at all obvious how the generation of a new hierarchical level takes place from a collection of entities at a previous one. We
have proposed as a paradigm (Cottam et al, 1998) that the emergence of metastatic localizations from the nonlocal universal background is nothing
other than "the second half" of the quantum-jump which is invoked in transitions between the permitted states of a quantum system.
A metastate depends for its continuance not only on control of its surroundings or context, but also on self-referencing as a means of stabilization: it
must exhibit not only external consciousness but also a degree of self-consciousness. Uniquely external consciousness can engender self-destructive
development; self-consciousness on its own will leave the entity wide open to attack by external agents. The cooperative duel between these two
facets constitutes the process we refer to as life.
We can identify in this manner the entire field of near-equilibrium physics as the minimal description of the universe when it is considered as an
‘inanimate’ system, or as its ground state when describing it as a single entity or quantum. This then recognizes the ground state of any quantized
entity as being equivalent to its description as an ‘inanimate’ object, higher unoccupied states as higher degrees of a latent or implicate capability for
coherent consciousness, and higher occupied states as higher degrees of explicate consciousness itself.
The more effectively a system can compute responses to external threats, the better will be its chances of survival. In order to respond to threats
within a limiting permitted time-scale, it is necessary to be able to process sufficient information to evaluate suitable responses, but it is also
important for all of that information to be able to auto-correlate. And this has to take place in a causal domain which is characterized by its limited
communicative capacity! It is the spatial information-processing density which must be maximized (Cottam et al, 1998), and not simply the quantity
of processing. Access to causal chaos through complexity provides the means of generating sufficient information density to achieve higher
consciousness states, in a manner generic to that of the ‘objective reduction’ quantum superposition state collapse proposed (Hameroff and Penrose,
1996) for microtubular computation.
In this argument we appear to be equating the characteristics of all localized entities: everything senses, is aware, reacts, creates internal models,
seeks survival. And yes, that is indeed our intention. But that does not mean all relationships will be linear, or that every property will appear to
belong to all entities. Things would be seriously amiss, however, if we could not reproduce in our description the apparently categorical distinction
we habitually observe between the living and the inanimate, or the apparent neural superiority of the primates when compared to insects and small
animals.

A Categorical Split, ot a Continuous Progression?
The co-evolution of direct and indirect relations in large systems leads ultimately to two different independent systemic characters. One corresponds
to the ‘normally scientific’ view, which depends on formally-rational cross-scale information transport, the other to parts of the holistic system
which are inaccessible to a ‘normally scientific’ viewpoint, and associated with the distributed nature of indirect relations. Complete representation of
systemic interactions with an environment requires evaluation of both of these characters. If we simply describe a quasi-externally viewed system in

terms of the reductively specified interactions we miss out the majority of the systemic character, except if we are dealing with time-independent
artificial formal ‘machines’, such as idealized digital computer systems. Even for digital systems, however, the localized/holistic character
differentiation remains. A single hardware computer gate or switch has an entirely locally-defined character: it may perform a predetermined AND,
OR, NOT... function on its inputs and transfer the result to its outputs, but that is its entire ‘meaning’ to the computer it serves and of which it is a
part. A line of software, however, only has ‘meaning’ in the context of the entire job the computer is performing: it is effectively part of a more
holistic character.
We believe that this bifurcation of systemic character into dual reductive and holistic parts, and difference in rational accessibility between the two
systemic characters, has led to the conventional split between body and mind, where the body is naturally associated with direct ‘scientific’ biosystemic relations and the ‘mind’ is naturally ‘difficult’ to understand in the context of a ‘normally scientific’ viewpoint which presupposes that all
essential systemic aspects can be related to a single localized platform.
But where, in all this, is the distinction between living and inanimate entities? Well, there doesn’t appear to be one! The degree of system-character
bifurcation does indeed depend on the network size, but in an exponential manner (N2/2). Consequently, we would not expect to observe a linear
change in character between ‘the inanimate’ and ‘the living’, but approximately separate representative regions with a vague boundary between
them. And within the ‘living’ region we would most probably only notice substantial differences between the two system characterizations at the
high end of network size: our human ‘superiority’ is still safe!

An Extra Mile...
The core of a major question from the introduction to this paper remains. If the value of awareness lies primarily in the support it lends to
survival, why bother? What, if anything, is the point in survival? And if continued expansion of an information-processing network ultimately leads
to the almost-complete internalization of Metzinger’s (2004) transparent modeling and self-modeling imbalance, why have survivalist pressures not
curtailed the process of internalization long ago?

Organic Desire, and Inorganic Longing
Throughout this paper, and most specifically in this coda to the argumentation, it is evident that the suitable choice of words is problematic. A large
part of our linguistic heritage is controlled by its concurrent cultural perspective. May we beg the reader’s lenience if our choice of words and
expressions appears to be disappointingly anthropomorphic, and therefore in contradiction to our stated aims: this is often so because it would be
difficult to phrase things otherwise.
We now have all the elements in place to address our central thesis. We view our universe’s evolution, and its entire post-‘big bang’ history, as an
assembly of interacting individual attempts to ‘turn back the clock’ to the intimate unification of a pre-‘big bang’ state. Relativity – the cause of
localization and differentiation, and the inevitability of inter-locational delay and informational incompleteness – precludes any ‘factual’ achievement
of this aim, leaving only the surrogate possibility of virtual reunification through environmental internalization.
In the acceptance of a commonality between objects and organisms, and in consideration of David Bohm’s position (Weber, 1987), it is implicit that
‘everything can want’. In common with all awareness-related properties, the character of ‘wanting’ will depend on information-processing network
complexity. Homo sapiens expresses extreme degrees of ‘wanting’ as desire: the less defined character of longing would appear more apposite for
low-level entities. In an evolved state of segregation, an entity will possess at least some awareness of its origins, and can put into practice an
aspiration to re-establish global unity. We suggest, however, that evolution is the result of a misdirected search for re-unification by a historical
multitude of individuals, which has fed the progressive development of Nature’s hierarchy. Relativity permits segregation and differentiation, but
also imposes partial isolation and limits an entity’s knowledge of its evolutionary history. Informational loss inherent in the emergence of new
higher scalar levels misguides the search for reunification towards yet higher, more energetically-dependent digital communicational states, rather
than the nonlocally-analog unification of its low-level precursors.
As Metzinger (2004) suggests, entities at the ‘highest level’ come within reach of the transparent self-delusion of purely internal awareness: they
construct integrated hyperscalar models of both environment and self, such that they can no longer clearly distinguish between ‘what is inside’ and
‘what is outside’.
Let us follow through the process of internalization. An entity receives continual stimuli from its environment, which effectively describe the
environment. In search of survival, the it will be forced to react to these stimuli, and in doing so create internal models of those features of the
environment the stimuli reveal. Early in the process of internalization these models will remain just that: recognizable discrete models of external
features embedded in the entity's internal modeling of itself. As the process of stimulus-and-response continues, more and more of the internal
information will relate to external features, and the entity progressively builds up a more complete and self-consistent network of internal models.
Finally it is virtually impossible to distinguish between stimuli originating outside the entity and stimuli generated from internal predictions of
external events. The entity can now not tell the difference between itself and its environment, and to all its internal intents and purposes, the
entity becomes everything!

This seems reasonably to model the emergence of the ego, but now unexpected events can provoke internal conflict, and the entity can be
simultaneously aware that it is everything and is not everything. Conflicting viewpoints cannot stably coexist in a mono-rational structure, but in a
birational hierarchy they can be assimilated into the systemic complementarity; differentiated entities always relate to their ecosystemic surroundings
in a birational manner (Cottam et al , 2004b). ‘Awareness’ and ‘intelligence’ are both associated with the assimilation of multiply-scalar
representations into a hyperscalar ‘reality’, but as the entity-ecosystemic relationship is birational the result is a complementary pair of awarenesses,
of self and surroundings, and it is only at the highest level of entity-ecosystemic correlation that the singular systemic property of wisdom emerges
as an ‘awareness sum’. Below this singular level the two hyperscalar 'summations' will naturally hold different viewpoints: one of these is more
closely related to logic, the other more closely to emotion (Cottam et al , 2004a), and the two operate together in adapting to new situations. For a
low scalar level entity the vast majority of its ‘awareness sum’ will be external: witness the survival of Newtonian particles through rule-based
interaction. Higher level entities exhibit a greater ‘awareness sum’, and its internalized component dominates.

Conclusion
We conclude that natural evolution is the search to internalize everything as a self-delusional ‘transparent self-model’ of unification? Hyperscale is
both the reality of a true natural hierarchy and a globally mistaken but locally seemingly-successful conclusion to the quest for unification. Which
leaves us with a difficult question: if our central thesis is correct, how does an evolutionary search for unity relate to gravity?
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Abstract
Health is an important element that should be taken care in consideration when planning the tourist
activities, because it involves the resident population in the hosting destinies, as well as the visitors. The
infrastructure and the health care services are a constant that should be integrated to the attention offered to
travelers.
From the perspective of the social well-being, during the high tourist incidence season, the lifestyle in the
cities that constitute important destinations is altered by a great amount of visitors, by a nurtured vehicular
traffic and by the multiple social activities that are superimposed to the residents. This urban and sometimes
rural metabolism alteration is determined by the characteristic lifestyles of the visitors.
The deterioration in the visitor’s health, studied by the medicine branch known as constitutes a risk for the
whole tourist industry. Somebody that gets sick in a certain place might not return. This fact, when known
in his/her hometown, could keep other potential tourists from traveling to that place.
This paper, as a part of an research work in process, exposes the importance of developing of a systemic
analysis that allows to know the subsystems involved in the health-tourism binomial, since it reflects the
narrow link that exists between social well-being and economic development.
Keywords: Paradigm of systems, tourism, health, emporiatry.

Introduction

Every year millions of people travel for diverse reasons and according to the Tropical and Geographic
Medicine Center, of the Massachusetts General Hospital and Harvard University, Boston, approximately
from 20% to 70% of the travelers get sick, and 1% to 5% require medical attention. The death for infectious
illnesses in travelers is very strange (1 to 4%), most die for traumatisms or cardiovascular alterations.
However, in 50% of the travelers, these illnesses cause certain type of inability of 3 for every 14 days of
stay, in average.
In the tourist centers, the geographical location, the environment, the human establishments characteristics
and the social dynamics, at the same time that the local volumes and flows, constitute the decisive factors as
for health problems refer. This way, the analysis of the relationship between health and tourism, in the

national or international field, is carried out according to the four subsystems: tourism and local health;
environmental health and risks of the environment; the tourist's health; and tourism for health reasons.
In relation to international sanity, the traffic of travelers trough different countries, can promote an infectious
agent establishment, specially if the health care services lack of quality and the surveillance activities fail,
producing national and international level consequences. Therefore, the observance of international sanitary
regulation specially in entrance and exit ports for tourist and perishable products is decisive.
The world tendencies in the context integrated by all these factors and the actions concerning the healthtourism system are carried out scatteredly and vary according to each country. Nevertheless, it is necessary
to highlight that some nations of advanced development have included, as a branch of the public health for
the study of the relationship between health and tourism, the denominated " emporiatry ". This branch
treats the concerning to the protection and the care of the tourist's health, inside the traditional role that
medicine has performed, always, like one of the most important human activities.

Tourism
The tourism is the group of human integrations as: transport, lodging, amusement and others derived from
the transitory human displacements, temporaries or of strong population nuclei pedestrians, with purposes
so diverse as multiple the human desires are and that embrace varied ranges of motivations. It is the activity
that is carried out, according to the motivations that the individual experiences to satisfy his/her necessities
and in search of his/hers desires consummation. This concept allows us a complete approach of the activity
that can be performed at the same time of relaxing or enjoying in a given moment, either with a
displacement or not. (Jolin,2004) .
The HWO formalizes all the aspects of the tourist activity as the introduction of the possible motivational
elements of the trip, leisure and business, the delimitation of the activity developed before and during the
period of the stay, as well as the localization of the tourist activity that is carried out outside of the habitual
environment of a person, which consists on a certain area around its residence place plus all those places
that he/she frequently visits.
There are several definitions that delimit the tourist activity and that distinguish it from other sectors. In this
sense there have been many discussions on what the definition of Tourism should include because there are
plenty of these, it is necessary to affirm that a correct or incorrect definition doesn't exist, since all of them
are complementary and somehow contribute to the understanding of tourism.
In synthesis, we can say that tourism is the sum of the relationships and benefits of services that are derived
from the voluntary and unwittingly made, human displacements, in a temporary way and for varied
reasons.

Health
The classics didn't have special difficulties in reaching a clear idea of what health is. They spoke Latin, and
the single word salus already gave them idea of its meaning. We should go back to the etymology in order
to reach what was evident for them. Salus and salvatio, very likely in Latin (consider that the U and the V,
whose sounds and graph we now distinguish, were a single letter for the classics), they mean "to be in
conditions of being able to overcome an obstacle". From these Latin words, their Castilian equivalents:
health and salvation, are derived (Alarcón,1988).
If been recovered of the term coming from Latin " salus" the meaning would be "to overcome a difficulty",
with which a definition can be obtained, in every rule: health is the habit or corporal state that allows us to
continue living (Tomás de Aquino) that is to say, that allows to overcome the obstacles that living finds in
its way. Because, indeed, to live is not simply "to be", like a stone is. To live implies an internal activity of
the living being that manages to maintain a certain independence and differentiation from its external

environment: the homeostasis maintenance, characteristic of the living beings, is an active process that is
carried out against difficulties that the mean opposes. Only a healthy organism is in conditions of
overcoming this difficulties; the sick organism finds problems difficult to overcome in the atmosphere, that
can lead it to failure in the maintenance of the own individuality, in other words to death, after which, the
organism progressively gets lost within the atmosphere: its temperatures are equaled, its proteins
decompose, its diverse organic compartments and the content of these dissolve and homogenize with the
external mean, etc.
But maintaining the individual identity is not the only objective of living: somehow, the identity is also kept
when the organism reproduces. When reproducing, it is able to remain alive, in another individual of the
same species, which won't get in itself, to always live with its very own species life. For this reason, in the
"continuing living" of the definition it should be considered already included the possibility of the
reproduction. An organism that can live but cannot reproduce is not healthy.
Lastly, it is necessary to consider that there are alterations of the organism's normal operation, that, without
completely impeding its life or reproduction, they suppose nuisances or difficulties for the normal
development of its activity. Illnesses or light lesions that don't endanger life, can be considered illness,
because the discomfort they produce, turn difficult the normal activity of the animal life. In other words,
health includes a certain degree of physical well-being, and of pleasure in the necessary activity to live
(psychological well-being); however, health is not well-being. Rather, twell-being is, in certain measure, a
part of health, that is to say, is one of the necessary means to be able to continue living.
With the above-mentioned, we can say that health represents or summarizes the man's integral condition in
its atmosphere, this is under biological, physical, psycho-social, cultural and economic conditions.
Health appears as a satisfier, because it is located in the necessity of subsistence area. And it is of synergy
effect or multiple kind because its advance positively impacts the subsistence, but it also has positive effect
in the satisfaction of affection, creation, participation and understanding necessities, among others. Health
as a satisfier implies the development of actions that lead to work worthily, to feed, to rest, to be sheltered,
and to live in a healthy social environment.
Health is, from this perspective, a social fact that is characterized then as a dynamic social process and
variable of physical, psychic and social well-being, as well as relative and multi-cause. From this point of
view and at international level, The United Nations have been to the vanguard in the fight against the
illnesses by means of the elaboration of politics and systems that approach the social dimensions of health
problems. Several of their specialized organisms are centered in this fight (Ruíz,1994).
The specialized organism that coordinates the world action against the illnesses is the Health World
Organization (HWO). The HWO has marked ambitious goals in order to achieve health for everyone,
fomenting the collaboration and promoting lifestyles and healthy environments.
The enjoyment of good health is an indispensable component in the life quality. And is associated to
longevity, what supposes feeding, immunizations, healthy atmosphere, opportune medical attention, etc .
Development

Evolution of Tourism:
The first manifestations of Tourism are found in the facts that refer trips as and old form of tourism. In
literature we can clearly observe those trips: The Eneida, The Odyssey and The Ilíada. Also the Greek
Olympics caused many displacements with characteristic motivations of tourism and recreation.
In the middle age the conquest desire motivated human displacements with the objective of conquering
regions, for instance: The " Crusades" war, pilgrimages to Santiago of Compostela originated existence of
inns in the roads, expansion and search of new commercial routes.

In Italy by the middle of the XVI century the use of cars and carriages appears in Italy; in Germany, the use
of a light car denominated Berlina arises. The XVII century is characterized by the Gentleman's trip and the
Diligence.
In the XIX century the rail lines are developed especially in Europe and United States. By the middle of this
century the Museums and Monuments are considered as places of tourist interest and regulations of
schedules and prices are established. The first Travel Agency by Mr. Thomas Cook arises in 1841, who
offered mediator services between the client's demand and an offer of transport, lodgings and tourist
attractiveness.
Among other manifestations we have the emergence of international promoters and the development of
large railroad companies . The tendency to sport events, Alpine Clubs and a primitive propagandistic
work is developed as well as the creation of information offices.
In the XX century a shy growth is experienced, abruptly cut for the First World War (1914 - 1918).
Tourism recovers in the post war, until year 1929 when once again decays because of negative effects of
the United States great depression.
The Marine Transport is established as the only transcontinental transport mean, among the ships we can
mention: The Lucitania, Mauritania of the Cunard Line; Titanic of the White Star Line.
The routes begin in the Mediterranean and with the initiation of the tourist routes the Cruises appear. The
old vapor vehicles are substituted by those of internal combustion (Henry Ford).
The events that mark the initiation of air transportation are: 1919 a NC4 of United States crossed the
Atlantic in a flight from New York to Plymouth; and a British airplane travels from Terranova to Ireland
without scale (Mcintosh, et al, 2002).
From the end of the II world war and on, the European continent enters in a reconstruction stage and
economic as well as social recovery, the improvement of life levels increases tourism and a stage of
advances inside marine and transportation begins.
Tourism has gone through a series of historical stages that has marked its evolution. The following can be
mentioned as a synthesis:
a) Elitist stage: is given by the middle of the XIX century, it was practiced by the minorities that had the
economic power, among them the nobility (mainly in Europe).
b) Transition stage: is presented with the beginning of the tourist activity in a more popular way and
embraces up to the first half of the XX century (mainly in Europe and America).
c) Tourism in development or automated: in this stage, tourism is already a reality for most of people, is
developed in the second half of the XX century until our days (practically in the entire world).
The evolution of the tourism has increased the space and characteristics diversity among the destinations
and it has become so large that it turns out important to classify the destinations so that a systemic analysis
of tourism psychology and motivation can be undertaken. A way of doing it, is based on the Valene L.
Smith identification of several kinds of tourism. In other words, a classification of the destinations can be
established and at the same time to determine the most characteristic types of tourism at the present time
(Mcintosh,et,al, 2002).
1. - Ethnic tourism: It is to travel with the purpose of observing the cultural expressions and the lifestyle of
the truly exotic towns. The typical activities of destination will include visits to native homes, to attend
dances, ceremonies and possibly to participate in religious rituals.

2. - Cultural tourism: It is to travel with the objective of experience and, in some cases, to participate in an
almost extinct lifestyle that is in the human memory. The activities in the destination commonly include
having meals at rustic inns, festivals of typical suits, folk dances, old style arts and crafts demonstrations.
3. - Environmental tourism: Is similar to the ethnic tourism, since it attracts tourists to remote areas. But the
emphasis here lies in natural and environmental attractions, more than in ethnic. The trips with the purposes
of returning to nature and appreciating (or to be sensitized to) relationships between people and earth belong
to this category.
4. - Historical tourism: Are the trips to museums and cathedrals that highlight the glories of the past. This
tourism is facilitated because the attractions are in the big cities or its accessibility is immediate. As a rule,
such attractions seem specially adaptive to the organized massive tourism.
The four previous denominations can be included in what is now known as alternative tourism
(ecotourism, adventure tourism and rural tourism), since this it is based in the opportunity to participate and
to foment in the travelers, the necessity to safeguard the natural and cultural resources with a global
approach of sustainable development that is defined as that "Development that satisfies the current
population's necessities without committing the capacity of the coming generations to satisfy their own
necessities",(Jolin 2004).
5. - Recreational tourism: Is centered in the sports participation, healing spas, sun baths and social contact
in a relaxed atmosphere, centers and recreational parks, shows, events, etc., They are the best example of
this category.
6. - Tourism of Business: Congresses, assemblies and seminars, characterize this type of tourism and it is
another important form of trips. (The United Nations include the business traveler in their tourist definition).
The business trips are frequently combined with one or more kinds of tourism already identified.
(Mcintosh,et,al, 2002)
It should be clarified that the previous classification of tourism's types is neither definitive nor unalterable in
any way, it shows that tourism is a phenomenon that is in constant evolution and for such a reason,
definitions or totalitarian classifications cannot be given, because there is a lack of theory that contributes
definitive elements under a scientific and universal conceptualization characteristic of the tourism.

Emporiatry
Emporiatry is the medicine of the trips, a part of the medical science that studies the illnesses that can
happen to the travelers, the specialty arises due to the scandalous of the numbers given in some countries
like The United States, where every year, 25 thousand lesions and 750 deaths are reported for that concept
in travelers, besides the countless transferable illnesses to those that they are exposed as a consequence of
traveling to endemically dangerous places where there are illnesses that can be easily detected in those
recently arrived and that they can even diffuse to their origin places. In the XIV century the merchants of
the Mediterranean and Dead Sea ports arrived to China, the objective was to trade silk cloths of great
value.
In 1343, silk genovese merchants dealing were chased by the tartars, to survived they refuge in Caffa,
Crimea, their chasers sieged the city for three years, constantly attacking it with catapults, so it was
maintained on warrior balance, a tie, until the besiegers stopped throwing rocks in the catapults, they began
throwing cadavers of the besiegers that died when having been attacked in turn by a bubonic pest epidemic,
that was possibly the first bacteriological battle, the inhabitants of the besieged city got sick of cholera, with
such a serious epidemic that the geneveses, who wee the reason of the war in the first place, went up to
their ships escaping to move to their origin places, every day some died, but they also went disembarking in
different ports: Constantinople, Genova, Venice and many more, their dissemination began and diffused
the most horrible pandemic pest in the history of infections in the world.

From Asia where it began, it passed to Crimea, from there to the Mediterranean ports and then to all Europe
, without leaving intact a single village, until 1348 when two third parts of the Europeans had got sick and
most of them died. the way this story is example of a pandemic, it indicates at the same time how the
infections have always threatened the health of those who travel and it also indicates what we all should do,
to be informed, to be able to consider the necessary preventive measures to each case, such it is the
responsibility of Emporiatry that considers a large list of illnesses: diarrhea, cholera, strong respiratory
illness as influenza, hepatitis in its five varieties, diverse encephalitis transmitted by mosquito’s sting and
ticks, measles, different streptococcus, poliomyelitis, rages, tetanus, diphtheria, histoplasmosis, yellow fever,
typhoid fever, malaria. Those better known, when being diffused, make us obey elementary measures so
that those who travel, avoid not only getting sick, but also the diffusion of such illnesses (Cruz, 2005).

Systemic Analysis of the Tourism and Health Relationship

From a social well-being perspective, during the high tourist incidence seasons the life in the cities that
constitute important destinations, is altered by the great amount of visitors, by a nurtured vehicular traffic
and by the multiple social activities that are superimposed to the local ones. This urban and sometimes rural
metabolism alteration, is marked by the characteristic lifestyles of the visitors.
For the sanitary authorities, the beginning of a tourist season implies the local population's growth, with the
consequent increase in the demand of health services, to assist a mass with generally not well-known
epidemic profile, that generates accidents, intoxication or violence linked to addictions cases, and that
implies illnesses transmission risk from their own origin places.
Although it is true that important economic resources enter to tourist places, it is also true that these places
can become receivers of illnesses and noxious habits for the health of their inhabitants, such as alcoholism,
drug addiction, and others. In turn, the visitors can get some illness during their stay.
As it is noticed, the health-tourism system reflects the narrow linking there is between social well-being and
economic development, so the sum of efforts in this field has, therefore, multiple effects. With the result
that, in the planning of tourist poles and in the operation of services, a careful investigation from the
inherent sanitary and ecological consequences to each project should not be ignored.
A fundamental aspect of the health-tourism system, is its impact in the health of the inhabitants of the cities
with great affluence of visitors.
The hosting areas can import, along with tourism, transferable illnesses that in occasions can pass
inadvertent because of being in incubation period, but that affect the resident population as well as the
tourists.
Tourism as a temporary recreation form has associates, basically, three behavior problems: the first one,
relative to the excessive ingestion of alcohol and its consequences, like the automobile accidents produced
by "drinking and driving", and another common risk of serious repercussions, derived from "drinking and
to swimming"; the second one, constituted by the sexual transmission illnesses, since there are evidences
that indicate a relationship between tourism and the infection of these illnesses. Regarding this, currently,
the relationship between the transmission of the Acquired Immune-deficiency Syndrome (AIDS) and
traveling is subjected to debate; and, the third behavior problem, referred to the consumption of drugs and
their consequences.
In the tourist places they are frequent the prostitution and the consumption of drugs; consequently, in the
population of these areas he/she registers a bigger incidence of the illnesses linked with such behaviors,
especially those of sexual, included transmission the AIDS.

Derived of the analysis, they can intend some recommendations to improve the sanitary conditions of the
tourist environment, making emphasis in the preventive measures and in the combined actions among the
involved sectors, standing out the paper of the emporiatry in the concerning thing to the protection and
promotion of the tourist's health:

The use and demand of health-care services.
Tourism affects the population of the cities, when the necessary medical services for the visitors are not
prevented and planned as a part of this industry's infrastructure. The demand from the visitors becomes an
overload for the facilities and the generally limited existent resources.

Development of the infrastructure projects
Within the aspects that should be considered, negative effects are found, they're product of tourist projects
development that lack of planning and of adapted instrumentation, in which frequently the consideration of
future impacts about the availability of basic services for the local population is omitted.

International sanity
The traffic of travelers through different countries can turn them into propagating agents of illnesses. Is
possible to determine the risk of an infectious agent to settle down in a country by the quality of the national
epidemic services and, in particular, by the illnesses surveillance activities daily carried out, as well as for
the capacity to implement immediate and effective control measures. In this sense, the observance of the
international sanitary regulation is decisive, particularly in the entrance and exit ports, to avoid the arrival of
illnesses in account of the tourist affluence, as much as for the introduction of polluted perishable
products.

Educational programs' development
The continuous training for medical attention providers of the travelers is essential. Four stages or areas of
the Emporiatry should be considered by the primary attention doctor:
A) General Preparation for the trip like the immunizations and illnesses permanency in the hosting area
(one month before traveling).
B) Clear Indications on the risks and cautions during the air trip the same one, such as "jet lag",
flebotrombosis and others.
C) To know something about the area to visit and, when possible, medical contacts in it.
D) The feedback and cares later resultant of the abroad trip.
Programs directed to travelers should be designed aiming to build knowledge and awareness about the
importance of taking the necessary preventive measures for before and during the trip with the purpose of
remaining healthy. On the preventive measures we can mention:

Before
1. To elaborate an exact itinerary of the trip destination, including stops that involve exhibition risks to
illnesses in a job, business or pleasure trip, recognizing urban and endemic rural areas.
2. To consider the contact type that will be held with the inhabitants of the hosting places.

3. To make sure of having got the vaccines depending on the place to visit, in some countries a previous
vaccination is demanded.
4. To carry out a medical exam at least six weeks before traveling to distant areas. The traveler as well as
the attending doctor will have to fill a format. The information should include the places in those that the
traveler has been, the purpose of the trip and a final diagnosis.

During
5. To wash the hands with soap.
6. To drive carefully, respecting signs and speed limits, to use the safety seat-belt (the traffic accidents are
one of the main lesions' causes in tourists).
7. If having sexual relationships, to use preservative.
8. To drink bottled water; to only eat food that can peel; and to never ingest raw food neither milky, not
pasteurized products.

Preliminary Conclusions

Health is an important element that should be taken into account when planning the tourist activity, because
it includes the population that lives in the hosting places, as much as the visitors. The health infrastructure
and services are a constant that should be integrated to the attention offered to the traveler.
Travelers not only leave their country for leisure but for business, religious activities, health, education,
employment, political asylum, search of adventures, and other reasons. Travelers face an endless number of
destinations and activities; each region is affected by different infectious illnesses that vary according to
diverse factors related to climate, cultural, social, historical and alimentary aspects. The characteristics of the
trip and of the activities to carry out in addition to the current health condition should be added to an
appropriate prevention, with the purpose to achieve a trip without setbacks. Therefore is important to
evaluate the departure in advance, to be aware of the illnesses or risks that the traveler is exposed to, and the
actions to be taken in order to prevent them.
The Emporiatry or Traveler's Medicine is a new specialty of medicine dedicated to take care of the health
of those who travel. This specialty is of great importance if considered that the health deterioration of the
travelers constitutes a risk for the whole tourist industry and in consequence for the economic development.
Somebody that gets sick in a certain place might not return. This fact, when known in his/her hometown,
could keep other potential tourists from traveling to that place.
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Abstract
The Mexican leisure sector needs demonstration, promotion, commercialization and development tools that places it in any market segment. This can be achieved through more flexible audiovisual
media such as multimedia and virtual reality.
During the last years, improvements in Information and communication Technologies have brought substantial changes in the way of making business, as well as in the teaching-learning process
and in the offered services, always looking for quality improvements.
This article, as part of an investigation in process, proposes the design, with the help of systemic methodologies, of an audiovisual room model with new information and communication
technologies. The challenge is to promote part of the prehispanic History of Mexico, in an attractive way, both for the national and the foreigner tourists, having the purpose of fulfilling the demands
of the cultural tourism and increasing the competitiveness of the main prehispanic touristic attractiveness of Mexico.
Keywords: tourism, systemic methodologies, IT, competitiveness.

Introduction
Tourism, as other economic sectors, cannot remain unaware to the revolution that the development of Information and Communication Technologies (TIC's) is causing. The advantages that these
technologies offer regarding the increment of the competitiveness and functionality, are unquestionable in the tourist sector.

IMPACT OF THE NEW INFORMATION
AND COMMUNICATION
TECHNOLOGIES IN TOURISM
* They significantly intensify the competitive margin
* They perfect the information
* They improve the external communications
* They improve the expectations of administration computers
* They perfect the process of decisions making

79%
77%
65%
63%
61%

Chart 1. I Impact of the New Information and Communication Technologies on Tourism
Source: WTO, 1998.

The first organization in developing the technology and tourism topic was the World Tourism Organization (WTO), in 1988, with the book titled "Guidelines for the transfer of new technologies in
the tourism sector, which is about the tourist development and the new technologies; their effects in the countries in development and the politics and strategic options for the correct acquisition of
new technologies in the field of the tourism.
But it was not up to 1999 when thanks to the TURITEC´99 congress, the topic begins to proliferate , such congress took place at the Málaga's University School of Tourism headquarters, treating
topics like:
" Tourism and the information and the communications technologies,
" The importance of the application of the new technologies tourism,
" The growing peak of Internet in the sector and the latest advances in the field of scientific and technological research applied to the tourism.
With the quick advances of the TIC´s, a great variety of tourism tendencies in digital market have been developed. Some of them are: portals, guides, thematic channels and on-line services, among
others.
The use of the technology in the Mexican tourist sector has not been the exception. The TIC's are primarily focused according to the competitive capacity they provide, such it is the case of the
Globalizing Systems, for instance: Internet, the TV service and video conference among others, in which the audiovisual ones could be included, as a new technological option for tourism.

Development
Mexico, in the leisure sector, has the necessity to have demonstration, promotion, commercialization and development tools, in order to address to any segmentation type, this can bed achieve
through media based on virtual and audiovisual images that provide more flexible outlines and attractiveness.
This article, as a part of an research in process, intends to design a model of audiovisual room with new technologies, with the objective to diffuse part of the history and attractiveness that wraps the
prehispanic Mexican culture, among the national tourist as much as among the foreigner, in such a way that the result of the business strategy not only represents competitive advantage at national
level but also at international level.

Model Designing
We are in search of designing a model of tourist multimedia room, and for such a purpose the systems approach will be used, since this is basically a design methodology (Van Gigch, 1998, 2426), and as such, it questions the system's nature itself (multimedia room model) and its role in the context of a larger system (cultural tourism).
Problem Definition
At the present time, in Mexico there isn't a multimedia room considered as tourist attractiveness, therefore, the design of a multimedia room model with high technology is considered as business
strategy directed to the cultural tourism in Mexico.
Next, each one of the vital elements for the problem definition is explained and, the design of the model itself.
1. - The Means, according to Van Gigch (1998, 39), is defined as something that includes all the systems on which somebody that makes decisions doesn't exercise control. In the case of the design,
the means is identified as the cultural tourism.
2. - This design will be applicable to any multiple-use room so much of public institutions as for private, as long as the are of cultural or educational nature and/or Mexican territory located, using the
new multimedia technologies, being this way a competitive advantage to be an interesting tourist attractiveness.
3. - The tourists are the receivers or clients to whom the multimedia rooms located primarily in tourist institutions of cultural character, such as CONACULTA (National Council for the Culture and
the Arts) are addressed.

The multimedia rooms are not devoted to an specific segment of tourists, but rather they embrace all the segments, as long as they are moved for cultural interests, not mattering if they already have
the tourist information or not.
4. - Mexico has the necessity to count on demonstration, promotion, commercialization and development tools, in order to address to any segmentation type, this can bed achieve through media
based on virtual images.
5.- All those involved, or that can influence or to be influenced by the model are considered as agents. A specific reference to the interests of each one of them should be shown.
Understanding of the clients and planner's Cosmo visions.
The current tourist is characterized to be more and more demanding, and with the purpose of covering his /her necessities and expectations, the planner is based on different inquiry systems.
In the following chart, the positive and negative internationally known aspects that characterize the different projection rooms, are shown in a general way, they are: 1) In France: the Futuroscopio
Park and Paris Story; 2) In Spain: The Naturavisión; 3) In Mexico: the Megapantalla Imax, The Digital Dome and The Ixtli room.

AUDIOVISUAL
ROOM
PARIS STORY

POSITIVE ASPECTS NEGATIVE ASPECTS
• Multilanguage
translation to 12
languages.
• It is a historical
documentary,
presented in didactic
form.

NATURAVISIÓN

• It is a space designed
to show to the tourist,
by means of
documental, the
importance of nature.

•

The images are digital,
not virtual.

•

The presentation is the
same, reason why it stops
being attractive

• The
movie is permanent,
• The documental is not
very attractive for all the
tourist.

• It is not threedimensional.
• Because of having
• It doesn't facilitate the
MEGAPANTALLA specific characteristics
understanding of the
IMAX
to present movies in
presentation for all those
2D and 3D, they
non Spanish-speakers
provide eyeglasses with tourists.
special lenses.
• The projections are
• The duration of the
DOMO DIGITAL
digital
documentary is smaller
than 30min.
• "Spherical screen that
• A simultaneous
provides
bigger vision.
multilanguage program is
necessary
• The seats are
comfortable
• It does not only
• The access is restricted,
IXTLI
facilitates the
not tourist.
presentation of 3D
movies, but also the
video conferences with
touch screen.
• The applied
• The movies are
FUTUROSCOPIO
technology is as much
programmed annually.
virtual immersive
reality as non
• Not all the rooms have
immersive, offering
the multilanguage
different
program.
sensations.

Chart 2.The Tourists' Cosmovisions
Source: Own elaboration

Cosmo vision of the planners
Based on the tourist cosmo vision, The improvement of the users and the services provider's expectations are searched, proposing the design of a multimedia room adaptive to any multi-purpose
room (located in the different museums), with the purpose of using such space, turning it into an extra attractiveness of the museum. The main reason is because the cultural tourism concentrates on
these entities, considering that every person that visits a museum, is moved by a cultural interest.
According to the International Council of Museums (ICOM), the museum is defined as: "A museum is a permanent institution, without lucrative purpose, to the service of the society and of its
development, opened to the public that acquires, conserves, investigates, communicates and exhibits, with study purposes, of education and delight, the humanity's material evidences and its
environment."

It is important to point out that, the museums are permanent entities that depending on their specialty, expose a group of goods of varied topics but of cultural interest, with exhibition, conservation,
investigation, diffusion, study, teaching and leisure purposes.
Reason why the planners cosmo vision is focused on the different strategic techniques that the proprietors of the previously mentioned places of tourist interest have used, where the main
attractiveness is the international audiovisuals.

AUDIOVISUAL ROOM
PARIS STORY

ESTRATEGIES
• It keeps an exhibition that shows the most relevant notes of Paris in the step of the years.
• Simultaneous translation in 12 languages.
• It presents a historical documentary, in didactic form.
• Addresses to any segment of tourists.
•

The location and distribution of the spaces, in the case of the access as well as in the
reception, the exhibition and the audiovisual room.

NATURAVISIÓN

• Room built with a modern architecture, giving a hothouse atmosphere, with the purpose of
attracting the tourists and to generate in them a conscience of conservation of the most
important green areas of the planet.

MEGAPANTALLA IMAX

• The publicity, has been its best strategy.
• Presenting movies in 2D and 3D in a screen out of the ordinary.
• Being located inside the Papalote Museum, the main client is the child and obviously the
parents, which although presenting a movie that represents a big economic expense, the
capital recovery is considerable, offering significant utilities.

DOMO DIGITAL

• In the precise instant when the tourist enters the room, his/her look is centered on the
immense spherical screen and when sitting down, he/she experiences a different sensation,
since the seats are designed to look at the roof without the need of hurting the neck, offering
comfort.

IXTLI

• Room exclusively designed for video conferences with a touch screen that facilitates the
exhibitor the presentation.

FUTUROSCOPIO

• It is a group of rooms built with a futurist idea, where the main attractiveness are the
audiovisual that show the immersive virtual reality as well as the non immersive, offering
different sensations to the visitor.
Chart 3. Cosmovisions of the planners
Source: Own elaboration

With foundation in the previously exposed, we can mention the advantages that the design of an audiovisual room for the cultural tourism in Mexico, would represent:
1. The best use in the facilities of multi-purpose rooms, since they are used sporadically for conferences or concerts.
2. The remodeling and/or restoration of the rooms, since some are antiquated and uncomfortable for the visitor.
3. In the museums didactic workshops are usually carried out, therefore, attending a multimedia room can generate a new experience and a confirmation of knowledge, incentivating the discovery
and the investigation.
4. The projections would depend on the topic of the museum.
5. To offer an attractive service to deaf-mutes, as well as an interactive experience.

Search and generation of technological alternatives for the room.

Based in the cosmo visions, it is important to know how to distinguish the technological elements that can be applicable to a room, which can be adapted as much for the tourism as for
conferences.

The possible technological alternatives are described next:
Audio: The better known high technology sound system is Dolby Surround 5.1 that through horns and a sub-woofer, wraps the public with three-dimensional sound.
Projections: depending on the applied technology the resolution of the projectors varies considerably. There are digital projectors that produce part of the image exist and use geometry correction and
mixture of images equipments, to produce a single image, with excellent resolution covering the entirety of the screen.
Screens: The screens can be plane, cylindrical or semi-cylindrical. Of the previous ones, the cylindrical ones cover great part of the spectator's vision field, reason why it helps feeling, in certain
form, inside the virtual atmosphere. There are other acquaintances as Touch screen, where it is possible that touching up to eight windows open at the same time.
Virtual reality: it is a representation of things through electronic means that give the sensation of being in a real situation in which one can interact with what surrounds the person in the moment. In
few words "what is, but it is not". The virtual reality is classified in two types: the immersive and the non immersive.
The immersive virtual reality is characterized by the use of three-dimensional atmospheres created by computer, this effect is generally carried out with stereoscopically images, calculated in real time
and manipulated by helmets, gloves or other devices that capture the position and rotation of different parts of the human body. While the non immersive virtual reality uses the interaction in real time
with different people in spaces and atmospheres that in fact don't exist, and with no need of additional devices.
The non immersive approach, clearly shows certain advantages over the immersive approach like: the low cost and the easy and quick acceptance of the users. The immersive devices are of high cost
and therefore with wider access difficulty; however, several disciplines of scientific areas have use this technology, for example: in Medicine, the doctors use these systems to manipulate organs
and to observe their operation, with the purpose of teaching or carrying out surgery techniques; it is necessary to point out that the application of the immersive virtual reality is also important for the
social areas, humanities and artistic; speaking in tourist terms, in the city of Bordeaux, France, a special interest for the rescue of old buildings has arisen by means of virtual journeys.
Stereoscopically images: The sensations of depth (immersion) are is generated when producing different images for the right and left eye; these are projected in such a way that they are able to
deceive to the brain and make it believe that it sees a single image, this can depend on different factors like: the alternation of the projections, the synchrony of the images and even the speed. The
projectable images can be analogue or by pixels.
Interaction: it is a system of ultrasonic movement capture, that is to say, by means of sensors, either wireless gloves or movement of the seats like simulators.
Sensors: they are systems of movement tracking that accurately detect the position and orientation of the parts of the body, in connection with the visualized model. Those more common are: helmet,
wireless gloves, three-dimensional mouse or wanda.
Increased reality: This technology constitutes a new paradigm in the way that the multimedia systems can help people, it consists on adding virtual graphics, in real time, to the field of a person's
vision. It differs of the virtual reality in while this pretends to replace to the real world, the Increased Reality completes it.
The technological alternatives will be analyzed and integrated to the model based on the opposing necessities by means of the used methodology, with the purpose of offering relevancy and
flexibility to the model.

Preliminary Conclusions
Because of being a research in process, final conclusions can't be given yet, however, the advance of the research allows to mention the following:
The advances in the information and communication technologies have revolutionized the way of offering services. The advantages that the TIC's bring are regarding the increment of the
competitiveness and functionality which are not unaware to tourism.
The leisure sector in Mexico, has the necessity to have technological tools that allow to address to any segmentation type of tourist with the purpose of diffusing, promote and market the tourist
attractiveness that it counts on.
In Mexico a multimedia room focused to the cultural tourism that allows the national and foreigner tourist to know part of the history and attractiveness that the Mexican prehispanic
culture wraps, doesn't exist.
The design of a flexible and applicable model to any room in public and private institutions with cultural and/or educational character, will offer a competitive advantage in the diffusion and
promotion of the tourist Mexican cultural attractiveness. For such a purpose the systems approach has been of great utility since it has allowed to take into account all the involved elements from
the tourist and planners, even the alternatives in information and communication technologies.
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Abstract
Experts within various specialties warn of crises in their individual areas of expertise—
usually in myopic, single-issue terms. In this paper I present a more holistic view, an
alternative frame of reference that offers a novel perspective on our difficulties.
I diagnose our culture as experiencing an acute suicidal emergency—we may soon
render ourselves extinct (along with most of the rest of the biosphere).
I have found a previously unnoticed fundamental theoretical error encoded in the
generalized grammar of the western Indo-European (WIE) family of languages. This
error I find embedded––hidden––in notational (written) as well as discursive (spoken)
locutions, and it appears to afflict all of our ‘disciplines’ (sub-languages) including the
WIE logics, mathematics, sciences, philosophies, jurisprudences, religions, etc.
We humans use our languaging as a sort of ‘map’, by which to represent and transact
with the ‘territory’ of our experiencing (the world). However, no ‘map’ can satisfy the
criteria as identical with the ‘territory’ that it purports to represent. But, by assuming
tacitly that it DOES, we continue to generate lethal errors and misunderstandings.
This error leads us to misunderstand our relationship with ourselves-and-ourenvironments, and has led our culture UNAWARELY to commit a cascade of survival
errors, the accumulated weight of which now would allow us to exterminate living
organisms (that includes us!) from this planet with only a moment’s notice.
The fundamental error I have disclosed appears to me of magnitude and scope sufficient
to account for the human-species-suicidal emergency in which we have placed ourselves.
In this paper I elaborate on these issues and discuss alternative ways of viewing
ourselves-in-the-world that offer the possibility of averting catastrophe.
Here, I suggest, you may come to see your disciplines, your languages, your culture, your
place in the biosphere (the terrestrial…sidereal universe), etc., as not fragmented, but as a
whole.

Keywords: Human species-suicide; underlying fundamental error; hidden untenable
assumptions; sustainable culture

Introduction: My diagnosis
More and more people have become concerned about what they sometimes call the “sideeffects” of the currently dominant world culture. (Quinn, personal communication)
(See Legend for Table 1) We even have words or phrases for some of these “sideeffects”: the grinding poverty endured by more than half the current human population;
the social institutions of war, of genocide, of totalitarian governance, etc.; the practices
of poisoning the air, the waters and the lands, of depleting natural resources, etc.; what
we call peak oil; global warming; a human-induced major extinction of the planet’s
species, already well underway; and so on.
Many of these concerned persons have analyzed aspects of these “side-effects”—usually
in single-issue terms, phrased impersonally. (Note 1)
Some folks have made major efforts to “remedy” problem(s) they addressed.
Some of their efforts have led to small successes. But on a global scale, these efforts have
failed. The “best efforts” of the members of this dominant culture take them-and-the-restof-the-inhabitants-of-Planet-Earth, human and non-human, at ever-accelerating rates,
closer and closer to ultimate catastrophe.
As viewed from my perspective, the most treasured principles of that dominant culture
have unexpected “logical consequences”. Any human population that follows such
principles would make enough, severe enough survival-errors to end up annihilating (a)
themselves, (b) each other, (c) the portions of the human species that did not belong to
their dominant culture (the members of thousands of other—tribal—cultures, who make
up some 2 to 4% of the current human population), and (d) the other organisms with
which we humans share Planet Earth.
I request that you credit me—at least tentatively—as having a well-worked out holistic
viewpoint. (Note 2)
Perhaps I have something relevant to offer here.
In brief, I diagnose our culture as experiencing an acute suicidal emergency.
No one can avert someone’s suicide by denying that the signs and symptoms, the
behaviors that warn of impending self-destruction, non-verbally OCCUR.

What I have said here
Therapists mostly study self-destructive behavior at the level of individuals or small
groups. Sometimes they succeed in catalyzing the participants to alter their self-

destructive assumptions-and-behavior. But we have no previous experience with what
happens when someone intervenes into self-destructive behavior at the level of culture.
From my own experience opening up this new field of inquiry, I have come to hold an
opinion—a “clinical impression”: I suggest that, for one to come to grips with a diagnosis
concerning one’s own culture resembles, at least superficially, what one must go through
to acknowledge and take in the diagnosis of dysfunctioning of, and in, one’s own family.
Carolyn Baker (2006) develops the analogy which compares facing up to suicidal
activities of the United States government with facing up to personal experience with
dysfunctioning:
First and foremost is the willingness to look at how ugly the situation
really is. This is not unlike being willing to look at the extent of
dysfunction in a family. In the family system, this may begin with feelings
of discomfort, followed by thoughts that someone in the family may have
a dirty little secret, followed by the awareness that someone is an addict or
alcoholic, followed by the realization that that someone was a child
molester, followed by the awareness that that person may have molested
many children. The journey from “feelings of discomfort” to the
realization that one may have been sexually abused to the realization that
it happened many times to oneself and one’s siblings is a daunting, painful
odyssey of hurt, rage, shame, and a plethora of other negative emotions.
At any time in the process, one may choose to go “thus far and no farther,”
but then one is confronted with the reality that “thus far” is not the whole
truth.
... Quite often the response is, “I don’t want to know the whole truth.”
That is always a prerogative to which one has every right, and it must be
remembered that if one stops there, the remainder of reality always awaits
revelation. Like the full disclosure of ugly secrets in dysfunctional
families, owning and assimilating the abhorrent realities of our
government is a process that requires a willingness to invest time and
energy in developing one’s learning curve, not to mention extraordinary
courage.
… All genuine solutions are local. All others are props in the scenario of a
crumbling empire. (Baker, 2006)
But in this document, I address the topic of self-destructive behaving-and-experiencing at
the level of culture, not at the level of individuals or of small groups or of nations or
even of empires. The currently dominant world (mega-)culture contains some six billion
plus people at present. But the construct of “culture,” in my opinion, designates an
articulated collection of assumptions, more or less shared by its members. So every
member contains the culture. “Changing the culture” means changing this collection of
assumptions, and, in principle, takes place one person at a time.

In diagnosing our culture as suicidal, I address an observable situation which threatens
the continuance not only of you, your currently extant family and the members not yet
born, but also every other human and her/his family and unborn, as well as all our nonhuman neighbors. Most people have difficulty imagining what extinct means. Jonathan
Schell (1982) gives a clue by saying, in effect, that the extinction of humans would mean
nobody present to assess current conditions and report on them, and nobody present to
report to.
By now, our planetary life-support systems approach breakdown. Many people have
begun to notice that humans trigger this survival-crisis. Few, however, have noticed that
only the activities of members of the dominant culture contribute to this crisis.
I first arrived at this inference, this diagnosis, on or about 2 November 1952, after I heard
of the Bikini Atoll H-bomb. I saw that “device” as evidence of a survival-error––the
mistake of bringing thermonuclear reactions down to the surface of Planet Earth. With
such reactions, we heat a few kilograms of metal to temperatures previously found only
ninety-three million miles away, on the surface of our Sun, or at indeterminate distances,
in the heart of a supernova. Such reactions do our planet and its biosphere no good. And
in principle, this amounts to only one of many survival-errors which the dominant culture
has committed.
About then, I expressed my insight in a brief poem:
dies irae
nothing living anywhere in sight
the sands fused to green glowing glass
the hills scorched dry eroded bare
the lake foul dead radioactive
while on the lifeless plain
a white-eyed skull surveys its handiwork
In the early 1970’s, I provided an operational basis for this inference—I performed a
detailed analysis of the assumptions encoded in the generalized grammar common to the
languages, notational as well as discursive, that belong to the western Indo-European
(WIE) family.
As the keystone supposition underlying this crisis, I discerned a previously-unnoticed
fundamental theoretical error, <CALL>(Perls, et al., 1951, pp. 243-4)</CALL> which
I recognize as encoded in the generalized WIE grammar. That makes WIE languaging
(Note 3) a topic central to our inquiry. Our “disciplines”—the logics, mathematics,
sciences, philosophies, jurisprudences, religions, etc., of the WIE tradition —arose within
the Western cultures, and their linguistic structuring specializes the WIE grammar. (I
specify the WIE grammar for two reasons: one, because I don’t know any other well
enough to analyze, and two, because everyone who does scientific work has “taken over
bodily the entire Western system of rationalizations”. (Whorf, 1956, p. 214))
Consequently, this unacknowledged fundamental error forms a key part of the premises

of each of our “disciplines”. Anyone who relies on it unawarely generates one or more
hidden untenable assumptions within her/his own personal working presuppositions.
From my perspective, that means that those who command our “disciplines”, unaware of
this fundamental error and its lethal consequences, have used their strengths to hasten our
plunge into disaster. Anyone deploying one or more of those traditional “disciplines” can
only guide us deeper into the crisis. The traditional methods cannot lead us to avert it.
As Einstein famously expressed the issue: “The world we have made as a result of the
level of thinking we have done thus far creates problems we cannot solve at the same
level at which we created them.” (See Table 1.)

Preview
In the rest of the present document I (a) outline the “fine-structuring” of this fundamental
error, (b) show how it gets transformed into at least one unnoticed (hidden) personal
presupposition tacitly shared with the other members of the dominant culture, and (c)
provide enough of a glimpse of some of the previously-hidden implications to enable you
further to explore them for yourselves.
But I do not stop there. It seems futile to make a diagnosis which offers no possibility of
remedy. The process of disclosing, rejecting and replacing that egregious error has
occupied the members of a small group of humans for over a century. In about 1890,
while still a schoolboy, Alfred Korzybski (1879-1950) undertook to answer a question for
which his schooling had not prepared him: “How do we tell the humans from the brutes?”
In 1920 or 1921, he answered that question for himself: “As a species and as individuals,
we start from where our fathers end. Man is not an animal.” (Schuchardt, 1950, p 35b)
This insight became the seed of his first book, which appeared in 1921, and became a
best-seller for a while. In 1941, Korzybski set forth novel assumptions—three undefined
terms and three postulates, which he called the non-aristotelian premises. (Korzybski,
1941b) (Note 4) He presented these as the most-fundamental presuppositions of the
synthesis which he had by then generated.
I began adopting these assumptions in 1950. Assimilating them as my own came
gradually, as I sequentially disclosed and rejected more and more of the traditional
assumptions I had learned-and-used from childhood, and replaced them with the ones I
had awarely chosen. In the early 1970’s, I used the new assumptions to disclose and
make explicit the above fundamental error, and the lethal horrors that follow from it.

Examining Languaging
Above, I showed that the topic of WIE languaging appears central to our inquiry. In order
to display the fundamental error, I must perform a brief scan of the overall ‘territory’ in
which what I call languaging occurs, and equally briefly examine the ‘maps’ provided by
the WIE languages that supposedly REPRESENT that ‘territory’.

Table 1
1. WHO:

2. DID WHAT:

3. LED TO:

4. LED TO:

5. LEADS
TO:

Originators of
Proto-IndoEuropean
languages, and
their
successors.

MADE
FUNDAMENTAL
THEORETICAL
ERROR I:

MADE
FUNDAMENTAL
THEORETICAL
ERROR II:

Making, and
defending,

They FAILED
and/or REFUSED
to distinguish
(symbolically)
between the NONVERBAL and the
VERBAL, at the
level of the ProtoIndo-European
and western IndoEuropean (WIE)
(and related)
grammar(s).

The grammars
they generated
LACKED forms
that make it
obligatory in
every locution to
distinguish
grammatically
between NONVERBAL and
VERBAL “doings”
or “happenings”:
Name vs. Thing
Named,

Each child
learning a WIE
language
“learns” NOT to
distinguish
between NONVERBAL and
VERBAL —which
amounts to
treating ‘ MAP’
and ‘ TERRITORY’
as IDENTICAL.
That appears
tantamount to

term vs. referent,
‘map’ vs.
‘territory’, etc.

SURVIVALERRORS.

CLAIMING TO
POSSESS
“ABSOLUTE
CERTAINTY”,

which amounts to
PRETENDING TO
GOD-LIKE
POWERS:
OMNISCIENCE

and
OMNIPOTENCE .

Legend: The members of the currently dominant world culture make up some 96-98% of the
current world population of some 6,400,000,000 humans. The remaining 128,000,000 to
256,000,000 humans —2 to 4% of that 6.4 billion—stand as members of intact tribal cultures (if
any), and/or as survivors of more or less disrupted tribal cultures. To date, the members of the
dominant culture have made so many and such significant survival-errors that they have brought
the so-called “life-support systems” of Planet Earth to the edge of total collapse—ultimate
catastrophe.
The human population explosion, most conspicuous over the last 500 years, does not signal
“evolutionary success” nor “survival of the fittest”. We would do better to regard it as yet
another survival-error.

Our alternative frame of reference delivers biological insights the likes of which have
eluded WIE biologists for millennia. For example, Earth’s known organisms, from
viruses to protista to humans, appear in this context to follow a single protocol for
surviving in the biosphere: They survive (for at least a few moments more) by
functioning in ways analogous to the ways in which a self-correcting system functions.
In contrast, humans can in principle block their own self-correcting, by denying that they
make any “guesses”—assumptions— declaring in effect that “I see only what ‘is’ really
there!” I call the resulting pattern self-defending. (Note 5)
To human observers, the “doings” or “happenings” which make up organisms-in-theirenvironments seem ‘apparently-purposive’ (Sommerhoff, 1950)—“aimed” at having
the organism (in its context) persist. (Note 6)

Overview of the ‘territory’
As viewed by a designated observer (Hilgartner, 2002a), an-organism(-in-itsenvironment) generates some kind of survival-oriented ‘map’ or ‘guess’ or ‘behavioral
hypothesis’ (e.g., “Approach, capture and eat THIS !”, or “Avoid getting eaten by THAT !”).
By acting on its ‘guess’, in effect the organism PUTS IT TO TEST. The encounter proceeds
to an OUTCOME ; and the organism can, in some sense or other, JUDGE the startingguess(es) against the outcome, on a scale of disconfirmed … not-disconfirmed. (Note
7)
With the kinds of ‘guesses’ most organisms make, the outcome generally remains “unignorable” by the organism, for that kind of outcome usually remains closely related to
whether or not, or how well, the organism survives that encounter. For an organism’s
‘behavioral hypothesis’ to get totally disconfirmed might mean its sudden death,
whereupon the ‘boundary’ between ‘the organism’ and ‘the environment’ abruptly ceases
to function. For the hypothesis to turn out almost completely not-disconfirmed would
mean that the organism obtained what it most needed, and that it now feels replete, sated
(and survives for at least a while longer).
From this perspective, living-organisms-in-their-environments consist of ‘apparentlypurposive’ “doings” or “happenings.” Then what I call languaging comprises a “special
case” of apparently-purposive “doings” or “happenings”.

Overview of the WIE ‘maps’
The non-aristotelian premises proposed by Korzybski (1941b) (Note 4) provide criteria
against which to judge the WIE ‘maps’ that REPRESENT the ‘territory’ I call human
languaging (or any other ‘maps’). The first postulate states that no ‘map’ can satisfy the
standards as identical with the ‘territory’ for which it stands. At best (as I surmise), a
‘map’ can provide predictions which, when tested, turn out not-disconfirmed. Then I
may infer, tentatively and provisionally, that that ‘map’ qualifies as similar in
structuring to the ‘territory’ in question (as judged by the test(s) performed). If

disconfirmed by one or more tests, I must infer that that ‘map’ qualifies as not-similar
in structuring to that ‘territory’.
Few people, I believe, have critically examined the ways in which WIE ‘maps’ represent
the ‘territory’ of human languaging. In order to make the provisions of those WIE ‘maps’
stand out clearly, I ask the following two questions—each of which, to a first
approximation, has a simple, unambiguous answer. Taken together, the answers to these
questions provide a sufficient scan of the crucial setting in which languaging occurs:
The ‘territory’
A. Who DOES NOT engage in languaging?
With one exception, all the organisms I know of—the non-verbal examples of what
biologists call viruses, protista, bacteria, fungi, protozoa, multicellular plants and
animals, higher plants and animals, up through higher apes—live only on nonverbal levels (live in–– transact (Dewey & Bentley, 1949) in survival-oriented
ways only with––non-verbal environments). So far as we can tell, they do not
engage in human languaging. Or to coin a phrase, they engage only in notlanguaging.
B. Who DOES engage in languaging?
So far as I know, ONLY HUMANS live in—transact in survival-oriented ways with—
both non-verbal and verbal environments. Humans engage in various non-verbal
“doings” or “happenings”, including continuing to beat our hearts, maintain our
blood-pressure, breathe, eat, excrete, move, etc. From this perspective, these
“doings” or “happenings” appear analogous to the functioning of a self-correcting
system, that operates only non-verbally. But we also engage in verbal-level “doings”
or “happenings”––generate mainly verbal ‘maps’, and use them to guide ourselves in
our survival-oriented transactings with our non-verbal-and-verbal environments—
including other humans and other kinds of organisms. In so doing, we potentially
engage in “doings” or “happenings” that appear analogous to the functioning of a
self-correcting system that operates on verbal levels.
These two questions, and their answers, give a preliminary scan of the crucial ‘territory’:
specifically, a scan of just what the different kinds of organisms that inhabit the biosphere
of Planet Earth observably DO and DON ’T DO. So any valid answer to Korzybski’s early
question, “How do we tell the humans from the brutes?”, must center on (or at least take
into account) human languaging. According to Korzybski, humans accumulate a
heritage (he considered it composed of human ‘knowledge’; I prefer to say it consists of
tested guesses, many of them verbal). Each human born assimilates some portion of this
heritage; each human contributes to this heritage; and each human passes on the enriched
heritage to peers, progeny and the generations yet unborn. And they do so mainly by
means of human languaging.

To use Korzybski’s analogy to geometry, we humans have—live in—at least one more
“dimension” than do the non-human fellow organisms with which we share the planet.
Humans language; non-human organisms do not.
The WIE ‘map’
As I said, few people have critically examined the ways in which WIE ‘maps’ represent
the ‘territory’ of human languaging. To display these ways clearly, I need to borrow
several tools—notably, one from Whorf and a couple from Polanyi.
As Benjamin Lee Whorf (1896-1941) points out,
Languages differ not only in how they build their sentences but also in how they
break down nature to secure the elements to put in those sentences. (Whorf, 1956,
p. 240)

Many grammars make distinctions.
I have no idea just how many observably different patterns for building sentences one
would find if we humans had surveyed the world’s currently-available tongues. The
grammar common to the WIE languages, and the grammars of other tongues that build
their sentences along similar lines, use several different patterns to specify an
interlocking collection of distinctions. Their vocabularies consist of forms—some of
them we call “words”—which speakers modify by means of various prefixes, infixes,
suffixes, or other grammatical devices. For example, in English, we modify some of our
nouns in terms of grammatical number: the distinction singular vs. plural. With some
“count-nouns”, we indicate this distinction by means of a suffix:
one cat, two or more cats.
With others, we use an infix:
one man, two or more men.
(With “mass-nouns”, e,g, water, we can indicate “more” or “less”:
a glass of water, a drop of water
instead of counting
*one water, two or more waters.)
In another pattern, we choose among several alternative, related forms. For example, we
have at least two different demonstrative pronouns, which we spell as a and the. When
a speaker precedes a noun-form with a, s/he uses that form to indicate “any example of
that noun-form whatsoever”; when s/he precedes it with the, s/he indicates “the example
of that noun-form already under discussion.”

In general, the WIE grammar, and others like it, encode(s) distinctions.
Children learn to language by intelligently imitating their languaging caretakers.
(Polanyi, 1964, pp. 206, 207-8; Hilgartner & Randolph, 1969c, pp. 17-20) In so doing,
they learn to make-and-use the distinctions encoded in the grammar which their
caretakers use. Where that grammar does not ENCODE a distinction, the young don’t just
not-learn that distinction—they “learn” NOT TO MAKE it.
In my scan of the ‘territory’ (see A. and B. above), I find that humans engage both in notlanguaging and in languaging; whereas non-human organisms engage only in notlanguaging. In order faithfully to represent this ‘territory’, the ‘map’ provided by any
language must somehow faithfully represent the distinction between languaging and notlanguaging. In a language that uses the WIE grammar, that would mean that the grammar
must include grammatical devices, REQUIRED IN EVERY LOCUTION, which have the effect
of indicating that “When I use this pointer-word here, I refer to non-verbal “doings” or
“happenings’, whereas when I use it there, I refer to verbal “doings” or
“happenings”".
Criterion:
If, in a grammar which I scrutinized, I found no grammatical devices for representing the
distinction between non-verbal and verbal, I would have to conclude that that grammar
eliminated that key distinction from consideration.
My findings:
In the WIE grammar, I find no evidence of grammatical forms or other devices by which
to distinguish between non-verbal and verbal.
I must conclude that the ‘maps’ encoded in the generalized WIE grammar—which
underlie both the discursive and the notational languages of that linguistic family—
eliminate from consideration that key distinction. Or otherwise stated, I conclude that any
user of that grammar unawarely makes the error of TACITLY positing that the non-verbal
and the verbal satisfy the criteria as identical.
Therefore the WIE grammar DOES NOT QUALIFY AS SIMILAR IN STRUCTURING TO THE
'TERRITORY' IT SUPPOSEDLY REFERS TO— the ‘territory’ of a-human-transacting-withher/his-non-verbal-and-verbal-environments.
From this, my readers can infer that the WIE grammar encodes at least one fundamental
theoretical error. It eliminates the topic of human languaging—verbal transacting—from
consideration. This error, at the very least, impairs the ability of users of WIE languages
to generate reliable predictions.
Un-written languages leave no material traces—no evidence concerning their linguistic
structuring. We have no documentary evidence prior to the development of writing, but

for at least the last 5500 years or so, at the level of grammar, the WIE languages have
observably failed to distinguish between what I might call the non-verbal and the verbal.
At the level of content, however, the story gets more complicated. Starting with Gottlob
Frege (1848-1925) in the late 1870’s, more and more users of WIE technical and
discursive languages have come to distinguish between non-verbal and verbal at the level
of content (rather than of grammar). They have used polar terms such as Thing Named
vs. Name, or referent vs. symbol, or ‘territory’ vs. ‘map’, etc.
The trouble with making a key distinction solely at the level of content comes from the
fact that making the crucial distinction becomes optional rather than obligatory. Then
when a speaker/writer THIS TIME reverts to the grammatical baseline and neglects to use
the relevant term or term-pair, it could perhaps happen that no one (not even the
speaker/writer) notices the omission. So—although present at the level of content, the
distinction still “does not much matter”. Indeed, despite the examples set by Frege,
Quine, etc., no WIE logician, mathematician, philosopher or other worker has, so far as I
know, set forth premises which introduce the distinction between non-verbal and verbal
into even one notational language. (Non-aristotelian ‘logicians’—Korzybski, and
Hilgartner— have done so.)
Since the WIE grammar eliminates from consideration the key distinction between nonverbal and verbal, that makes it difficult if not impossible for WIE languagers to
characterize humans as the only known organisms that engage in languaging.
Therefore the WIE grammar corrupts our picture of “where we humans fit into the
terrestrial…sidereal universe”.

A novel view of Korzybski’s contributions
I and my collaborators, standing upon the shoulders of Korzybski, appear to have taken at
least one major step towards averting our self-generated survival-crisis. The above
discussion of languaging expresses one version of our findings. The above inferences rest
on a novel way of viewing Korzybski’s major innovations, and on four ways of testing
these inferences.
Korzybski (1921) answered his early question (1890’s—“How do we tell the humans
from the brutes?”) by expressing a novel insight. He initially stated this as, “Humans
have the capacity to transmit from generation to generation; one generation or one person
can begin where the other left off.…Man is not an animal.” (Schuchardt, 1950, p. 35b) In
his first book, Korzybski broadened this insight, making the three main points I listed
above. Let me here elaborate on those points:


a) Each human gets born at-a-date; almost every baby emerges into a group of
languaging humans, who share a heritage. In the course of growing up, each one
ASSIMILATES a unique fraction of this heritage—makes it her/his own.



b) During her/his lifespan, s/he not only guards and protects this heritage, s/he
also CONTRIBUTES to it—whether or not s/he can NAME, or even point to, her/his
contributions.
 c) S/He PASSES ON the enhanced heritage to her/his peers, successors, and to the
generations as yet un-born.
Korzybski calls this whole process time-binding.
Bartter (2003) succinctly summarizes the core of this construct. In a Tutorial on my
website, I further develop the construct of time-binding. (Hilgartner, 2003a)
To me, it appears that Korzybski may have failed to notice a key part of his innovation—
the part that makes it perhaps the most momentous insight in at least 5,500 years. The
“received wisdom” of the currently dominant world culture views Mankind either in
zoological terms—
“Man is some kind of animal”—
or in mythological terms—
“We are animals plus something, a ‘soul’ or ‘mind’ or what not.” (Korzybski, 1948,
p. 628)
This “received wisdom” purports not to express a theory, conjecture, hypothesis, guess,
supposition, etc.—it ‘tells’ “how things REALLY ‘ARE’”. It expresses what the members
of the dominant culture regard as an “absolute certainty”—a ‘map’-‘territory’ identity.
When Korzybski answered his early question by arriving at his own inferences, based on
his own observings over the preceding thirty years, he NON-VERBALLY REJECTED that
tacit, non-verbal usage of identity. Key point: He actually rejected that usage of tacit
identity some twelve years before he explicitly, verbally rejected EXPLICIT identity.
To return to what makes these insights, the construct of time-binding and the concurrent
rejecting of a usage of tacit identity, so momentous: Korzybski thereby HIGHLIGHTED the
keystone presupposition that has held in place what Whorf calls “the entire Western
system of rationalizations”. (Whorf, 1956, p. 214) In so doing, he opened the way toward
disclosing and rejecting that presupposition, and thereby CORRECTING the fundamental
theoretical error(s) encoded, in particular, in the WIE grammar.
By means of both his books taken together, Korzybski distinguishes between humans and
other kinds of organisms in terms of who languages. Thus he demonstrably posits a
Cosmos that harbors living organisms, including humans. In his second book, Korzybski
(1933) teaches that (in such a Cosmos) the logical construct of identity (the notion of
“absolute sameness in all respects, or negation of difference”) appears invalid—it
CANNOT SURVIVE SCRUTINY.

In my opinion, no human could or would explicitly regard identity as valid unless s/he
had already tacitly, unawarely relied on it and unawarely regarded it as valid, prior to
explicitly asking her/himself whether or not to accept it.
So—as Korzybski suggests—we should not rely on identity. (Hilgartner, et al., 1991, pp.
177-8) He suggests reserving it as a vocabulary item with which to discuss a human
making a mistake.

Test 1: Do we find anything wrong with the construct of identity?
Never mind the argument from authority—so what, that “Korzybski says so!”—When we
scrutinize the construct of identity for ourselves, do we find anything wrong with it?
An E-Prime (Note 8) version of Korzybski’s Postulate of Non-identity says, “No ‘map’
can satisfy the standards as identical with the ‘territory’ for which it stands”.
Allow me to exhibit some of the difficulties we create if we disagree with that version of
that postulate. For the sake of this demonstration, accept for the moment an “absurdity”:
Accept the assumption that I can generate a ‘map’ identical with the ‘territory’ for which
it stands. Assume that my ‘map’ of YOU qualifies as identical with YOU —and let’s see
where that takes us.
A theologian, reading or hearing this description of circumstances, would say “Ah, yes!
Those comments describe what we theologians call omniscience and omnipotence. You
do, of course, attribute those god-like ‘powers’ solely to the Deity, do you not?”
The consequences that follow from this “absurd” presupposition turn out unacceptable.
So far as I know, mortal humans do not, cannot command god-like powers. As our
theologian colleague quietly points out, to assume that humans do wield such powers
looks like the most egregious error so far described for humans to make.
But—to say it as gently as I know how—this contra-positive fantasy suggests that any
human who EXPLICITLY accepts identity as valid at the very least TEMPTS her/himself to
make this egregious error.
Worse yet, any human who TACITLY relies on identity—who unknowingly relies on this
hidden assumption—tends to let it “run” her/him. At worst, s/he promotes the claim that
s/he commands god-like powers to the status of a delusion—a ‘belief’ held REGARDLESS
OF EVIDENCE.
Any behavioral hypothesis framed and enacted by a human who assumes s/he commands
god-like powers will end up disconfirmed—by any competent test of the ‘god-like
powers’ part of that hypothesis. WIE languagers cultivate the skill of NOT competently
testing at least some of (or some aspects of) their hypotheses, and/or ignoring at least
some disconfirming evidence, e.g. by classifying such evidence as “side-effects”. So, at

least at times, they do their best NOT to learn from their (not-immediately-lethal)
survival-errors.
Under those circumstances, I would find myself possessed of “absolute certainty”
concerning you. I would know all that exists to know about that (self-identical, and
therefore necessarily static) ‘entity’ we call you. Furthermore, anything I wanted to do
with, for, or to you, I would know how to do; and the results I would obtain by doing
those things would produce exactly the results I expected and intended, no more and no
less.

Test 2: Inter-personal consequences of (tacitly or explicitly) accepting
identity as valid.
What difference does it make, whether or not one relies on the logical construct of
identity?
I REGARD THE ANSWER TO THIS QUESTION AS CENTRAL TO THE THESIS OF THIS PAPER.
Here, let ≡signify identical with.
IF
My ‘map’ ≡the ‘territory’ (and so, I find myself possessed of “absolute certainty”)
AND
Your ‘map’ ≡the ‘territory’ (and so, you find yourself possessed of “absolute
certainty”)
THEN
Your ‘map’ ≡My ‘map’.
That means that you and I “should” (operationally speaking, you and I EXPECT to) find
ourselves in a condition of “perfect agreement”.
If we should get into a conversation, however, I predict that not even three minutes will
have passed before one or the other of us will have “said it wrong” (in the opinion of the
other one).
Now, I think of myself as a generous fellow. I feel almost sure that I would take the
trouble to try to persuade, manipulate, or coerce you into “saying it right”.
If my effort succeeded, then fine, fine—we could continue as “friends”.
If my efforts failed, however, I would find myself with no available choices other than to
DEFEND my TRUTHS against your ERRORS.

The euphemism “defend”, in this context, warrants some scrutiny. Operationally, it refers
to a “ladder” or hierarchy, ordered in terms of increasing degree of (perceived) “THREAT”
(to the person doing the “defending”), which s/he meets with increasing degrees of
violent “RESPONSE”. In the list which follows, I only imply the “THREAT” , but name
the “RESPONSE”.







1. Verbal put-down of the “errors”
2. Non-verbal and/or verbal put-down of the person in “error”
3. Fisticuffs
4. Boy Scout-level murder-weapons (rope, fire, knife, gun)
5. Military-grade weapons
6. Nuclear “devices” or other “‘weapons’ of mass destruction”

In short, anyone who tacitly and/or explicitly accepts identity as valid—relies on it—lives
a pattern of universal discord. (Hilgartner, 2003b)
In contrast, as Korzybski points out,
It is amusing to discover, in the twentieth century, that the quarrels
between two lovers, two mathematicians, two nations, two economic
systems, [etc.], usually assumed insoluble in a ‘finite period’ should
exhibit one mechanism—the semantic mechanism of identification—the
discovery of which makes universal agreement possible, in mathematics
and in life. (Korzybski, 1933, p. 761)
I attribute to Korzybski the opinion that the only valid form of conflict amongst humans
consists of the conflict of ‘ideas’ (not conflict OVER ‘ideas’). I tentatively suggest that we
regard discord amongst humans on any other topic as evidence of a survival-error based
on relying on the logical construct of identity.

Test 3: Who relies on the logical construct of identity?
An answer based on how the WIE speech-communities build their sentences
In the passage quoted above, Whorf points out that languages differ mainly in two ways:
In how they build their sentences, and in how they “break down nature to secure the
elements to put in those sentences.” In this paper, I haven’t room to discuss the second of
these topics, which spells out how humans move from the non-verbal to the verbal.
Elsewhere, Hilgartner, Carter & Bartter (2002, p. 10) briefly deal with that topic.
To show the basics of how WIE languagers build their sentences, I shall state the
simplest, most fundamental linguistic generalization about WIE languages; and shall ask,
and answer, a “simple” key question.
The generalization:

To form a “complete sentence” in a WIE language such as English or the mathematical
theory of sets, we place at least one noun or noun-phrase or noun-surrogate next to at
least one verb or verb-phrase or verb-surrogate.
Here, let ~ signify not-, and Ì signify subset (of).
The cat grinned. (Intransitive example)
The cat wagged his tail. (Transitive example)
~ C (Not-C) (Formal analog of intransitive usage)
C  D (C subset of D) (Formal analog of transitive usage)
The key question:
Forget what the grammarians, logicians, mathematicians, philosophers or other “experts”
may say—Operationally speaking, how do we distinguish the nouns from the verbs?
My answer:
We users of WIE grammar do that by means of some tacit rule of the form of Aristotle’s
“Law of Identity” (which says: “Everything is identical with itself”).
In short, we do so by regarding, and treating, the nouns as IDENTICAL WITH
THEMSELVES: We say, or write, and (outside of the E-Prime dialect of English) we
regard as acceptable, sentences such as
The cat is the cat.
…and by regarding, and treating, the verbs as NOT-IDENTICAL WITH THEMSELVES:
We virtually never say or write,
*Grinned is grinned. or
*Wagged his tail is wagged his tail. or
*Is is is. or
*





(Subset subset of subset.)

These examples remind us that verb-forms, which we do not regard-and-treat as selfidentical, cannot fill the two “places” in Aristotle’s Law of Identity reserved for selfidentical noun-forms.
My findings, the inferences I must draw, seem unpleasant. To answer the question posed
for this Test: It appears that we, whenever we build our sentences or well-formed
formulations (WFF) on the patterns encoded in the generalized WIE grammar

(including the noun-verb distinction), at least tacitly rely on the logical construct of
identity—which, in Test 1, I just showed as invalid, unacceptable.
That makes any languaging in a WIE tongue (discursive or notational) which we have
done, currently do or may henceforth do, disastrously dysfunctional. For example,
starting as far back as we humans have written records, we have clear evidence that the
members of the currently dominant world culture, as they spread it across the planet, have
systematically destroyed more and more of the “life-support systems” of Planet Earth.
Today we continue to do so, at ever-increasing rates.

Test 4: What happens if we reject that concealed usage of identity?
Korzybski advises us not to rely on identity. The foregoing examination makes this point
even more strongly.
If we act on Korzybski’s advice—if we reject the usage of identity concealed in the WIE
grammar—then: what happens to our WIE languaging?







1. We can no longer tell the nouns from the verbs.
2. Therefore we can no longer generate even one complete sentence in a WIE
discursive language, nor even one WFF in even one notational WIE language.
3. In other words, the WIE grammar collapses.
4. I gratefully sweep away the rubble, leaving the field clear so I can
5. Derive a ‘grammar’ from my chosen (non-aristotelian) premises, and
6. Build up a “Let’s Keep Track of What We Say” notation on that derived
grammar.

We do not have to rely on the logical construct of identity. Any living human can change
her/his own assumptions (and thereafter live with the consequences of those assumptions,
rather than with those that follow from relying on identity).
In the present document, I haven’t room even to describe the derived grammar, much less
the notation which I and my collaborators built on it. That frustrates me, and perhaps
some of my readers. I recommend you examine Hilgartner (2002), in which I intended to
include enough detail on these topics to prove convincing.
Meanwhile, various linguists, including Whorf (1956) and Moonhawk (Danny Keith
Alford, 1946-2002) (Note 9) have studied some of the languages of ancient America
(including Hopi and Cheyenne), whose speakers build their sentences in ways drastically
different from each other, and equally different from the WIE patterns. So far as I can
tell, the languages of ancient America do not rely on the construct of identity at all. By
the way, when I wrote the non-standard notation mentioned above, I borrowed some
linguistic distinctions from the Hopi language, as described by Whorf.
Eventually, some person or small group will, I predict, develop a spoken-and-written
discursive language built up on this derived grammar, or some further development of it.

Then any human on the planet will have the means to language in a tongue demonstrably
free of the untenable assumption(s) and consequent delusions which I have pointed to.

A Surprise
The four kinds of evidence just presented, considered together, produce an unexpected
result. I showed (i) that, for anyone who relies on it, identity has unacceptable
consequences; (ii) that identity leads us continually into a pattern of universal discord;
(iii) that identity remains built into the WIE grammar; and (iv) that by rejecting this usage
of identity, I collapse that grammar. That has left me free to sweep away the rubble, and
to create at least one new way of generating sentences.
The rubble includes the mistake of TACITLY holding the verbal as identical with the nonverbal. Such presuppositions amount to the delusion that the WIE way of building
sentences, using the noun-verb distinction, ‘tells’ “the way ‘things’ REALLY ‘ARE’.” That
would mean that the WIE way of doing things provides ‘ THE ONLY WAY’ to achieve
‘communication’ or other desirable ‘results’, and thus provides ‘THE ONLY BASIS’ for
“disciplines”—e.g., the WIE logics, mathematics, sciences, philosophies, jurisprudences,
religions, etc.
The surprise arises from the achievement of rejecting and replacing the noun-verb
distinction, and its encoded, concealed delusions, by generating an alternative grammar
and notation.

Steps towards averting species-suicide, extinction, and
pan-biocide
As I have pointed out above, the long-term trouble of the currently dominant world
culture came from the fact that, for thousands of years, its members aspired to “absolute
certainty”, and repeatedly ACTED as if they had ATTAINED it. This has led, and continues
to lead, to survival-errors—self-destructive behaving-and-experiencing at the level of
culture.
Hilgartner, Harrington & Bartter (1989) inter-weave three suppositions ((a) Korzybski’s
third postulate, the Postulate of Self-reflexiveness, one version of which states that any
‘map’ or “picture” includes some kind of representation of the ‘map’-maker; (b) the
notion of lived theory (as contrasted to abstract, written theory); and c) the construct of
directively correlated (please read this as designating a model for ‘apparently purposive’)
(Note 6 again) (Sommerhoff, 1950)). They use these strands to display the kinds of
‘maps’ that WIE frames of reference provide; and what happens when WIE languagers
act on such ‘maps’.
[Let us] explore in some detail the supposition that humans expect or
assume—the construct of lived theory.

As we have indicated above, we assume that human assume, that they
CANNOT NOT-ASSUME, and that their assumptions (which may remain
entirely non-verbal) show up in action. In other words, what one DOES
follows from (forms the logical[-and-empirical] outcome of) what one
ASSUMES. Thus we hold that every human transacts AS IF from some
theory or other, some structure composed of assumptions, which we call a
lived theory—whether s/he notices or not. Where her/his lived theories
lead to outcomes which s/he regards as unsatisfactory, s/he can alter what
s/he habitually DOES only by changing what s/he ASSUMES (and/or vice
versa). …
Lived theories have a creative aspect, functioning like self-fulfilling
prophecies. As we humans transact on the basis of lived theory, our
directively correlated doings re-make everything involved in the
transacting into a closer approximation to the pictures of “what goes on”
embedded in the theory which we live. For example, a lived theory which
tacitly posits ‘map’-‘territory’ identity and so systematically leaves out of
account the observer also systematically leaves out any transacting
between organism (observer) and environment, and thus in turn leaves out
the environment. Such a theory thus provides the symbolic means to
represent only inanimate mechanisms, e.g. those that maximize a single
variable. Someone who lives such a theory may have the tools to account
very well indeed for the non-living, the physical—or for such “variables”
as power, or status, or profits. However, in the process of living that
theory s/he makes her/himself resemble the kind of mechanism that seeks
to maximize such variables. In general, when we humans live a theory
which systematically leaves out of account the observer—ourselves-inour-environments—we transform the environment so that it becomes more
hospitable to mechanisms and less hospitable to living systems—
transacting persons—while we transform ourselves so that we more
resemble the types of mechanisms depicted in the theory than we do
persons engaging in mutually-altering transacting. (Hilgartner, Harrington
& Bartter, 1989, p. 136b)
The WIE World-View models a planet devoid of living organisms. (Note 10) Having
rejected that viewpoint, we have replaced it with a World-View which posits a living,
habitable planet that harbors a biosphere—a diversity of living organisms, including
humans, which transact with themselves-and-each-other, and survive by acting in ways
that resemble the functioning of a self-correcting system. The “pictures” encoded in our
replacement lived theories offer the potential, if adopted, of putting our self-defending
out of operation, re-instating self-correcting, and so moving us towards continuing
species-survival.

Summary: What we have accomplished so far
1) Revising our theories of Man

Paleontologists tell us that Planet Earth has harbored morphologically human organisms
for three or more million years. Over that geological era, humans developed successful
survival-patterns within tribal cultures that followed hunter-gatherer lifestyles.
Over an interval of some thousands of years, the one tribal culture that became the
currently dominant world culture subscribed to a tacit theory of Man, a doctrine which
holds that Man ‘is’ somehow defective. Insofar as the members of that (mega-)culture
examined it at all, they considered that doctrine a “self-evident TRUTH”—a matter of “the
way things really ‘are’,” and therefore not subject to scrutiny and test. So far as I can tell,
no one gave, or even today, gives a passing glance at the contra-survival consequences of
that doctrine.
We cannot now ascertain what “theories of Man” our ancestors held. We can, however,
observe that the members of intact tribal cultures of today do not consider themselves
“defective”.
But the originators of today’s dominant culture threw out the life-ways of their
predecessors. Most of the ‘treasured principles’ of today’s dominant culture turn upside
down—reject—the successful survival-patterns worked out over a geological era by their,
and our, ancestors. The tenets of today’s ‘treasured principles’ lead people to
“misbehave”—to make survival-errors. And as I showed above, the presuppositions
encoded in the generalized grammar which underlies WIE languages represent such
“misbehaving” as a ‘fixed entity’—posit that our ‘misdeeds’ manifest “human nature”,
which in turn manifests “the way things REALLY ‘ARE’”.
Korzybski’s work (Korzybski 1921, 1933, 1941) provides a novel, explicit “theory of
Man”, — which he calls time-binding. For me, this innovation opened the way toward
detecting and correcting the fundamental theoretical error(s) encoded in the WIE
grammar and in Western frames of reference.
I and my collaborators, relying on Korzybski’s premises, made those traditional errors
explicit. (Hilgartner, 1977/1978, 1978a,b) That enabled us to reject the errors, by
rejecting the key presuppositions that underlie them. We made time-binding the obverse
side of the foundations for our revised “disciplines”: the human psycho-social sciences,
logics, mathematics, physics, biology, etc. In the process we generated a growing frame
of reference, derived from and based on Korzybski’s explicit premises, which we
consciously chose. This framework corrects at least those traditional errors.
As I see the matter, the premises of the currently dominant world culture remain implicit,
unstated and largely unexamined. However, I have shown, here and in earlier studies, that
major errors arise from them—whenever someone relies on those errors, s/he generates
untenable assumption(s) amongst her/his own personal presuppositions. If we humans
leave in place those fundamental theoretical errors, and the untenable assumptions which
we generate when we rely on them, we cannot hope to avert species-suicide, extinction,
and annihilation of the biosphere. >/p>

2) Revising our theories of ‘behavior’
In my opinion, a culture whose theories of biology and human ‘behavior’ don’t work will
become extinct: Its members disorient themselves concerning how to live in a biosphere.
So they make survival-errors—they inexorably move themselves and the rest of the
human race towards species suicide, and non-human organisms towards extinction.
I have generated a revised “theory of human ‘behavior’”, grounded upon Korzybski's
premises, and embodying Gestalt perspectives offered by Perls, et al. (1951), by Polanyi
(1964), and others. In 1963-65, I framed this doctrine in ordinary scientific English.
(Hilgartner, 1963, 1965) During the interval 1965-68, I performed a logical analysis on
my own doctrine and put it into the form of an axiomatic system stated in an algebraic set
theory notation. (Hilgartner & Randolph, 1969a,b,c,d) By now it amounts to a general
theory of human behaving-and-experiencing, which transcends the WIE dualism (e.g.,
as expressed in terms of ‘mind’ vs. ‘matter’, or ‘experience’ vs. ‘behavior’––see Note
11). It provides a model by which we, today’s humans, might re-orient ourselves
concerning how to survive as participants in a biosphere.

3) Revising the foundations of WIE logics and mathematics
I regard the WIE logics and mathematics as sub-languages which utilize the generalized
WIE grammar. Those who language in them explicitly accept explicit identity as a valid
‘relation’, and by unquestioningly building on the noun-verb distinction (as encoded in
the WIE grammar), they unawarely rely on tacit identity. Therefore, as professionals,
they commit themselves to live patterns of universal discord. (Hilgartner, 2003) Many of
our logicians and mathematicians blithely present themselves as a case in point. Above
(in Test 2), I tentatively suggested that we regard any intra-personal and/or inter-personal
discord, other than the conflict of ‘ideas’, as evidence of at least one survival-error.
In the early 1970’s, from Korzybski’s premises (which do not accept the logical construct
of identity as valid), I derived a ‘grammar’. Up till then, we humans had not had a
DERIVED grammar to play with. On it, I and the late Ronald V. Harrington (1925-1993)
built up a non-standard notation. (Hilgartner 1977/78, 1978a,b, 2002a,) It does not deal
with non-living “things”, nor with “what really ‘IS’”, nor other sterilities. Unlike WIE
logics and mathematics, our non-standard notation seems particularly suited to
representing the “doings” or “happenings” that we call living organisms transacting with
their ‘internal’-and-‘external’-environments (Note 12). That means that, to a first
approximation, we have already provided revised foundations for the WIE logics and
mathematics—a revised “discipline” which does not (so far as I know)embed explicit or
tacit premises that commit users to make survival-errors.

4) Revising the foundations of modern physics
We have used our developing frame of reference and our non-standard notation to
criticize, and to propose revisions to, relativity and quantum theory (Hilgartner,
Harrington, & Bartter, 1984; Hilgartner, Harrington, & Bartter, 1989; Hilgartner and

diRienzi, 1995). This work re-defines the boundaries around what Westerners have
traditionally called ‘physics’ We re-cast the discipline of physics as a special form of
human transactional behaving-and-experiencing.
In the Prologue to his The Universe is a Green Dragon, Brian Swimme calls rather
precisely for what we have provided:
How does the deeper understanding of [the origin and development of the
universe as a whole] empower us? By enabling us to reinvent the human
within the new cosmic story. Nothing less will suffice. A new sociological
viewpoint or a new psychological theory is inadequate to deal with the
magnitude of our concerns. We need to understand the human within the
intrinsic dynamics of the Earth. Alienated from the cosmos, imprisoned in
our narrow frames of reference, we do not know what we are about as a
species. We will discover our larger role only by reinventing the human as
a dimension of the emergent universe. (Swimme, 2001, p. 18)
In my opinion, no “discipline” that separates the verbal-level construct of ‘humans’ from
the verbal-level construct of ‘the universe’ can survive scrutiny (and so merit the
appellation of ‘similar in structuring to the ‘territory’ it (allegedly) refers to’). Thus, for
me, no “discipline” which fails to survive such scrutiny merits human use and study.
In my hands, the version of ‘physics’ which I propose amounts to a theory of timebinding that describes human-organisms-taken-as-wholes-transacting-with-theirenvironments-at-a-date —human organisms securely surrounded by their environments—
as viewed by a designated observer (e.g., physicist) who subscribes to the non-aristotelian
premises first set forth by Korzybski (1941b).
My most fundamental premises prohibit me from treating “me” and “my environment” as
separable. In a biological context, I have expressed my sense of the relation between my
sense of “me” and my sense of “my environment” by saying, “‘I’ form the other side of
‘my environment’s’ skin; ‘my environment’ forms the other side of ‘my’ skin.” I could
construct a similar sentence concerning the relation between the verbal-level construct of
“a time-binding organism” and that of “the terrestrial…sidereal universe”.
Swimme asserts that “…we do not know what we are about as a species. We will
discover our larger role only by reinventing the human as a dimension of the emergent
universe.”
It appears to me that, in the work presented in this paper, I and my collaborators have
already “reinvent[ed] the human within the new cosmic story”, and thus have made
explicit this “larger role”, at least to a first approximation.
Humans who clearly see our “larger role” will not, I contend, consent to have humans
commit species suicide and, in the process, annihilate the biosphere.

5) Revising WIE biology
Our derived grammar, and the alternative notation we built up on it, posit what at first
glance might seem a convoluted “dramatic situation”. It can deal with any topic
whatsoever—provided that we structure the topic in terms of “a-particular-organismtaken-as-a-whole- transacting-with-her/his/its-environment-at-a-date, as viewed by a
designated observer (e.g., biologist) who subscribes to the non-aristotelian premises of
Korzybski.”
However, this constraint has enabled us to provide a general theory of biology
(Hilgartner, 1998; Hilgartner, et al., 2004): (a) It offers a formal criterion for how to use
terms such as life or living—according to an explicit, rigorous pattern of symbols. Any
non-verbal “doings” or “happenings” that we traditionally have classified as living must
non-verbally satisfy this pattern for us to continue to classify them as living Any nonverbal “doings” or “happenings” which we traditionally have classified as non-living but
that turn out to satisfy this pattern warrant our classifying them as living. (b) It offers a
novel proposal for how living organisms arose on Planet Earth. (c) It makes explicit the
protocol for surviving in the biosphere which earth’s organisms observably follow, and
also provides a specialized version expressing how humans survive in the biosphere,
which confers similar advantages. (d) It expresses what I might call the ‘organizing
principle’ of the biosphere.
WIE biologists have in general not generated rigorous abstractions such as these I just
listed.
At least some humans today see, and can account for the origin of, the global survivalcrisis which (in my opinion) the members of the dominant culture have inflicted on
themselves-and-all-other-planetary-inhabitants. Our further development over the short
term could still go, alternatively, in either of two main ‘directions’: From the current
actuality, short-term development could proceed: a) the rest of the way to species-suicide
and pan-biocide, or b) in an ALTERED ‘course’, in which other humans build on the
beginnings laid out here, and a sufficient number of humans join us in revising their own
most-fundamental presuppositions so as to correct the error(s) discussed in detail in this
paper, and so reject the shared untenable assumptions. Then, if we intend actually to
succeed in averting the global survival-crisis, from such beginnings we will have to go on
to elaborate and act upon viable, sustainable, life-affirming ways for humans to live.

Notes
1) As one example, the non-personal, single-issue focus of the Ideologies of War and
Terror listserv appears in its title. Or to re-frame my comment so as to mention humans,
the humans who set up the Ideologies of War and Terror listserv chose to focus on three
impersonal, abstract nouns, ideologies, war and terror—rather than on the “doings” or
“happenings” of those humans who subscribe to some collection of ideologies, who
engage in warring, and who inflict, and/or experience, terror. The humans who participate
in the discussion mostly do not violate the boundaries which the initiators of the listserv

drew by choosing that way of framing their implied key questions.
(http://www.ideologiesofwar.com/ Listserv address: e-mail to Orion Anderson,
oanderson@ideologiesofwar.com).
2) As one way to back up that claim to holism, I mention that I have proposed (and
published, including in refereed journals) radical, synoptic innovations in mathematics
and logic, in physics, in biology and in the human psycho-social sciences. For a listing of
some forty of my one-hundred-plus papers, including some unpublished ones (or
published only on my website), sorted in terms of these categories, see the references
section of Hilgartner, 1997.
3) By the term languaging, I mean the activities of speaking-and-listening, writingand-reading, signing-and-"reading"-signing, painting-and-viewing-paintings, or any
other processes of generating-and-receiving-symbolizing that living humans can DO.
4) Premises: In 1941, Korzybski set forth three key terms (I regard them as his
undefined terms): structure, order, and relations; which he treats mostly as noun-forms;
and three key presuppositions, which later workers came to call the non-aristotelian
postulates. Here I give them their customary names, and copy the wording of them from
Korzybski’s very last paper (Korzybski, 1951, p. 189; reprinted in Korzybski, 1990, p.
704). In each item, the sentence on the left uses the map-territory analogy, while that on
the right uses language-referent or word-referent imagery.
Non-identity: A map is not the territory. (Words are not the things they represent.)
Non-allness: A map covers not all the territory. (Words cannot cover all they represent.)
Self-reflexiveness: A map is self-reflexive. (In language we can speak about language.)
As I carried out my long-term research project, I disclosed more and more aspects of
what humans DO in order to language, removing these from the ‘mental’ (which remains
in principle unobservable) by showing them as SOMETHING SOMEONE DOES-ANDEXPERIENCES. In the early 1970’s, after I derived a ‘grammar’ from Korzybski’s
premises and, in collaboration with Harrington, set out to generate a “Let’s Keep Track of
What We Say” notation on that derived ‘grammar’, I found that I had to revise
completely the way I explain my theoretical constructs—including how I structure the
explanatory protocol I use, which I still call axiomatic system.
Setting: So far as I know, no WIE logician or other worker has discussed the topic which
I call setting. In its general sense, I use the term setting to designate SOMETHING EVERY
HUMAN LANGUAGER DOES. As Whorf points out in the passage quoted in the text under
the rubric of The WIE ‘map’, languages differ in at least two main ways. I use the term
setting to designate the second of these ways—the highly specific, entirely non-verbal
search-pattern by which a languager “break[s] down nature” to secure ‘pieces’, the
designations for which s/he can then fit into the grammar s/he uses.
Undefined terms: I completely re-work the notion of undefined terms. In my nonstandard notation, I avoid importing tacit identity by disallowing the noun-verb

distinction. When I discuss my undefined terms in English, I treat them mainly as verbforms—the best way I’ve yet found to discourage people from importing inappropriate
baggage, e.g. WIE assumptions.
As Korzybski (1933, p. 154) points out, undefined terms represent “blind creeds which
cannot be elucidated further at a given moment.” To paraphrase that insight, I hold an
undefined term as a special kind of postulate, the CONTENT of which the person who
subscribes to it cannot state in words.
Then I propose that the person generating a formalized axiomatic system relies on—
uses—her/his undefined terms to bridge between two adjacent, but distinct, “logical
levels”, e.g. between the non-verbal and the verbal. When generating a theory, such a
person might well consider that her/his undefined terms bridge between those non-verbal
“doings” or “happenings” which the theory purports to describe or model and those
verbal constructs which languagers often regard as “the actual theory”.
Postulates: I frame this version of the non-aristotelian postulates in the E-Prime dialect
of English proposed by Bourland (1965/1966), in the process re-naming them (here, since
I do this in English, I re-name them as verb-forms).
Non-identifying: Presume that no structuring, ordering, or relationing satisfies the
criteria as identical with any structuring, ordering or relationing (including itself).
Non-alling: Presume that no structuring, ordering, or relationing can represent ALL
aspects of any structuring, ordering, or relationing.
Self-reflecting: Presume that no structuring, ordering or relationing can occur FREE of
aspects which refer to itself and/or to the organism which elaborates it.
5) Self-defending: When a human speaks or acts upon an unrecognized assuming of
identity––of "absolute certainty"––and then proceeds to defend that choice, that which
gets 'defended' in the process consists of THE ASSUMING. I dall this protocol selfdefending. As I perceive the matter, for a human to DO self-defending not only confers
no survival advantage, but, in general, damages survival prospects, her/his own and/or
those of others. That damage can have major––even global––extent (e. g. de-forestation,
the Aswan High Dam or the Three-Gorges Dam, etc.).
6) ‘Apparently purposive’ and ‘directive correlation’: The text printed on the dustjacket of Sommerhoff’s 1950 book briefly explains the traditional term ‘apparentlypurposive’; points to difficulties which that construct poses; and names the mathematical
construct, ‘directive correlation’, which Sommerhoff provides to clarify the issues
involved.
The aim of this book is to provide the biologist, psychologist, and
philosopher with a formal analysis of the abstract characteristics which
distinguish the activities of living beings from inorganic activities. These
differences are frequently described in terms like those of the following
statement: Living beings possess a ‘distinctive level of organization’

which is shown in the striking and apparently ‘goal-directed’ or
‘purposive’ manner in which their activities are ‘adapted’, ‘regulated’ or
‘integrated, and ‘serve the maintenance’ of the individual or species. For
the purposes of a scientific theory of life concepts such as those contained
in this description are too vague and too dangerously anthropomorphic;
and this has led to an impasse in biological theory. The author therefore
sets out to expose and analyse the exact relations in space and time to
which these concepts refer, and to show how, with the aid of the
mathematical concept of ‘directive orrelation’, each one of them may be
paraphrased in precise and strictly scientific terms. In the second part of
the book his results are used for clarifying ideas about instinct, learning
and memory; the general nature of life and the rationale of selfmaintenance; social organization; the abstract differences between ‘higher
‘ and ‘lower’ forms of life, and the nature of biological
progress. (Sommerhoff, 1950, dust jacket)
Elsewhere, to serve my purposes, I had to translate Sommerhoff’s WIE mathematical
construct into my non-standard notation. (Hilgartner, 1984) That converts a sentence
from WIE set theory containing some 19 characters (including punctuation marks)
occupying one line, into a passage, written in my non-standard notation, consisting of
some 108 characters, occupying five distinct lines. Furthermore, I re-named it as a verbform, directively correlated.
7) “… and the organism can, in some sense or other, judge the starting-guess(es) against
the outcome, on a scale of disconfirmed…not-disconfirmed.”
As I see it, an outcome which conclusively disconfirms our organism’s survival-oriented
guesses probably would leave him dead on the spot. An outcome that leaves our
organism fatally injured seems to me almost as unfavorable. When an outcome leaves our
organism more or less damaged, the process of recovering his health and strength will
require, at the very least, his energies, a relatively safe location, and a fraction of his
lifespan. An outcomes in which our organism fails to obtain what he most needed, but
does not get injured, leaves him hungry, uncomfortable, and to some degree in pain.
Where this last pattern occurs over and over—becomes chronic—I call it bare survival.
An outcome in which our organism’s starting-guesses appear almost entirely notdisconfirmed leaves him replete, sated.
8) The dialect of E-Prime, proposed by D. David Bourland, Jr. (1928-2000), consists of
standard English with the exclusion of every inflectional form of to be. (Bourland,
1965/66) In everything I have written since 1968, I have used the E-Prime dialect. It does
not solve the noun-verb problem, but proves useful in other, lesser ways.
9) Several of Moonhawk’s colleagues have collected many of his writings at:
http://www.enformy.com/alford.htm

10) Languagers who use WIE tongues cannot avoid elaborating a WIE World-View, in
which, willy-nilly, they project the noun-verb distinction onto the Cosmos. That means
that they posit that the Cosmos consists of two parts—a ‘fixed’ part (e.g., static-andunchanging ‘matter’, identical with nouns, and obviously ‘non-living’)—and an
‘evanescent’ part (e.g., ‘mind’ or ‘soul’ or ‘spirit’, etc., expressed by verbs and the other
“parts of speech”), which remains sepatrated from ‘matter’ by an ‘unbridgeable gap’.
Then, to account for ‘Life’ (or ‘living organisms’), they find that they must BREAK THE
RULES they have set up—they must posit ‘magic’, or ‘intervention of a god’, something
that enables ‘spirit’ to cross the ‘unbridgeable gap’ so as to ‘animate’ the non-living
‘matter’ of the organism’s ‘body’, for a while. They explain ‘Death’ by positing that “the
‘spirit’ departs”.
No later than the era of Aristotle, Western philosophers (and then, the philosophers’
academic successors) found this doctrine unpalatable, and began concealing it—papering
it over—under a flood of noun-forms. Today, virtually no one will claim this doctrine as
her/his ‘conscious belief’. In particular, most scientists claim that their predecessors over
the past half-millennium succeeded in exorcizing the ‘demons’ or ‘spirits’ from scientific
theories. But as long as workers continue relying on the noun-verb distinction, and using
the various vocabularies that express the WIE dualism, they still tacitly base what they
DO on this ancient dualistic doctrine. Please remember that WIE physicists study
‘matter’, and WIE psychologists or theologians study ‘mind’ or ‘spirit’.
11) The Harper Dictionary of Modern Thought describes the construct of dualism as
“Any theory which holds that there is, either in the universe at large or in some
significant part of it, an ultimate and irreducible distinction of nature between two
different kinds of thing.” (Bullock & Stallybrass, 1977 p. 183a)
12) Claude Bernard (1813-1878), a French physiologist, proposed the construct of
internal environment (French, milieu intérieur) and so partitioned the construct of
‘environment’ according to the distinction between ‘exterior’ and ‘interior’. (Bernard,
1865)
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Abstract
The goal of eco-informatics is to represent natural biodiversity and ecosystem
phenomena, and to communicate such information to society, for science, valuation,
management, and policy. Communication is the key, for without it information does not
inform. We argue that past approaches to building databases and information systems
were incomplete, and thus less communicative than needed regarding ecological
phenomena. Information systems until recently have been limited to data about the
physical state of the environment and biological components. While this worked well for
physical systems, which can be modeled mechanistically, based on observable states and
the application of general mechanistic laws, living systems have entailments beyond such
mechanisms. They tend to generate additional system-dependent laws, or ‘functions’ that
are internal to the natural system, and correspondingly must be represented as internal to
the informatics system. Robert Rosen’s theory of ‘relational complexity’ is an appropriate
foundation for new thinking about the entailment structure of living systems, and how to
reflect that in informatics so it may represent living systems better. We derive from
Rosen’s work, specifically his ‘modeling relation,’ a working theory of natural
communication that can be implemented in informatics. This approach represents nature
in terms of a complementarity between states and ‘functions.’ Functions act as system
attractors or potentials, inducing but not determining change. The relationship is
inherently complex, and when implemented in informatics it can support exploration of
complex behaviors through simulations and scenario-building. Ecological functions, the
‘missing element’ in informatics, can be represented (but not totally specified) in the
informatics architecture as a generalized form of ecological ‘niche’ model. A generalized
form of niche model can be integrated with the database design. Relational complexity
itself describes a natural form of communication. Designing informatics in an analogous
manner suggests that it too will have better communication capacities. This, we argue,
will allow informatics to accomplish its goal to communicate and inform. Various
traditions, most notably from the East, present a view of the world as fundamentally
complex and in constant communication with itself. To have a scientific way of
representing this concept will improve integration across society and with various
approaches to valuation, including indigenous values and perspectives. These needs are
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met in the proposed relational design for eco-informatics and enterprise development. A
demonstration of how niche modeling can be used to represent an ecological function (the
primary productivity of India) is appended. We believe the theory and implementation
described here is a promising foundation on which advanced informatics capabilities may
immediately be built to address the complexities of ecosystem management and to help
meet pressing societal needs.
Keywords: Information, Communication, Relational Complexity, Niche Modeling,
Ecosystem Informatics.

Introduction
The goal of ecosystem informatics is to support science and inform society so that
important choices can be made (Cushing and Wilson, 2004). This requires that
informatics provide effective communication of not only what exists in nature, but also
what it is prone to do, so that we can understand and manage it. To address this need we
re-examine information theory and propose a natural philosophy of information and
communication that can be applied in an appropriate design for eco-informatics.
Our inquiry began by asking if there may be a better foundation for thinking about
ecological systems than the physical concept of states and universal laws governing their
change. It has long been a slogan in ecology that “the whole is greater than the sum of
the parts;” but to date there has not been a precise understanding of this principle. As we
consider the needs for ecological and ecosystem informatics, however, this question
becomes paramount – for if we are indeed leaving something important and natural out of
those information systems, which will be used to support advanced research and decision
making, we can be sure some potentially important limitations will result.
We believe that a new foundation is needed to reflect natural complexity in ecosystem
science and informatics, and especially to serve ecosystem management. In particular, we
need not only data about system states, but a formal representation of ecological
functions as potentials or attractors of a natural system. Such potentials have a real effect
on how the system changes. That effect can be understood as involving the transfer and
use of information to induce change.
The idea that nature is entailed through information transfers grew out of scientific theory
about relational complexity developed by Robert Rosen (Rosen, 1985). It was also found
to correspond with ancient Vedic teachings of India that describe nature as a system of
communications (Kumar, 2006). The idea of information in nature has been around for
some time, but here we provide a theory to allow practical use of the concept. Applying
this idea required little more than taking seriously what most ecologists have sensed –
that nature is fundamentally complex in ways that distinguish it from a mechanism.
Modifying Rosen’s theory, we derived a relatively straightforward way to represent this
kind of complexity and wholeness. We employ ecological niche models to represent the
less tangible “attractors” or “potentials” of the ecosystem. We suggest that ecoinformatics systems or enterprises can easily be built on these principles, making them
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more useful for studying and simulating natural behaviors that are impossible to quantify
or predict otherwise.
A great benefit of re-evaluating the foundation of ecosystem informatics in this way lies
in the possibility that such a system will itself be more capable of meaningful
communication within the human system of science, valuation, management, and policy,
because it is entailed the same way as natural communication. Everything that is systemdependent should be incorporated into the informatics enterprise to accomplish this.
Scientific communication for policy and decision making has often been ineffective
because it does not communicate complete information, i.e., about states and their
relationship with system-dependent functions. Ecosystem management requires
informatics that are capable of delivering both and exploring that relationship. .

From Mechanism to Relational Function
Although many useful elements of theory have been adapted from the physical sciences,
ecologists have generally found it impossible to follow the construction of physics as a
foundation for ecology. Ecology has thus greatly suffered from lack of a central theory
of its own (Simberloff, 1981). Virtually every new assessment or synthesis of landscape
ecology calls for “new thinking” (Scott, et. al., 2002). Here we adopt some ideas from
Robert Rosen to establish a fundamental theory on which we can expand ecological
informatics to include functional elements of the ecosystem.
Speaking of “function” of a living system is unavoidable in ecology. Functions may also
be understood as ecological potentials. For example, the function of providing tiger
habitat creates a potential that tigers could realize in some important way. The ecosystem,
in this sense, ‘anticipates’ tigers.
Landscape ecology often refers to “pattern and process” (Turner, Gardner and O'Neill,
2001). Process tends to be dealt with mechanistically, imagining it to be limited to
dynamics that build patterns from the ‘bottom up’ according to general laws (with
external origin). There is also a ‘top down’ causality that comes as a whole system
interaction, or feedback from the greater nature of the whole to its parts. This produces
system-dependent laws of internal origin and uniqueness. We refer to these as system
functions, which may arise as a feedback or interaction between components of a system
and their context. These contextual relations play a role in defining what is produced
inside the system. Functions thus emerge from within the system and are part of the
whole organization. Such functions affect both the behavior and existence of various
components, and also induce change in other related systems.
Patterns can be seen to result from the influence of both processes and functions. For
example, do the organs in the human body define the organism as the sum of their
processes, or does the organism define and produce the organs as a realization of its
functional requirements? Both are true.
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In mechanistic theory, physical states and their laws are re-constructible into predictions
of what the system will do. But in living systems, system-dependent functions, which
may be imagined as local laws, intervene, making behaviors unpredictable.
Consequently, those things that can be generally “predicted” represent a peripheral aspect
of ecological and social systems – their physical constraints. What we wish and need to
know about them is precisely the things that are hardest to know and predict because
these systems are, due to functional entailments, adaptive, self-defining – elusive.
Adding functions as relational components in our theory of ecosystems is a way of
representing influential aspects of the whole as if they were fuzzy parts, and thus being
able to visualize, comprehend, and work with them. If we accept this on the practical
level, it follows that such fuzzy parts should be treated in ecoinformatics as components
of the natural system. They must therefore be represented in the information system in
relationship with the well-defined components or states. Because of the legacy of
reducing knowledge to physical concepts we are used to the idea of observing and
measuring states of a natural system and representing these as empirical ‘data.’ We have
not had the habit or the design criteria to represent local functions as effective
entailments.

A Brief History of Information
Our concept of data and information for environmental science dates back to the 1950’s.
It is almost entirely about physical systems (Kineman, 2003). Information was defined by
World War II cryptography research (Corning, 2001) in terms of one-way transmission
models, and this formed the basis for our primary theory of communication surviving
until today. Information itself was associated with processes of life and described in
terms of thermodynamic concepts of order in Erwin Schroedinger’s famous book “What
is Life?” In particular “neg-entropy,” the opposite of entropy, was defined as a measure
of order. Shannon took this as a measure of information, deceptively replacing
Boltzman’s thermodynamic variable ‘W’ with the probability of any given event. This
yielded the formula:
I = -log2 Pa
, where I is the ‘amount’ of information,
and Pa is the probability of event ‘a’
Their concept of information was “that which reduces uncertainty,” which led to the
definition of information as “That which makes a change in probability assignment.”
(Tribus, 1971, cited in Ulanowitcz, 1997). These communication theories were very
linear in concept, as in the communication model adopted by Claude Shannon, Norbert
Wiener, and Warren Weaver (Fig. 1).
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Figure 1

Shannon-Weaver Model (Underwood, 2003)
The linear concept of ‘information-as-transmission’ (Figure 1) permeates our data and
informatics thinking even today. Information is considered almost a “thing” that goes
from one location to another, or is stored, all the while remaining well-defined in itself.
Decoding into bits on magnetic and optical media is a way to record data, which we
imagine is the essential component of information.
Critics have pointed out that information isn’t removed from its source when it is “sent,”
and hence it is not actually transmitted or conducted, but replicated. Furthermore, the
changes it induces in other locations and systems are generally dependent on the copying
procedure (a function) and context (a constraint). Whereas error is depicted as the
addition of “noise” in a transmission model, copying error in living systems actually
results from incompleteness in the copying procedure and multiple possible
recombinations. The improvement in replication of data, by encoding it digitally, applies
only to the syntactic aspect of information (measurable states) and thus can theoretically
be exact. But when nature itself makes copies, it replicates complex wholes that involve
both structure (state) and function (potential). By focusing only on measurable aspects,
i.e., states, we thus have a very limited and mechanical concept of information that does
not relate very well to natural living systems.

Information Becomes Informatics, But At What Cost?
As Data Centers were created in the 1950’s to support emerging environmental observing
programs, they had little question about the complex aspects of information. Data became
even more objectified in “data sets” and data products, which could be distributed as
goods.
These concepts of data and information worked very well for describing physical systems
which in general can be described in mechanical terms. Nearly all World Data Centres
that became established until recently were devoted to physical measures. Despite
numerous biological programs since the 1950’s almost no biological or ecological data
centers were created for global studies (with the exception of research labs and museums,
which developed their own localized resources). With the advent of “global change”
programs following inauguration of the International Geosphere-Biosphere Program
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(IGBP) in 1986, more general interests began to emerge regarding living and social
systems, but still only a few Centers were established for biological data. A likely reason
for this is that physical measures are well-defined and generally applicable to many
contexts, whereas biological and ecological measures tend to be system-dependent and
contextual, requiring a vastly different approach to their organization. Furthermore,
having a small set of consistent measures that apply generally, made it profitable for
companies to invest in instrumentation. The development of instrumentation since the
1930’s was specifically cited as one reason for conducting the International Geophysical
Year in 1957. During that year the only biological observations were in Antarctica, as a
result of having to travel overland to get the physical data.
The ability of such data to “communicate” information, however, was based on the
general nature of physical laws. Everyone acquiring these syntactic representations could
add back the semantics and use the data accurately in physical models. But this ran afoul
quickly with regard to representing living systems, quite simply because systemdependent functions exist semi-independently of measurable states, and we have had no
good way of recording it.
The first attempt to correct this problem was to provide “metadata” or “data about the
data.” In a way metadata is a first attempt to restore knowledge of function to the
syntactic components measured, but a very limited attempt that only documents some of
the research context, not the natural system context itself. The advent and wide
application of “Geographic Information Systems” (GIS) introduced a technology that
centered on representing patterns in or derived from data, patterns that can also act as
functions modifying state variables. This was a further step toward capturing system
functions, but its techniques again focused on physical and statistical representations
associated primarily with observations and introducing some exploratory work with
representing system potentials. Recent interest in niche modeling is a promising aspect of
this development. Nevertheless, this is the current status of environmental “informatics,”
which has yet to become truly ecological, i.e., expressive of the natural relationships
involved in living systems.
What is interesting about biology and ecology is diversity and innovation, and yet these
very things are what make it difficult to define and collect data. The appropriate
instrumentation for recording diversity and system-dependent phenomena, is a diverse,
distributed system, which we have today in the Internet. It is neither surprising nor
coincidental that the US National Biological Information Infrastructure (NBII), the first
general biological data facility, is also the first truly distributed data facility, made
possible by internet infrastructures. This, combined with GIS architecture, provides the
kind of “instrumentation” that is necessary for observing complex systems, but we have
yet to realize its full potential to represent ecosystem functions.
We point out these shortcomings of current information thinking because it directly
parallels the problem in ecology and ecosystems thinking, and the continuing problem in
ecosystem informatics. That problem is that living systems are complex and not well
characterized by linear, predictable sequences of events and causes that can be
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represented by state measurements alone, i.e., physical concepts. It is that the important
elements of ecosystems and their management are functional relations, not measurable
objects. Correspondingly, an informatics system that treats information as a physical unit
will miss the mark in ecosystems science and management.
The main criticisms of traditional theory that underlies most information and
communication concepts are:
The mechanical “conduit” and “transmission” metaphor,
The lack of contextual influence of system functions,
The lack of reference to meaning (only state “syntax” is represented).

What is Information?
To capture some sense of the whole of living systems, we need a broader, relational
information theory. The idea of thermodynamic order, which is a general system
measure, has been applied for this purpose, most notably in regard to “network
thermodynamics.” Robert Ulanowicz (Ulanowicz, 1997) for example, defines
information in thermodynamic terms as: “Effects of that which imparts order or pattern
to a system.” He was saying that information is some kind of action imparting order and
changing probabilities, but he did not say what that action is. Peter Corning (Corning,
2001) attempted to fill the gap in communication theory with a concept of “control
information” which presumably would be the effects of that which controls a system,
particularly in the mode of catalytic processes. This too, begs the definition of what
produces control information. Most definitions of information, even modern ones, say
what it does rather than what it is. These are indeed things that information can do in an
ecosystem, but perhaps not everything. We need to be more general than that for design
purposes.
The term “information” means literally that which causes or changes form within. Form,
in this usage, means structure in a syntactic sense. Hence information is distinct from
structure, i.e., states, and is what causes changes in state. A complete shift can be made
from information as some additional syntax (a physical concept), to information as
essentially semantic. For example one definition in cybernetics is “the meaning of the
representation of a fact (or of a message) for the receiver.” (Principia Cybernetica Web,
2005). But then we have to say what “meaning” is and how to represent it. One can ask:
is there something other than the state of a system that is involved in a change in state or
meaning? The field of biosemiotics (Hoffmeyer, 1997) attempts, with limited success, to
add the contextual and semantic elements this question implies, but retains much of
traditional information theory, including its linear transmission model (Corning, 2001).
In ecosystem management and policy we are as concerned with functions and meanings
as we are with states, and most scientists recognize that these are different. For example,
the fact that a given system has a high level of measurable primary production may miss
the possibility that the system is overproducing and has a potential to catastrophically flip
to another condition (i.e., ‘crash’). Where does that potential exist? Its scientific and
political importance, the difference that is induced by its meaning, is in human society.
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The meaning itself arises from an interaction between two systems (the ecosystem and a
human context). As a system function (potential for ecological change) it exists in the
ecosystem that has feedbacks regulating stability. It is better described as an “attractor”
(as in chaos theory) than a mechanism, because its effect is real but the precise result is
uncertain. If we think of it as an information component, it is a semantic complement of a
state or set of states. Since it has real effects, we consider it to be an actual component of
a natural system that can drive ecosystem dynamics in various directions. Note that it
does not matter for descriptive purposes if we believe this semantic component is
ultimately explainable in terms of a much larger mechanism, as long as we don’t limit it
to any given mechanism. That proposition properly sets the explanation beyond reach (an
infinite regress), but the complementarity described by state-function relations is very
present and open to exploration: A function can summarize even an infinite number of
mechanistic interactions.
Thus we refer to semantic influences as ‘system functions’ in the sense of one system
having an influence on, or role in another, that role being its function. For example,
“pumping blood” is the function of the heart with respect to the semantics of the human
body, and the meaning of pumping blood in this context is continued life. Meaning is a
final function, or semantic consequence. A system context is required for there to be a
function, which itself is a relational system property rather than a “part.” Combining the
concepts of function, which induces change, and information, which induces change, we
conclude that they are closely related. We are thus constructing a view where
relationships are describable as information exchanges between state and function.
We can now offer our view that, real communication is a dialogue between systems that
imparts a functional difference to them. This in turn induces measurable but partially
uncertain changes in system states. This agrees closely with another recent definition
from cybernetics, that information is associated with “the degree to which one variable of
a system depends on or is constrained by another” (Principia Cybernetica Web, 2003).
We can be even more explicit and say that “information is the means by which one
variable of a system depends on or is constrained by another.” This is the most useful
definition because it easily translates into a special kind of model, the niche model. Note
that a “variable” is not restricted in this definition to measurable states, but may also be
something that is inferred from such a model. We will use this concept as our theory of
communication, and hence to propose a new system design and architecture for
ecosystem informatics.

A Theory of Natural Communication
“I think the definition of information has to include some sort of semantic relation.
Information is inherently relational-- it is only information if there are referents attached
and it is the referent that makes it "information". This is why raw data, divorced from all
referents, is not information.” Judith Rosen (Rosen, 2005)
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Robert Rosen (Rosen, 1985) developed a
theory of natural complexity involving
encoding
the idea that natural systems are
describable in terms of “modeling
Natural
Formal
relations.” Modeling relations are the
System
System
interplay between natural systems and
representations of them (Figure 1). This
decoding
kind of relationship is well-known in
epistemology as a picture of what we
Figure 1
attempt to do in scientific modeling. We
attempt to copy natural behavior into a
model (encoding) and we use that model for prediction or management (decoding). The
modeling relation can also be taken as a very general picture of informatics, where the
“formal system” is informatics and the “natural system” is nature. Since a goal of
ecosystem informatics is to affect nature in some way through management, it’s decoding
actually results in natural changes. So decoding is not just part of the epistemology, it can
also refer to changes induced by application of the model. We can thus say that the
formal system represents a functional specification for nature that may be both
descriptive and prescriptive, but necessarily with error. The necessity of error arises from
the incompleteness of information transfers in both encoding and decoding. Any system
that attempts to copy another can only do so with regard to a subset of its full nature.
Each system in this kind of relationship is actually an abstraction of (literally “taken out
of”) the other.
A very similar idea of mutual encodings was captured
in the famous drawing of Escher, of two hands drawing
each other (Fig. 2). The implicit complexity is what
intrigues us about this image. We can imagine that
slight errors in drawing might lead to a continuously
changing picture. Furthermore, if there are influences
from the environment/context, say the lighting in the
room, this too will induce some change in the result by
affecting the encodings. These kinds of influence
cannot be specified mechanically. Who can write an
Figure 2
equation for how a change in lighting will alter the
drawing under these conditions? However, carrying the
analogy back to informatics, we can provide information about the lighting and about the
mutual encodings and the systems between which encodings and decodings take place;
and this information can be available for further analysis, to determine common patterns
or perhaps analogies with similar circumstances. Having these key information elements,
we may also be able to determine the dynamic boundaries that such a system with these
components may have; scenarios that can be explored. Ultimately, we are providing
scientific information to help others create art – which is management, policy, ethics and
social life. We are not telling them how to live or what to draw, and yet even ethical
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choices and value beliefs can be represented in this framework, as natural or human
functions.
There are ways in which the modeling relationship itself describes a natural process. It
obviously describes a human capability. If you imagine going to Paris, you have in your
mind a model of Paris, the trip, yourself, the weather, etc. It is also apparent that many
organisms operate in a similar manner, making models of nature and responding to them.
Even plants do this to anticipate seasonal changes, although we presume the process need
not be cognitive or self-aware. It is possible, in fact, to think of living nature entirely in
terms of such modeling relations. This follows from Rosen’s theory and is an explicit
representation of what Gregory Bateson called “information in nature,” where
information is “encoded” and “decoded” to represent and induce the alteration of states.
The objection may arise that not all systems have such models. What about primitive life
and physical systems? Where no model-driven behavior is apparent, the diagram can still
be applied as a more general theory. It is merely the case that encoding and decoding
commute, and each system copies the other exactly, removing the difference between
model and system. We could say, in this case, that the system is its own model, and thus
it follows only the general laws (functions) that we use to define the material system.
This would be the case for physical systems that are defined as mechanisms, which itself
is a subset of the reality of a natural system, abstracting only precise states (measurables)
and not the internal functions. Proposing an internal model is thus unnecessary for a
specific theory of mechanisms, but it is important for complex systems and as a general
theory for both. We can also say that in the case of physical systems, the formal
component is not differentiated (or is simply not independently organized) to provide
influences from an independent model. We thus have a framework based on information
exchanges that applies generally to all known phenomena from quantum to cosmos.1
The essence of this approach is to view living system complexity as resulting from such
modeling relations, which then allows us to recapitulate that presumed natural entailment
in the informatics system or enterprise. This idea has appeared in ecology before,
although not with a fundamental theory that generalizes it. C.S. Holling’s idea of
“adaptive management” is nearly an identical concept in its intent, where the results of
management would be assessed iteratively, by going around this kind of
encoding/decoding loop many times adjusting to the effects of past management.

The Step from Theory to Practice
To translate the modeling relationship, which is really a natural philosophy, into a natural
science that can be implemented in an informatics system or enterprise and tested, we had
to modify it for practical use. When the epistemological relationship in Figure 1 is
considered natural, and we attempt to understand it as such, what we are capable of
confirming in nature is a slightly different dichotomy than imaged philosophically,
because we cannot observe whole systems. What we can observe or infer is more like
what is shown in Figure 3. It is the same diagram and same basic relationship, but this
time it is labeled according to what we can either observe (on the left) or infer (on the
10

right) about a natural system.
Because of these two abilities, all
systems appear to have both
components in relationship (whereas
what we assume is really happening
is shown in Figure 1). We can
imagine Figure 2 nested inside
Figure 1, in the box on the left
labeled “natural system,” as this is
what science and the informatics
enterprise will see.

encoding
Observable
structure

Implicit
Function
decoding

Figure 3

Because this relationship is essentially two systems copying each other, it has the ability
to be complex. The copying operations create a mutual information transfer that induces
unpredictable change in both systems. Uncertainty arises in the process of abstracting
information in each direction, because it is uncertain what information will be abstracted
from the whole. The greater environment or context influences (or constrains) the
relationship by affecting the abstraction. The encoding and decoding inductions reside in
the outer environment of the relationship and are thus not entailed by either system in the
modeling relation. In this sense the “modeler” (meant metaphorically) is part of the
context. It is one of the unique features of Rosennean theory that entailments are
considered from both above and below. In other words, it considers dynamics, which are
non-complex in Rosennean terms, but also the influence from context, the later being
most important for living systems and the source of complexity.
Figure 1 represents a natural philosophy of complex relationships that implicitly involves
similar relationships, built above and within this picture on each side and without limit
(an infinite nesting of Figure 1 inside itself). The infinite expansion is philosophically
necessary to complete the system semantics from all the possible relations in nature. This
captures the ecological concept that “everything is connected to everything else.” It is
implicit that it presents a view of the relationships in terms of the more proximal ones of
interest and more distal ones that appear in the nesting.
However, in the translation to a relational theory, which Figure 3 shows, these implied
contextual (larger and smaller) natural relations, become represented differently than an
infinite nesting. They are instead distributed at the same level as the primary relationship
of interest, in many structure-function relationships that can be represented as a network
of relations. In this way, whatever is needed in the analysis can be added as another
structure-function link. The result is a representation of a fully complex adaptive system
that represents nature as closely as knowledge will allow, and makes the functional
relationships available for scientific testing. A system designed this way is a simulator of
creative and adaptive possibilities that depend on the constraints of its environment.
Indeed a very similar idea to this has been used as a basis for simulating life in cellular
automata and artificial intelligence.2 We think it is an adequate representation of complex
living systems for the purpose of designing how we collect and organize information
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ourselves, i.e., the informatics enterprise, recognizing, as the Natural Philosophy would
dictate, that all information is incomplete. It is thus important to note that the structure of
the informatics system along these lines is not itself a model of the ecosystem for two
reasons. First, it is at best a simulation, since we have translated what is presumed natural
(Figure 1) into what can be simulated (Figure 3). Second, aside from practical or
experimental error, there is a threshold of knowledge in this theory of nature – an
indeterminacy. This means that even an exact duplicate ecosystem built on the same
natural components would not necessarily replicate behavior. At best we can explore the
range and likelihood of behaviors and assess possibilities. It is partly for this reason that
explicit representation of each hypothesized function, or system potential, is valuable.
The goal is understanding the system behavior better than we could by working with
states alone. Human skills will be required (by the users of the informatics) to reach
decisions and weigh values based on possibilities and probabilities. The implication of
this architecture is that it will help us ‘think’ and communicate like nature.

What Is communication?
We are now ready to put these relational concepts together to form a theory of
communication suitable for informatics design. Communication involves information
transfer, and we have identified information with “functions” inferred from a system and
complementary to its structure. Modeling relations of the kind discussed are infinitely
constructable, by matching up structures and functions. The modeling relation itself
represents communication within a given system. When at least two instances of the
modeling relation are paired, as in Fig. 4, communication extends externally, to another
system and context.

encoding
Structure
(states)
decoding

F
Function

Context A

ecosystem

decoding
Structure
(states)
encoding
Context B

Information

human system

Figure 4
We can see that functions become the information that translates between observable
conditions and changes them. In the example shown in Figure 4, we can imagine a
landscape pattern that is part of an ecosystem in Context A, a functional inference from
that pattern, which is a potential of some kind, and then an interaction of that potential
with another system, say certain measurables in human society in Context B. In this way
ecosystem and society are in communication, through functional information transfers.
This is very similar to Peter Corning’s idea of “control information” (Corning, 2001). It is
information altering system states from the “outside,” i.e, from a context.
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Now if we ask what is important in ecosystem informatics, knowing the structural
patterns or knowing the functional potentials, it should be clear if we believe this
communication model that one would want to know the functions at least as well as the
patterns. Furthermore, it is the functions that will communicate best with policy, ethics,
and other elements of society.
Another point to stress regarding Figure 4 is that function in context is what creates
meaning. For example, an automobile in your garage means nothing without knowing its
function. Knowing its function it means you can travel. Its meaning changes if it is in
someone else’s garage. In the diagram the two example contexts establish two different
meanings for F, the function that is in communication between the two systems. If F is,
for example, potential primary production based on climate, F means certain energy and
trophic possibilities in Context A. In Context B it may mean alleviating hunger. The
functions are thus necessary in order to interpret meanings, and thus to communicate
meanings. That multiple functions and meanings are possible can also be demonstrated. If
very high production is the function resulting from energy subsidies and crop
improvement in Context B, meaning
prosperity for all in the human system,
Ecosystem
“Goods”
that meaning in Context A may be
in Society
different, it may mean overproduction
(State)
and future crash. Each of these
Potential
possibilities can be represented in this
Temperature
Vegetation
(State)
(Function)
kind of architecture and each can be
Context A
documented for use in informatics.
As a more explicit example (Figure 5)
we diagram a simple analysis of
communication between an ecosystem
service (goods from vegetation) and
climate, now involving six modeling
relations and explicitly representing data
sets for temperature and rainfall, and
models for potential vegetation and
climate. More variables, of course, can
be involved as needed.

Potential
Climate
(Function)

Rainfall
(State)

Climate
System
(State)

encoding
decoding

Context B

Figure 5

Each of the colored boxes in this diagram can have explicit representations in an
informatics system. Specific state variables are already standard components of a GIS
database. The functions can be represented by adding a new architecture to the GIS
system, built along the same ideas as “entity-attribute” relations, which are its current
foundation. The new architecture would instead have “model-attribute” relations, using
software that in large part already exists. Doing this is feasible today, although it requires
that we adopt some standard parametric ways of modeling ecological functions. Once this
architecture is established, the system can facilitate and keep track of relationships
between functions and states, as in Figure 5, or combinations of sub-functions that
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comprise a “functional cluster” (Figure 6), which, for example, might be an ecosystem
service. An unvalidated demonstration of constructing and combining two functional
models (from a technique under development) to estimate the ecosystem service of
‘potential vegetation’ is shown in Appendix I. Feedbacks to a system can be represented
by allowing the functional
distribution to operate on
state variables according • Climate
Functional
Model
to a model of how they
Functional Cluster
would be affected by • Soil
Functional
Model
Model
other functions or
=
Functional
processes, such as a • Runoff
(e.g. Productivity)
Model
spatial
dispersion
Functional
component. The result is a • Species
Model
cellular automata that is
capable of simulating
Sub-functions can be modeled,
vegetation encroachment
then aggregated
and ‘niche construction’
(Odling-Smee, Laland and
Figure 6: Functional Clustering
Feldman, 2003), such as
soil building.

Conclusion
Ecosystem informatics is ultimately a very practical field. It does not aim to unravel the
mysteries of nature, just to document what can be known. However, how it documents
nature affects what we can later do with the information. For this reason it is important to
examine the limitations we have placed on natural science information, namely the
tendency to represent nature in strictly physical terms. Living systems are not reducible in
the same way as physical systems (Rosen, 1991). Ecosystems defy traditional methods of
description and are complex in a fundamental way. This has profound implications for
the design of ecosystem informatics.
The most basic requirement of a natural science information system is that it should
represent nature, follow nature, and serve as a surrogate for nature in human thinking. It
is axiomatic that to do this at the level of ecosystems, which are inclusive wholes, the
informatics system must be capable of reproducing conditions and behaviors that are
close to what we observe. If natural living systems are complex, then the informatics
system must represent the elements that, in theory, make it complex. To deal properly
with whole systems and their intrinsic complexity, we will need to represent, in addition
to state variables, the relationships between states, contexts, meanings, and feedbacks.
This can be accomplished by representing ecological functions as active potentials. In this
way ecosystems can be represented for informatics purposes, in terms of states and
functions. Functions may be inferred from states, but they are not reducible to states.
They are more associated with information, acting as the means for altering states within
and between systems.
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The key to implementing this idea is to standardize the representation of ecosystem
functions in terms of models, which are in the general class of niche models, and include
them as compliments to data. This creates a foundation of complex structure-function
complementarities that is most representative of nature. Simple tools can then allow their
relationships to be queried and explored in more detail by users of the system.
The approach constitutes a natural theory of communication. This is applied first within
the concept and representation of nature, as communication between ecosystem states and
potentials. That provides the appropriate kind of information and architecture to
communicate externally, between science, ethics, and society. In this social environment
communication must be meaningful, which requires communication of function. By
representing ecological functions as models and making them accessible along with state
variables, we can provide a powerful tool for evaluating options and directing our future.
The informatics enterprise can provide a means to evaluate scientific, political, and
ethical positions and the results of implementing various plans and policies. By building
knowledge of possible outcomes both from an ecological and management point of view,
it can guide future choice and define the reasonable boundaries for ethical and political
decisions.
We have the tools to do this now for spatial (landscape) informatics. In fact, much of
what is proposed here is already in practice in landscape and ecosystem ecology, but it is
not unified within a central informatics theory and current informatics systems provide
only limited support. Nevertheless, it is entirely possible to build a better system using
currently available tools.
Ultimately informatics must be practical. It is ironic to have to describe a radically
different view of nature at a deep philosophical level in order to arrive at a simple and
practical approach in ecological informatics. However, this is the grand goal of science;
to find a more parsimonious way of describing something that is very complex. We
believe we have found it, and yet the discovery hardly seems novel, as these kinds of data
sets already exist. What does not seem to exist is an understanding of how they should be
related, and particularly the tremendous opportunity for bio/eco informatics to build on
that relationship.
We also believe that the needs for communication within science and between science,
society, and policy would be greatly increased by adopting the approach described here.
This is because it is a natural communication structure that is itself rich in entailments,
including context and feedback. What works within the architecture to simulate natural
behavior operates at the larger level of the informatics enterprise to make communication
with society more natural. When decision makers are provided both kinds of information,
syntactic and semantic, they have the foundation of what science can provide. We believe
that relational complexity theory can provide the necessary design concepts for building
such a new and more relevant informatics enterprise.
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Appendix I: Architecture for Mapping
Ecological Functions (AMEF)
Kineman, J.J.
1

Cooperative Institute for Research in the Environmental Sciences, University of
Colorado, Boulder, Colorado 80309 USA, John.Kineman@colorado.edu
A simple demonstration (unvalidated) of using a niche model to produce a functional
distribution is shown in Figures 7, 8, and 9. Figure 7 shows how an “n-dimensional
niche” might appear in environmental (state) space. The concept is to build this niche
Figure 7: Niche
hypervolume
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Figure 8: Functional Response to
Rainfall

model from environmental variables representing the n-dimensions, and to combine their
functional response curves (Figure 8) in an appropriate way to produce the niche
hypervolume. One problem of this kind of modeling is that there is no unambiguous way
to recompose a true niche from orthogonal components without knowing all the codependencies, which is a virtual impossibility. Statistical approximations are available
using certain assumptions that make the result generally valid, but at the cost of missing
much of the ecology. Some new methods are being developed to build more “ecological”
meaning into the construction of such hypervolumes. Figure 9 presents the results of this
crude demonstration based on only two environmental variables, rainfall and temperature
averaged during the growing season. Because this climate-related potential vegetation
would miss suitable conditions for vegetation along rivers in otherwise arid regions, a
second model was created to capture potential vegetation from runoff. These two can be
combined. The final result is not intended here as a scientific product and no attempt was
made to validate it except comparison with a satellite image of Vegetation Index for the
same period. The decent correlation given the few variables considered demonstrates the
value of this concept. One can begin with available knowledge and data and test
additional constraints as needed and hypothesized, iterating the result. The point is to not
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store this result as a digital map, because it is not data about states of the system. Instead
we store this in model form, as a “functor” operating on the underlying state variables,
which, in this case, are stored in the GIS as digital maps.

low
high

high

Satellite Image

high
low

R = .6

high
medium
low

Climate based Model

+

Runoff Model

=

Combined Models

Figure 9: Potential Vegetation Map (Model)/for India
An architecture for building and combining such models is under development using
existing Spatial database techniques. This can be implemented as an analogy to the
standard “entity-attribute” relationship that is the foundation of GIS technology.
However, we expand this concept to a
“model-attribute” relationship. The table
Example: Model-Attribute Architecture
of attributes can then contain the
parameters of the model, the variables
used, and metadata about the function
specified. In this way we achieve the
recommendation of this paper, to
represent state variables and functions in
Entity-Attribute
Table
a dynamic relationship.
Entity = Caspian Sea

Functional
Relation

Figure 10 shows a typical inquiry in
Arc/GIS of an entity-attribute table. The
analogous “model-attribute” relationship
is written in to demonstrate how it might
be implemented analogously. Figure 11

Niche Model = Sturgeon

Model-Attribute
Table

Model Type
Type
SK Gaussian type I
Dimensions 3
Dim-1
Temperature
Dim-2
Precipitation
Dim-3
PAR
Parameters

File
GN1.mcd
Tavg001
PRE043
PAR5

Figure 10: Entity-Attribute and
Model–Attribute Tables
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shows the operational linkages of the model, reading state variables from a database and
producing a functional distribution map. As indicated the architecture easily allows
iteration of the process. Furthermore, output functions can be used to modify state
variables, even those used in the original functional determination. This allows for niche
and landscape modification in a very similar manner to cellular automata. In this manner
very complex simulations can be explored; however the main purpose of this architecture
is to provide the informatics capabilities to researchers, technically oriented policy
analysts, educators, and other users. Such a system can also allow for combinations of
functions, to represent more complex ecosystem services. A conceptual diagram of this is
shown in Figure 11.
We hope we have demonstrated the feasibility of building functions into an informatics
enterprise using only a slight modification to the existing architecture of Geographic
Information Systems. This approach is being developed in several locations, and already
there are instances of its effective deployment for limited purposes.

Figure 10: Iterative Use of Niche Model
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End Notes:
1

There are general implications of relational complexity for science which are beyond the scope of this
paper.
2
This does not mean we believe life can actually be duplicated in a state-based computer. The
transformation we made from natural philosophy – the Rosen relationship – to a practical implementation
of it in terms of structure-function relations, changes the entailment structure significantly enough to
prevent it from being fully natural. In particular, functions affect whole systems, not just their structural
aspect. This happens simultaneously in nature, and by this construction we are stretching it out iteratively
for analytical purposes. The analysis cannot be reassembled into a synthetic whole because it has been
permanently stripped of its simultaneous, holistic entailments. In a sense, the moment of “now” has been
removed to make the system observable in pieces, as all analysis does. We do not know how to put “now”
back into the system, which is probably the necessary ingredient for actual life. But for informatics, we
know that a scientific theory or model is never the actual thing it represents. It seeks to be our best
cognitive representation of it.
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From Economic to Sustainable Development - Unfolding the Concept of Law
Hanne Birgitte Jensen
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Abstract
The paper presents an analysis of the interrelationship of law, policy and knowledge under conditions of globalization. The paper’s basic premise is that the emergence of the sustainable development
policy has been driven by an expanding awareness of the world as a singular and interdependent entity. My principal argument is that the policy of sustainable development is part of a wider epistemic
shift, - which means that we - the global community at large - understand the world differently today than 50-60 years ago when the United Nations and the Bretton Woods inspired institutions were
established. The theory of change underlying the policy represents, therefore, a shift from the model of economic development, which builds on the idea of separation and functional specialization, to a
model of sustainable development, which builds on interdependence and integration.
I suggest that the sustainable development policy provides us with a key to develop a common theoretical framework for explaining the implications of the epistemic shift, but, that giving effect to the shift
will require research and co-operation between a wide range of disciplines. I further suggest that expanding the concept of law provides a necessary condition for making the epistemic shift operational as
a new paradigm in a global governance context.
In conclusion, I propose that the theoretical insight from the policy provides the resources to answer the post-modern crisis of truth, which in essence is a crisis of reality, self and language. In fact, I
propose that sustainable development has the potential for enabling a change equivalent to that of the Copernican revolution, which concerned man’s place in the cosmos, while sustainable development
concerns man's place in the biosphere. Effectuating the change will, however, require a fundamental willingness of the global scholarly community to engage with - and not merely describe, prescribe, and
measure - reality and the human condition.
Keywords: political philosophy, cognition; many-valued conception of reality

Introduction
The present paper is based on my recently defended thesis "From Economic to Sustainable Development - Enlarging the Concept of Law". The thesis consists of two parts.The first is concerned with the
meaning of sustainable development and the second is concerned with sustainable development and the concept of law in a global age.
The analysis requires that I cast my net wide, because the very point is to demonstrate a systemic relationship between knowledge, cognition, logic and languages and how this field can provide a coherent
framework for thinking about law and governance under conditions of globalization. This brief paper should, therefore, only been seen as providing the material for a debate about the interpretation of
sustainable development as an epistemic shift and more importantly for debating the implications for conceptions of reality, logic, normativity and languages, which must be further elaborated, if we are
to give effect to the rationality embedded in the epistemology of the policy.
In part I of the thesis "The Meaning of Sustainable Development" I provide a chronicle of the development of the policy and an account of how the legal discipline has responded to the policy as a
background for theorizing the policy through an integration analysis. I argue that our realization and understanding of the condition of interdependence can be expressed as following a rule-based theory
of cognition. To conceptualize the process of cognition, I use the metaphor of an operating system. Fundamentally, the operating system is structured as a "complexity reduction rule" created by the
prevailing world view. Furthermore, the interface between individual cognition and societal communication and action can be construed by re-describing the concept of law as legal culture and including a
set of tertiary rules, thus articulating cognition as a third order framework for conceptualizing the normative and for communication and action. The model is of general relevance as an analytical
framework and as such it can be seen as a theoretical contribution distinct from but integral to the policy and practice of sustainable development.

The Meaning of Sustainable Development
Sustainable development was launched as a global policy concept in the 1987 Brundtland Report. In hindsight, the Report has succeeded greatly in establishing sustainable development as a "must" policy
concept on a par with democracy and economic development. The background for the evolution of the policy was a growing awareness of the environmental deterioration caused by the economic
development process as it was preached and practiced after the Second World War combined with the political tensions created by the growing disparity between North and South. The challenges and
conflicts relating to the environment have been addressed within the framework of the United Nations at three major conferences: Stockholm 1972, Rio 1992 and Johannesburg 2002. The Brundtland
Report (Our Common Future, 1987, 43) contains the authoritative characterization of the concept "sustainable development is development that meets the needs of the present without compromising the
ability of future generations to meet their own needs." However, since its inception, the policy concept has been perceived as vague, ambiguous and inherently conflicting. Analytically the debates over the
meaning of the term can be seen as revolving around three general questions:
Is sustainable development about integrating environmental considerations into the economic development process or is it about a development process of a different quality?
Is sustainable development fundamentally a political, legal economic or environmental/ecological concept?
Is the concept inherently conflicting and what is the nature of the contradiction
The perceived conflicts have created problems for policy implementation and have been addressed by subordinating the idea of sustainable development to the conceptual machinery of a particular
discipline, for example, economics (Pearce, 2000). In order to develop an analytical framework for studying the relationship between law and sustainable development I have undertaken a concept
analysis of the policy (Sartori, 1984). Based on this analysis I propose that the meaning of the policy has developed over time and I conclude that philosophically speaking sustainable development is no
longer only about integration of environmental considerations into the economic development process it is about a development process of a different nature. The core meaning of this process includes:
Recognition of the science-supported knowledge of global environmental interdependence and the related strategy of integration
Satisfaction of needs and the necessity for upholding of the biosphere
And the process of participation, which philosophically reflects the reality of interdependence of the power and vulnerability of individual agency.
In conclusion the policy is an empirical entity implying certain kind of constitutive ideas, but it lacks a theoretical framework to specify these ideas, in particular their internal relationship - is there a
hierarchy or how to express the unity of the ideas in an operational way? The policy itself points to integration as a strategy for change. Therefore, in what follows I turn to integration theory. As
explained in Social Science Concepts - A Systematic Analysis (Teune, 1984, 235-264), the term "integration" refers to a highly complex concept. Teune provides an historical account of the rise and fall of
the concept of integration within social sciences - i.e., sociology, economics and political science - after World War II. He notes that, in international relations, the term "interdependence" seems to have
replaced integration since the world crisis of 1973. It is, however, the more theoretical and methodological points that are of interest in relations to the integration strategy advanced by the sustainable
development policy.

According to Teune integration is a relatively precise logical concept:
Integration belongs in the class of concepts that relate to the very core of what we believe we know about the social world. It directly involves the age-old problem of "can the whole be
more than a sum of its parts?" - ... - The concept of integration says that indeed the whole is more than the sum of its parts in particular ways and that answer implies ideologies
(Teune, 237).
It is also a general concept, which can be applied to a wide variety of phenomena, because:
Despite the apparent diversity of meaning of the term integration, there is a core one. The basic idea of integration is old. it is part of the concept of a system: 'The root idea of system is
that of structure or organization, of integration into an orderly whole that functions as an organic unity ' (Rescher, 1979). So conceived, integration is a property of relationships among
components or parts of a system (Teune, 256). ... A core idea of system is structure and structures determine some range of behavior of a system. To define and explain political, social or
economic behavior requires defining the structures of systems that condition their behavior. Conditions are structural if they are determined largely by factors other than the integrations
processes themselves (Teune, 242).
Further, Teune says that:
Because it is a "connection", integration can refer to both a state and to a process by which things come together, or indeed, are taken apart (disintegration). ... Knowing the state of
something at one point in time does not necessarily say anything about the past and future states. And, as will be discussed, this is a source of conceptual confusion, for what must be
known to define a state of a system is different from that to define a system process. The first requires a language for measurement the latter a theory of change (Teune, 239).
We have seen that an impressive "language of measurement" has been generated for sustainable development and I suggest that this dual meaning of integration, referring to both state and process, is
creating not only conceptual confusion but also difficulties in the concrete implementation of the sustainable development policy, where there is an emphasis on taking action towards achieving a
measurable state of sustainable development while leaving the fundamental core - the basic assumption - underlying the development process barely recognized, let alone explicitly addressed.
Now, according to sustainable development we must integrate because we know we are interdependent. Therefore, I propose that we must address our system of knowledge and not merely the system
of, for instance, ecology or economics. If we integrate the components of the core meaning of sustainable development the meaning can be conceptualized as a system of knowledge, where the relationship
between the I and the world - and how we can acquire knowledge about it - is based on awareness of interdependence. This awareness then becomes the constitutive structural framework for developing
the rationality of discourse and action for upholding the biosphere as a necessary condition for human development
Thus, if the nature of reality and the human condition is interdependence, the rules of inference for generating knowledge logically imply acknowledging:
An idea of a whole, however elusive, which is more than the aggregate of the particulars. Thus the understanding of the particular as being inherently related to the whole and vie versa implies that
we cannot have the one without the other, and, therefore, there is, in the abstract, no a priori argument for the importance of the one over the other.
Complexity i.e., the "butterfly effect". In general terms, this expression can be explained as a metaphor for the fact that action at the level of the particular will affect the whole and not only the
separate target and identifiable externalities, because the whole is infinitely complex in its interrelatedness and as such not predictable.
Complexity in turn implies uncertainty, that knowledge is not merely found but also co-created, and that we cannot know all.
On this background, I conclude that the theoretical insight embedded in the vision of sustainable development is related to our knowledge of "what is", i.e., to the ontological starting point for our
perception of the nature of reality and how we can acquire knowledge about it. Consequently, the unit of analysis for integration at the conceptual level - i.e., for constructing a common denominator that
can capture the defining characteristic of the composite concept of sustainable development - is our broadest system of knowledge as it relates to the fundamental perception and cognition of the world and
the human condition. The policy captures the insight that the development process is conditioned on the absolute fact of interdependence. We can change the way we deal with this fact about our material
condition, but it is a commonality we cannot escape. Interdependence is thus a condition determined by factors other than human processes and, applying Teune's theoretical framework for integration as
defined above, it is a structural condition. "Developmental sustainability" a heuristic term to signify the difference between sustainable development based on aggregation of economic rationality with
sustainable development activities and sustainable development based on integration of the elements of the concept into a rationality of its own. Thus "developmental sustainability" implies a development
that focuses on sustaining the biosphere and satisfying needs, and that, in order to do so, must acknowledge and respect interdependence as a structural condition for communication and action. This
construction which designates and articulate the world view as a structural condition for the generation of knowledge at the core of a conceptually integrated understanding of sustainable development
explains knowledge as created in a relationship between an absolute fact about our material condition and a collective and individual interpretation of this fact. Understanding knowledge as created, instead
of found, requires and enables a dynamic and hence many-valued conception of reality. This claim points to a long standing philosophical debate which I shall not provide evidence of here in as so far as
the members of this association have been in the forefront of the debate for now 50 years. Instead I shall postulate that the challenge, which has been identified, is that we are faced with a transition from
a mechanical to a dynamic paradigm or world view. Although there is agreement on the fact of interdependence and the implied complexity and uncertainty, there is no agreement on how to conceptualize
and theorize the implications. Instead each discipline extrapolates from within its own conceptual machinery and is not able to capture the implied whole, nor the nature of the process establishing the
relationship to the parts.
Now the question is how to translate the implications of the epistemic shift represented by the policy into practice. This is an abstract, theoretical and a practical problem. Addressing here the abstract
aspect of the problem, it is necessary to theorize which starts with asking "of what is this an instance?" When applied to the challenge of transporting the implications of the epistemology of the policy into
practice, policy can be seen as an instance of normativity and practice can be seen as an instance of human conduct. Normativity and human conduct are instance of mind, and thus, transporting
"developmental sustainability" requires, fundamentally, that the epistemology be embedded in individual agency, i.e. in the very standard of what constitutes knowledge and rational and legitimate
behavior. Institutionalizing or transporting into practice via particular disciplines or concrete rules and institutions will not suffice.

Hypothesizing the Implications
The epistemology of the sustainable development policy is built on an evolving knowledge of the nature of "what is" as being interdependent thereby replacing a conceptualization of the essential nature
of reality as consisting of separate objects which we can generate knowledge about by observation. Thus, I propose that, to fully put the policy into practice, a comprehensive elaboration of the
implications of this knowledge is required. To that end, in what follows I identify a few of the fundamental implications involved in accepting interdependence as the defining principle of reality and the
human condition.
First, in the abstract, interdependence implies complexity and uncertainty as a defining feature of the relationship between the I and the world, and this, in turn, implies that human beings can know
something, but that it is valid knowledge - part of the concept of knowledge - that we cannot know all.
Second, interdependence also implies a conceptualization of the universal as distinct and as being constituted by the totality of interdependent particulars as opposed to the aggregate of particulars. Such
conceptualization is not necessary if "what is" is seen as a separate objects because they can be aggregated, so the universal is not different from its aggregates and thus the universal is non-existent as a
distinct entity.
Third, the conceptualization of the integration of the policy elements results theoretically in establishing a coherent framework and an objective for a dynamic process of generating knowledge for action
and development instead of merely postulating desired conditions such as freedom, which conceptually is only a relative fact. Furthermore, it reveals that knowledge is not only found by observation, but
is equally created by the participating in the knowledge generating process.
Finally, seeing and understanding "what is" as defined by interdependence also encompasses a conception of the dynamic process of relating and not only a static state.
The policy and strategy of sustainable development has emerged in reaction to a model of knowledge according to which "what is" are objects. The theoretical implications of interdependence, therefore,
cannot be adequately expressed within the present rules for generation and expression of valid knowledge, which are structured as a binary code. This problem - i.e., being unable to express accurately
what is know to be true - has to date been dealt with through, for example, complementarity.
The result is a concept of adequate knowledge, because although, for example, Newtonian mechanics suffices for landing spaceships on the moon, and Ptlomeic astronomy can be sufficient for
navigation, the theories would be empirically false if claimed valid for all purposes.
Now, I propose that the need for representing complexity, uncertainty, and dynamic co-creation as aspects of the generation of valid knowledge for the global development process and human conduct in
general first requires integration of these aspects into the form of representation of the ontological starting point for generating knowledge. In other words, it requires an elaboration of a many-valued
ontology to enlarge and to complement the existing dualistic (binary) concept that represents the nature of reality as being adequately described as a material object or as a state.
To support the plausibility of such an approach, I for now merely provide an example of what is involved and also to indicate that the idea of a many-valued conception of reality has been addressed
constructively within other professional fields such as holism and general systems sciences. Thus, although the ontology and the related epistemologies of the various fields might not be particularly
relevant to governance and democracy in a global age, there is ample methodological experience available concerning applications of the approach. The purpose of the following example is to support my
argument that the ontological starting point and the related structure of social and linguistic representation of knowledge about "what is" can be changed, and that this could have crucial impact on central

concepts such as valid knowledge and the conception of self and the world. In the following, I illustrate how the rules for generating and representing or expressing valid knowledge about "what is" can
differ, which means that they are socially constructed and can be changed according to what is required based on the nature of a changing concept of knowledge.
The text following is taken out of its original Buddhist perspective (Jayatilleke,1968) on international law and adapted to the present purpose of illustrating the technicalities involved in representation of
different systems of knowledge, i.e., different ontological starting points.
Aristolian logic proposes: i) the universe is finite; ii) the universe is not finite. In a Buddhist perspective, it is proposed that the mutually exclusive and together exhaustive alternative
would be brought into better focus by a four-fold form of predication as follows: i) the universe is finite (in all dimensions); the universe is infinite (in all dimensions); iii) the universe
is (partly) finite and (partly) infinite, i.e., both "finite" and "infinite"; iv) the universe is neither finite nor infinite, i.e., both 'finite" and "infinite" cannot be predicated of the universe
because the universe or the space is unreal.
The four-fold form would allow for a more differentiated and thus accurate representation of knowledge about the world and could capture its complexity and uncertainty, which is implied in choosing
interdependence as a defining characterization of "what is". For example, as an integral part of our reasoning, the fourfold form both enables and requires us to reflect on what is known and what is
largely unknown, thus making knowledge generation analytically distinct from but integral to choice. In particular, it enables expression of aspects relevant to both the particular and to the whole, thus
making external (wider community) accountability integral to internal (among the parties) accountability as two aspects of the same action.
The four-fold form also reflects the fact that knowledge is not just found but is co-created, since not only the object, but also the choices of the subject have to be accounted for in the knowledge
generating process. The reasoning and the action taken are based on a perspective that represents awareness and choice and not only a universal truth.
In short, it becomes possible to express valid knowledge as an approximation, and to communicate about reality as being a point or a degree of graduation along a continuum rather than an absolute state.
It is a question of more or less, not either or.
Others have addressed the questions of ontology and language from the particular perspectives of entity, process or relation, as evidenced from the following quotes from Andreas Goppold's writings on
the cognitive model of relation and on information and third order ontology. The quotes are rather extensive, because I find that his explanation, as they stand out of context, illustrate the issues of content
and form to be discussed when addressing the problems of enabling a relational ontology.
Information and Third Order Ontology. The examples of entity, process, and relation, give a primary triadic categorization of being (i.e. a many-valued ontology), even though western
philosophy would refrain from admitting at all that relation and process can be ontological categories. As the discussions between the Parmenides and Heraklit schools, anything in the world
can be perceived either as state (entity) or in flow (process), and it was noted in the beginning )and by the Buddhist philosophy), that the world can also be perceived as a system of relations,
thus showing that non-entity oriented systems of ontology are entirely feasible, and whole civilizations have been built on these foundations.
The morphology of meta patterns: the Triad of Entity-Relation-Transaction. These are fundamental categories of cognition as they are {channeled/filtered} through a (slightly) Sapir-Whorfian
language grid. The presently dominating indo-European language models make ready provisions for two of the epistemological categories Entity/State/Substance} and {Transition/Process},
while obliterating (or treating as insignificant} the possible third category of {Relation}.
The third cognitive model of relation is that of interconnectedness, and of pattern, While the first two cognitive models are fairly easy to understand for Western thinking, the third one is not.
To achieve this perception, another metanoia is needed like it was demonstrated in the retracing of the awakening of the Buddha, Whitehead's society paradigm , and Macy's description of
dependent causation in the model of general systems theory. The Pattern view has been described by Bateson (1979: 18) as "a pattern that connects", referring to Goethe (p.17). Bateson's
definition of context (1979: 15) "as a pattern through time" is the essential platform for the present systematics of the cultural pattern.
Goppold also explains that throughout the history of philosophy, different schools of though have weighed their world models according to these linguistic categories. In his address to the 40th
Anniversary meeting of ISSS in 1996 Goppold emphasized the part-whole question and what he called "the missing ontology of relation" .
Now, bridging theory and practice, I propose that the whole is not monistic or pluralistic but dynamic. The brilliance of the sustainable development policy is that it has focused on interdependence as the
driving logic behind its understanding of how the world works. Interdependence is a noun that signals a state but whose meaning is a process of relating. It therefore captures the ideas of state, process
and relation. In conclusion the debate to be continued is about elaborating the systemic relationship between the world view as relates to cognition, conceptions of reality, logic and languages in a
perspective of the physiological need of the individual for generating knowledge about the world and in a perspective of the relationship between the I and the world.

The Relationship to Law and Governance
In the previous sections I have argued for interpreting the policy of sustainable development as an epistemic shift and hypothesized the development of such a shift into a new paradigm, on which to
reconsider the fundamental concepts of self, reality and language. In my thesis I further demonstrate how this theoretical insight from the policy can be related to law and legal theory. Under the heading
"From the International Law of Co-operation among Sovereign States to Law and Global Governance" I give an outline of the debates over law and legal theory under conditions of globalisation that
includes the debate over unity or fragmentation between general international law and specialized regimes and over the problems of the role of law in delivering justice at a global scale. In conclusion I
refer to authors who suggest to question seriously the traditional concept of positive law as applied to the global level, because it effectively does not capture the situation, which is facing us. Instead more
explorative approaches are advocated, for instance, "Elements of an interactional theory of international law" (Brunnee and Toope, 2000) proposes that law might be evaluated by the influence it exerts
rather than by formal tests of validity rooted in normative hierarchies, and suggests that we should stop looking for the structural distinctions that identify law and examine instead the processes that
constitute a normative continuum bridging from predictable patterns of practice to legally required behavior. This approach recognizes that there is no radical discontinuity between law and non-law, and
that the process of building normativity requires many of the same building blocks as other forms of social normativity. The debate further posits that communication is potentially generative of
international institutions and that the central purpose of law is to facilitate communication. Such arguments naturally link any research on the role of law and the challenge of global governance tightly to
ideas of deliberative democracy, communicative rationality and proceduralisation theory.
Concerning the theoretical link between law and community I examine ideas of conditions of polity building through law. I also examine Habermas' "Proceduralist Paradigm of Law" (Habermas, 1998)
as a candidate for providing a theoretical framework for law and governance - linking the author and addressee of law - in a post-national world. However, the theory is critiqued as being ideal
and inadequate to real life situations.
Instead, I suggest that in order to get beyond the categories formed on knowledge and a world view - we know no longer to be completely true - and create broader concepts, it is necessary to theorize the
empirical material provided by practice and the conceptual machinery we apply. Therefore, I park the existing taxonomy and as a point of departure turn to the most generic definition we have of law. In its
most general and comprehensive sense, law signifies a rule of action and it is applied indiscriminately to all kinds of action: whether animate or inanimate, rational or irrational. In its more confined sense,
law denotes the rule, not of actions in general but of human action. I propose that the first rule of human action is concerned with what constitutes the rule for reaching valid conclusions about what is. It
is the sine qua non that human beings can act and communicate beyond the instinctual level. Therefore, we must address the question of what underlies our rule of validation for what is law and legal
theory. Looking at law from this level of abstraction transcends our present distinctions, and we can explore other differentiations and new terminology that might more accurately capture today's world.
The fact of interdependence, which has been identified by sustainable development de facto integrate all individuals into a community of the biosphere.The question is, however, how an awareness of this
fact can be translated into political identity and shared commitment. Interdependence is a fact that cannot be changed by human conduct and the political development process. It is a shared reference point
common to all. Therefore, I suggest that perhaps we can understand community not as being bound by a common past but by a common future. In political philosophical terms community can be thus be
conceptualized as constituted in the relational space between respect for power of agency and mutual vulnerability and enabled by a rule articulating awareness of interdependence of what is as the
fundamental human conditions. Articulating and elaborating such a rule might enable integration and motivation into a political community based on and acting in accordance with the rule.
In order to connect the findings concerning the insight from sustainable development with the analysis of law and community, I first connect normativity with knowledge through the theory of change
underlying sustainable development - we know we are interdependent and therefore we must act so as to protect the biosphere. In this way the policy tells us that it is the system for knowledge and not
necessarily the system of values, such as freedom, social cohesion and material well being, which is a deciding field of analysis to address in order to explain legitimacy of law and integration and
motivation of people into community.
The system of knowledge can be described as involving the known, the knower and the process of knowing. I propose that this system and process of knowing the human condition and the role it plays
in cognition and conduct can be investigated as scientifically knowable. I further suggest that the system of knowledge can be integrated into the social sphere if understood and expressed as a set of rules:
including the rule of cognition, rules of orientation, rules of inference and rules of representation in language structure. These hypothesized rules are necessary to follow based on physiological need for
cognition. However, the form and content of the rules can differ as demonstrated by the examples above. Thus the hypothesis is that there is a scientifically knowable machinery - consisting of the world
view template created by the culturally mediated awareness of the human condition - which structures the process of processing information for action in accordance with the world view, which thus is
inherent in the socially expressed communication and action. In order to make this understanding of the function of individual awareness theoretically accessible for explaining and understanding conduct

and political action I suggest that we can expand on Hart's classical concept of law (Hart, 1961). Specifically, we can conceptualize law as embedded in a horizontal cultural layer consisting of the
cognitive system and expressed as a "constitution of the mind" with a set of what we can term tertiary rules outlining the constitutive limits for discourse and action. This conceptualization of the
relationship between law and sustainable development - building on our system of knowledge of the human condition - opens a new field of inquiry linking meta-theory, legal culture and development of
positive law and expanding the concept of law to include this layer of normativity would unfold its potential to articulate the enabling and not only the controlling function of law.

Conclusion
As indicated in this paper the potential implications of the theoretical insight which we can derive from the sustainable development policy are radical. To give effect to the world view of sustainable
development as a true paradigm shift will require cooperation between all disciplines because the changes required are deeply seated in conceptions of reality, self and languages.
However in conclusion I underline first that the contribution of the sustainable development policy is that it enable us to articulate and make operational a new paradigm of the human condition. The policy
provides the empirical material and the insight to conceptualize the particular field to be addressed, - it is the field of the knowledge system as based on awareness of the human condition and not the
system of values, ecology, economics or any other particular field. In short the policy shows the way. Secondly, I suggest that law can provide a necessary toolbox for linking the nature with culture and
the individual with community, because the connection between the known and the knower is a construction, which cannot be established from within science with its claim to objectivity and today also
not from within revelation, which is perceived as subjective. Instead, if we expand the understanding of the concept of law as being embedded in a horizontal culturally mediated cognitive layer, we can
give effect to the acceptance of the scientific truth and the political choice of interdependence as a vantage point from where to view a world far too complex to grasp and to the implied responsibility for
individual conduct as an integral part of the human condition.

References
Report of the United Nations Conference on the Human Environment, Stockholm, 5-16 June 1972, UN Doc. A/CONF.48/14/Rev. 1 (1973). The report includes the Stockholm Declaration.
Report of the United Nations Conference on Environment and Development, Rio de Janeiro, 3-14 June 1992, UN Doc. A/CONF.151/26/Rev.1 Vol. I-II (1993). The report includes The Rio Declaration
on Environment and Development and Agenda 21 - a programme of action to implement sustainable development.
Report of the World Summit on Sustainable Development, Johannesburg, 26 August - 4 September 2002, UN Doc. A/CONF.199/20 (2002). The report includes the Johannesburg Declaration
and the Plan of Implementation (POI).
Brunnee, Jutta, and Stephen J. Toope. "Elements of an Interactional Theory of International Law." Columbia Journal of Transnational Law 39 (2000).
Goppold, A. Projekt Leonardo-Leibniz http://www.uni-ulm.de/uni/intgruppen/memosys/.
Habermas, Jürgen "Paradigms of Law" in Rosenfeld, Michael and Andrew Arato, (eds.), Habermas on Law and Democracy: Critical Exchanges . University of California Press, 1998: 13-24.
Hart, H. L. A. The Concept of Law. Oxford: Oxford University Press, 1961/1997 (paperback).
Jayatilleke, K. N. Dhamma Man and Law. Singapore: The Buddhist Research Society, 1968
Our Common Future. The Report of the World Commission on Environment and Development (WCED). Oxford: Oxford University Press, 1987. - The "Brundtland Report."
Pearce, D. and Edward Barbier. Blueprint for a Sustainable Economy. London: Earthscan, 2000.
Sartori, Giovanni. "Guidelines for Concept Analysis." Social Science Concepts. A Systematic Analysis, (editor) Giovanni Sartori. London: Sage, 1984.
Teune, H. "Integration." Social Science Concepts. A Systematic Analysis, (editor) Giovanni Sartori, 235-64. London: Sage, 1984.

Visualization of the Organization:
An Aesthetic Ecology for the City of Newark
Ade Tugbiyele Sedita
NJIT / Rutgers University / UMDNJ, University Heights, Newark, New Jersey, ade@adedesigns.com
The Joint Urban Systems PhD Program

Abstract
Social systems are facing a new set of challenges in the twenty-first century. People from
most disciplines have described their concerns in a similar way, yet use the terminology
of their discipline. These concepts include “the appearance of dilemmas,” “the boiling
point” or simply “collapse.” Terms like “turbulence,” “fear of the future,” “the
unknown,” and “emergence” are also common. Often times, short-term solutions are
used to remedy long-term problems because they are the easiest to implement. This
strategy however seems to exacerbate the problem or simply move it from one area to
another. We have ventured far away from real solutions because of how we have been
taught to think, as well as from limitations we put on how we communicate with each
other. The foundations have been laid for systems thinking. This paper builds on them
by suggesting systems research that uses aesthetics in problem solving. It is not just art
itself that is advocated here but rather an expansion of what we mean by art to include all
of the disciplines, as well as art as a way of doing things.
If aesthetics is another form of communication what is its structure and how can it inform
the development of organizations such as cities? Herein I am concerned with the current
state of the city of Newark and seek alternative approaches to planning or design.
Planning theories and methods of the last century do not work well today because they
were founded on materialism and determinism that dates back to the Industrial Age. This
paper suggests that we begin to embrace new ideas such as human movement systems,
pattern recognition, and symbolism, while working towards collective transformation of
the city. Much of this will involve the acceptance of multiple realities within a city and
managing them by communicating through aesthetics.
Keywords: aesthetics, planning, communication, symbols, systems
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Introduction

Every child is an artist. The problem is how to remain an artist when he
grows up. - Picasso
I was first introduced to the concept of systems and the work of Russell Ackoff by David
L. Hawk, a dual-professor of architecture and management at the New Jersey Institute of
Technology in Newark, New Jersey. Dr. Hawk was also a former student of Ackoff’s at
the Wharton School of Business at the University of Pennsylvania. As a second-year,
undergraduate student of architecture I was lucky to have been told to “learn to unlearn”
what was being passed down to us as “good design.” At first unlearning involved
reevaluating the role of the architect but later it meant visualizing the city at large. I
came to realize that many of the problems cities encounter are rooted in how we learn
about our environment. Students are not taught that cities are actually systems or
organizations with free, autonomous agents. Instead, we learn that they are chaotic
places in need of “control.” With the guidance of systems theory I arrived at the role of
aesthetics as a critical part of identity formation, decision-making and finally
transformation.
One of Dr. Hawk’s recommendations was the book General Systems Theory, which
illustrates how systems theory went from being primarily a mathematical field or hard
science to a social one, attracting soft sciences like biology, philosophy and social
science (Bertanaffly, 1968). This shift occurred when we changed our view of the world
from one of chaos, a nineteenth century scientific perspective, to an organization or
system, a shift from machine age to systems age thinking, respectively. The limitations
of the Machine Age and the promise of the Systems Age, was clearly described by
Ackoff in his 1981 essay “Our Changing Concept of the World.” Machine Age was a
continuation of the nineteenth century view and was governed by the notions of analysis,
reductionism and determinism. These three created a mechanistic world in which the
human had no purpose. The Systems age was a shift towards purposeful systems, those
that consider the environment as an equal player in the functioning of the system, and
stresses synthesis of parts to make a complete whole.
What the systems concept meant for the social sciences was described in Towards a
Social Ecology by F.E. Emery and E. L. Trist. The Forward, written by Sir Geoffrey
Vickers, describes how a business organization operates in similar ways to a city, the
former being a “socio-technical” system and the latter a “socio-physical system. Both are
viewed as having the same fundamental problem – conflicts of scales, meaning that new
technology and economic trends are out of step with the level of growth each
organization actually needs to function properly. He concludes by describing the related
importance of the “dimension of time” in the work of the social ecologist –understanding
the rate at which societies begin to notice (or respond to) changes in their environment in
relation to the rate at which the environment itself changes, (Emery and Trist, 1973).
This notion is similar to the theory of complexity and redundancy discussed by
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cybernetic theorists, who believe that there is only so much the mind can take in of a
certain amount of complexity. Anything more than that might result in information
overload because the additional parts may be redundant. The brain itself says “time out.”
It appears General Systems Theory has also found its way into the world of art (Huber
1989), leading us to ask fundamental questions about communication through signs and
symbols. Hans Dieter Huber describes how the Sculptural Theory of the German artist,
Joseph Bueys, which builds on the constructivist movement, holds much promise for the
sciences when it comes to understanding the “softer side” of systems theory. By
introducing the world of science to that of art, we are confronted with signs and
symbolism - their meanings and the roles they play in society. In essence, the process
that takes an artist from idea to finished work is an aesthetics experience that uses already
established systems concepts like emergence, autonomy, pattern recognition and
feedback.
I will attempt to show that understanding aesthetics holds much promise in improving the
way we communicate and therefore how we learn. Even when speaking to someone in
the same language, miscommunication about values, goals and how to achieve them
arise, leading us to form enemies with others who may actually share the same
underlying desire for the future as we do. Aesthetics can also help demystify confusions
about the real world from what we are told reality is, helping us make better judgments
for improving our individual lives and collective systems. Finally, aesthetics can lead the
way towards the Universal Age, where man and machines, art and science come to
realize their roles within systems and where positive transformation can take place with
less time and at less cost. Although this perspective can be applied to any type of
organization or community, I will focus on how our knowledge of aesthetics can improve
our decision-making ability when it comes to developing the city of Newark.
More and more people have begun to place a higher emphasis on aesthetics and the role it
plays in our lives (Postrel, 2003) and (Thackara, 2005) but, there has yet to be a
comprehensive articulation of aesthetics as a way of doing things. These cultural
theorists are really speaking of design, rather than aesthetics, by focusing more on the
product than on the process of design. In his description of the Systems Age, producerproduct relationship, Ackoff is correct when he states, “no such law can apply in every
environment, because if it did no environmental conditions would be necessary. Thus
there are no universal laws in this view of the universe.” (Ackoff, p.22). If we begun to
study the producer-process relationship, we may find that there are in fact, universal
senses that can be applied in multiple areas. Aesthetics, as a study of the senses, holds
much promise in clarifying this perspective. Over the last few decades, a small but
growing number of aestheticians are making progress is this arena. They have expanded
the meaning of art to include the crafts and most if not all disciplines, as seek ways to
communicate ideas that can be applied in multiple areas.
The city of Newark will be used as the “research lab” for testing this theory. Seven years
ago, while an undergraduate student, I lived in different parts of the city, from housing on
Martin Luther King Boulevard in the Central Ward to to the Forest Hill section in the
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North Ward. Over time, I became an active participant in the local arts scene while
developing the research ideas presented in this paper. Both activities have strengthened
each other through constant feedback from the academic community and from the larger
arts community, the former being a form of action research and the latter, a literature
review.
I will use the New Jersey Abbott School Construction program as a starting point, as I
have spent the last two years following its development. What started out as an effort to
build educational facilities in low-income disadvantaged neighborhoods has now turned
into a discussion on how best to build an entire city. This project will be my point of
departure, but certainly not the endpoint. Schools are now seen as prime catalysts for
economic development and a way of revitalizing depressed communities, yet the political
and economic structure they operate within often prevents this from taking place.
Planners who now advocate better school facilities are in danger of falling into the same
trap – architectural determinism – as twentieth century planners did with public housing
projects. Good housing, designers proclaimed, would improve health, lower crime and
increase the quality of life in disadvantaged neighborhoods. The opposite turned out to
be true. The health of residents continued to deteriorate, crime increased and the gap
between rich and poor grew even wider than before. We are now seeing a repeat of this
with the Abbott School Construction Program, in which large sections of neighborhoods
have been cleared for school facilities that may never get built. Certainly, we need to
change the way we think about planning and our attitude towards development.
On a global scale the process that spatially disenfranchises groups, creating massive
slums in the shadow of high-rise towers, has been termed renucleation. At the local level
the process is known as gentrification. Planners are now on the verge of repeating the
same mistake, by suggesting that better school buildings will guarantee improvement in
learning. Billions of dollars have already been wasted on school construction in the state
of New Jersey because its political and economic environments were ignored. Planning
has been said to work best in environment-full, not environment-free situations, (Ackoff,
1999). Planners, it seems, may be more concerned with the survival of their institutions at
the expense of disadvantaged populations, including our youth. If the state of New
Jersey, due to its size, cannot change the way it does business quickly enough to support
the needs of its residents. Then perhaps the job should be left to each city. With a new
administration underway in Newark there are now greater possibilities to creating
positive changes than before.
Finally, the business of building is one of the least receptive to change. Construction
companies have been criticized as one of the slowest to innovate because they hold on to
the status quo and some have even dared to say that the entire industry is completely
backward, a nineteenth century affair rather than a twenty-first century one (Woudhuysen
and Abley, 2004). Softer forms of communication, such as negotiation has greatly helped
other industries like the Internet encyclopedia, furniture companies like IKEA, or the
software company LINUX (Parhankangas et al, 2004). In these industries, negotiation is
an act that recognizes and appreciates differences in aesthetics, or management style.
Other methods include story-telling and the creation of dilemmas, as is currently done in
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business schools that teach ethics. Finally, by studying the building of educational
facilities, we can look at another industry in need of improvement – public education.
Perhaps by learning how to best build a city, we can begin to teach youth new ways of
learning so they can purposefully build their lives. This is not an issue that I will go into
depth trying to prove. Rather it is an implied suggestion throughout the paper knowing
that Newark has a troubled public education system. Actually most, if not all, of the
social systems in Newark show a need for identity formation and transformation.
Understanding how to communicate through aesthetics holds much promise in addressing
these needs.
Old and New Approaches to City Planning
The building of cities is one the oldest forms of human social activity. The great
civilizations of Egypt, Shang China, the Maya and Aztecs and Inca, and the Yoruba in
West Africa, although distinct in their own right and despite differences in lifestyle,
thrived for hundreds of years with similarities in their socio-political organization (citystates), economic structure, and world belief system (Trigger, 2003). The Yoruba, for
instance, traditionally believed in a dual world-system called Ifa - one made up of the
physical world and all of our actions within in it, and another intangible or spiritual realm
operating in the lives of ancestors past. Interaction between both realms informed daily
decision-making as well as provided answers to large complex problems beyond the
reach of basic common sense (Johnson, 1921) and (Pemberton and Afolayan, 1996). An
important method for retaining constant balance was through corporate story-telling with
hidden lessons and morals for daily living. Some business schools use this method when
teaching corporate ethics and in teaching aesthetics, aestheticians have used the method
in the creation of hypothetical aesthetic dilemmas, (Arrell, 2006). I will expand on this
idea later on when I speak of how aesthetics can inform decision-making in the Abbott
School Construction Program.
Modern building methods are rooted in the guild system of Medieval Florence, a time
when construction of large cathedrals dominated urban activity, (Goldwaithe, 1980). The
twentieth century city functioned like those of early civilizations however the belief
system started to change from embracing ideas to embracing buildings. This was the first
aesthetic dilemma. Western society became highly materialistic while the intangible
realm took a back seat. People built simply for the sake of building, placing less value on
what the meaning of the city actually was. As art and science went their separate ways so
did design and construction, creating the second aesthetic dilemma. Science would come
to dominate the world view as it could prove, with new technology, that it was better at
problem solving and predicting the future (Teich, 1972).
With the arrival of the Industrial Revolution, we lost the crafts – the activity that thrived
during the building of Renaissance Florence – but we also saw the holistic building
process split into two parts – design and construction. High volumes of building created
competition among different city-states and places of worship became more than that,
they turned into status symbols. Architects recognized this change and rejecting the
notion that any crafts person could qualify as an architect, “ideas about architecture arose
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independently of the building process, (Goldthwaite, p.355). The split widened as time
went on and with industrialization and mass-production virtually replacing the craftsman,
architects were positioned to win-over new clients simply with their ideas.
The industrial city posed health risks to human life. Polluting factory buildings and
unhealthy housing conditions affected air and drinking water. In their effort to design a
city that “works” many twentieth century architects and planners did not view the city as
a system but as a wild place, out of control and in need of taming. Each planner gave his
idea, or Ideal City, a grand name and proposed that this would be the cure to the problem
of ‘the city.’ With the exception of Le Corbusier, their solutions often entailed leaving
the city altogether for greener pastures in suburban and rural settings. The limitations of
Ebenezer Howard’s Garden City, Patrick Geddes’ Regional Plan, Corbusier’s Radiant
City, and Burnham’s City Beautiful movement are harshly criticized in the book of the
late Jane Jacobs, The Death and life of Great American Cities. A myriad of supposed
utopias, Jacobs states, treated cities as “sacrificial victims” (Jacobs, 1961). Planners
ignored the larger economic and political environment in their design process and
therefore, could not reach the root of the problem. Their grand schemes turned out to be
short-term solutions which displaced many residents or kept them further dependent on
the state.
A few planners have begun to grasp the intangible milieu in which urban development
takes place, prompting the emergence of the new political-economist (Fainstein, 2000).
Criticising the New Jersey State Plan for urban development, Susan Fainstein, a professor
of Urban Planning at Columbia Univeristy, states,
“…in order to win approval of the various participants in the planning process, the plan
contained only weak requirements for construction of affordable housing, suburban
integration, and compact development, even though lack of housing for low-income
residents, suburban exclusion of the poor and minorities, and lack of open space were
identified as the principal problems that planning was supposed to overcome. Then,
despite the moderate nature of the plan and the cross-acceptance process, its
implementation has been half-hearted at best and often strongly resisted by local planning
boards. The principal result of consensual planning in New Jersey has been the
continuance of a system whereby the market allocates land uses.”

In the same article Fainstein also criticizes the New Urbanist movement as possible
repeat of nineteenth century approach to planning which leaves room for architectural
determinism. New Urbanist theories and calls for sustainability do not take a systems
perspective, working on “smart solutions” within their discipline in the hope of solving
larger societal problems. Fainstein stops short of offering new solutions, however stating
the problem alone represents a shift towards synthesis and away from analysis and
segmentation. Segmentation has been described as one of three forms of splitting different parts of a system pursuing their own ends without making any reference to the
whole (Emery and Trist 1973, pp). With synthesis, planners can systematically study the
history of building over the last millennia, not just from a design perspective but through
the lens of the construction industry, and begin to design comprehensive solutions. It
will most likely require an expansion of the current meaning of architecture beyond the
physical building to design in a larger sense. Painting a correct picture of the reality of
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cities also places the value of ideas over mass – a move away from materialism –
allowing questions to now be posed on what is most important to human development.
As we begin to focus on ideas we can introduce new ways of communicating ideas so
that all stakeholders feel they are a part of the process.
Developments in Communication
Most of the time when we speak about improving cities, we find ourselves talking about
improving the way we communicate within the system. Since organizations are made up
of people, it makes sense for social scientists to understand how groups of people interact
with each other. In the mid-twentieth century, communication with machines
(telephones, computers and wireless technology) became an additional factor to consider.
Initially, we thought we could replace human systems with machines, a deterministic
perspective rooted in the industrial age when human labor was simply an extension of the
machine. For some, the result was an over-reliance on technology and its ability to
provide “quick fix” solutions to large complex problems and for others, technology was
viewed as a means to an end, not the end in itself (Teich, 1972). The debate will continue
throughout the systems age as humans and machines learn more about themselves, about
each other and the roles they need to play within organizations.
The human-machine debate occurred in almost every discipline, including planning.
Around the same time the idea of systems was taking root, the term community was
redefined as more than place, but as the interrelations between individuals or groups and
who they communicate with regardless of where they are physically (Mandelbaum,
1972). Organizational problems no longer centered around the rearrangement of people
in space or space itself, but around why and how people communicated with each other
and to what extent. If the guild represented a shift away from moving ideas to moving
mass, this represented a shift in the opposite direction - from the movement of mass to
movement of ideas. A universal tool of communication which could be used by various
industries and multiple disciplines would be needed. For planning this concept would
pose a new threat as the information highway challenged the dominance of the physical
highway as the preferred mode of transport.
The rise of the Internet and fiber optics and telecommunication blurred the lines between
transportation and communication - the former being concerned with the movement of
mass and the latter with the movement of information or ideas. Knowledge sharing could
occur at much faster rates than through conventional methods, causing the shrinking of
time and space. In the realm of planning, various attempts have been made at
understanding the “physical highway” and “information highway.” In some cases, new
technology has been described as if it were a merely a new way of describing the “agora”
or physical infrastructure in general, (Mitchell, 1995) and (Mitchell, 2000), without a
deeper level of understanding as to what potentials lie in within it – (going back to
Mandelbaum’s redefinition of community) enabling the transport or communication of
ideas that can improve the human condition regardless of place. By not embracing this
definition, one can safely predict that “renucleation” will continue. In the book e-topia,
this is described as a continuation of the “spatial division of labor,” a world where “things
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will still have their places,” and where “it will remain possible to describe
neighborhoods, cities, regions, and nations in terms of their characteristic clusters of
economic activities,” (Mitchell 2000, p.77). The problem with this argument is that is
doesn’t recognize that new technology gives us the opportunity to do more with less. By
using technology in the right manner, problems like renucleation and gentrification can
be prevented. People can remain in one place while the city still thrives because of the
power of the ideas within it.
Unlike Mitchell, who discusses theories on digital communities by way of a planner’s
background, Steven Johnson discusses theories on cities by way of a computer science
background. This emerging trend towards interdisciplinary research holds much promise
for the development of learning environments that combine planning (or architecture) and
business (or management) so that as we learn about the business of cities, we can also
learn about the city as a business. Johnson sees many parallels between cities and
software, as discussed in his 2001 book, Emergence: The Connected Lives of Ants,
Brains, Cities, and Software. It in he illustrates how we can better understand the way
cities work with a focus on theories of emergence, adaptation, feedback and selforganization. He compares the guild system to computer software that simulate living
ecologies and to biological phenomena like cell division. For Johnson, there was
something about the silk weavers in Florence that allowed them to remain in the same
location after a thousand years of change. He believes this is due to the recognizable
pattern of the city. He states, “a city is a pattern in time,” (p. 104). As generations come
and go the city implants itself into the unconscious mind – into memory –allowing it to
retain its shape.
Johnson began the chapter by putting aside the “aesthetic accomplishments of the
Renaissance” (the artistic works of Leonardo da Vinci and Brunelleschi) not realizing
that the guild system he was about to describe was also and aesthetic accomplishment.
Planners of the times understood the need to respect the movement system of the city, a
term coined by the twentieth century urban planner, Edmund Bacon. In his book, Design
of Cities, he states, “The quality of the land, made articulate by movement systems, is or
should be a generating force in all architecture.” For Bacon therefore, architecture
followed the way people already moved, rather than control movement. This is also what
was meant by form follows function, a concept largely rejected by Deconstructivist
architects in the latter half of the twentieth century, who began to place the value of the
machine above that of humans.
Effectively demonstrating the thin line that exists between community and
communication, Johnson suggests that we recognize the shapes and patterns of our world
that overlap between natural and man-made systems. This will help us better understand
how cities work as organizations and thereby begin to improve our quality of life.
Johnson’s suggestions lacks the fear of the unknown traditional planners develop when
faced with the question of new technology, and unlike Mitchell, recognizes the creative
potentials of technology for improving the city. Pattern recognition is one’s ability to find
symbols in the environment that are repetitive.
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The problem of interdisciplinary communication is still being addressed, but it seems we
are getting closer to solving it. Some find more promise in transdisciplinary
communication, which is simply another way of saying aesthetics. Now we are faced
with the task of visualization. We need to find new tools for envisioning and designing
our desired future – tools that were not utilized in the industrial age. If educational or
learning systems are to play a critical role, what methods can be used to develop the
mental models of students? We can begin by understanding the role of aesthetics as an
alternative method of inquiry. What role does it play when organizations, in the middle of
turmoil, face the need to start from scratch?
Table 1. Description of attitudes and behaviors over time

Period

World view

Behavior

Machine Age

World as chaos

Analysis through segmentation and a
top-down approach to
planning/management.

Systems Age

World as an
Organization

Synthesis through Communication of
various parts

Aesthetic Age

World as
Multiple
Systems

Visualization through Sensing and
Negotiating

Systems Age
Machine age to systems age: (gaps in the theory – the machine age said you could
produce more energy (Work) by using up more space and time, the systems age
challenges this and hints at it in towards a social ecology – that we need to produce more
energy (Work) using LESS space and time. (heading towards a universal age…the
universal age will require us to communicate with universal senses – aesthetics comes in
here – not with common sense – to aid in our decision-making)
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Aesthetic Age and its Symbols: Collecting the “Data”
In the book Karaoke Capitalism, the authors provide with a new vision of management in
the twenty-first century. They describe how we have moved out of the age of the
corporation into the age of the individual, “today everything is individualized. An open
world requires open systems and an open architecture...Work against openness at your
own peril,” (Ridderstrale and Nordstrom 2004, p.7). This process will then deliver
innovation, rather than imitation, it will embrace risk more openly and be more
experimental. If businesses are becoming individualized, it begs the question, should
planners do so as well? Perhaps each one of us should become a planner in our own
right, creating and defining spaces according to our individual lifestyle and tastes, rather
than someone else’s. This type of self-governance requires a strong sense of identity and
the ability to transform the way we have been doing things over the last century. We will
need to find the data that will generate a “growing sense” of what the city is. To create a
new identity for the whole city we will need to reconcile that there are multiple identities
within it on an individual and group level.
Symbols inform our decisions. They are our cultural data. An aesthetic is the totality of
all symbols that combine to produce a coherent culture or form, and its ecology is the
natural development of the sense of that culture. Although we may not be conscious of
our use of aesthetics, we apply it almost every decision me make. We use it in personal
lives when deciding on what clothes to wear in the morning to business situations like
determining what candidate is best for a position. Each of our individual decisions
become collective decisions based on inherent values and beliefs. Maintaining the new
culture is dependent on the strength the relationship between two or more symbols.
Why has it taken us so long to arrive at this point? As the nineteenth century solidified
the role of the scientist, artists were pushed to the side. During that time symbolist
theorist Albert Aurier recognized and described the pattern surrounding him, “…the
criticism of this century has had the tendency to be scientific. It has been peculiar to the
nineteenth century to try to introduce science everywhere, even where it is least
concerned…these natural sciences, being inexact, in contradistinction to the rational or
exact sciences, are by definition not able to come to absolute solutions…they are
responsible for the poorness of our art, which they have assigned exclusively to the
domain of imitation,” (Selz and Taylor, 1968). Aurier is really talking about the art of
doing things, not a piece of art you would hang on a wall. The art of doing things was
lost in the industrial age, but attempts have been made to bring it back.
The relationship between aesthetics and social systems lies in the work of Joseph Beuys,
a German sculptor and performance artist who received international acclaim in the
1960s. He coined the term Social Sculpture, a theory which held that politics, law,
economics, and science must be rethought on the basis of a widened definition of art
(Huber, 1989). Beuys work was meant to get a reaction from the audience, whom he
viewed as active participants or an extension of the work of art. His choice of materials,
including blood, drew the attention of the viewer and stirred deep thought and emotion.
The theory suggests that the individual affected by the work would go and share his
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senses with others, creating a collective sense development that can be called an aesthetic
ecology.
This process can work well for natural systems, and progress can be seen with artificial
systems as well. Computer software programs are increasingly autonomous and in fact,
causing the hardware to shrink in size – doing more with less. With cities constantly
searching for new ways to create jobs for residents, looking to build more projects, and
seeking higher volumes of revenue, more is always better. It is not clear if the the
capitalist system is driving this pattern or if city officials simply aren’t investing
creatively. Assuming it’s the former, the book Natural Capitalism (1999) by Hawken,
Lovins & Lovins, speaking to the world of business, politics and the economy at large,
addresses the need to bring capitalism in line with nature by exposing how current
business practices are destroying the environment. He addresses one underlying
ingredient for organizational change – the need to change the way we think! To do this
effectively we need to develop learning organizations that provide us with a new mental
model:
The largest institution addressing mental model is our schools.
Colleges, universities, and public schools can change their impact on
the environment in two fundamental ways. They create the citizens,
MBA’s, engineers, and architects that create our world. At the same
time, they spend $564 billion a year to do so, including $17 billion
annually in new construction on colleges and universities. Oblerlin
Professor David Orr, the leading spokesman for integrating the
environment and education, points out that a large segment of that
money is spent to purchase energy, materials, food, and water in ways
that are every bit as inefficient as this book outlines. Orr believes that
changing the procurement, design, and investments made by our
educational systems represents a “hidden curriculum” that can teach,
as “powerfully as any overt curriculum, a more comprehensive way of
seeing the world that is the foundation for a radically different
curriculum than that presently offered virtually anywhere. In every
respect this is a challenge of how we think which makes it a challenge
for those institutions purporting to improve thinking. Much of the
change in outlook and perspective called for will not happen in the time
available unless schools, colleges, and education get it.

Mental models are important, but they do not emerge as easily in the institution of the
university as they do within each individual. The excerpt above ignores the fact that the
student-body IS the school. It leaves room for continuing a top-down management
approach so common in nineteenth century thinking, but inappropriate for the systems
age. The authors are correct in showing that the way we do business does need to
change, but they are seeking change within the very institutions that helped create the
problem. The university may serve as a platform from which research takes place, but it
will be up to individuals to create the change. The mental models we need will come out
of the proper understanding of symbols in our environment, regardless of who does it.
For cities, the art of management would recognize already existing patterns of movement
and use this to inform the building process. Today, movement occurs at both local and
international levels.
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The City of Newark
Newark is the largest city in the state of New Jersey. It was first settled by Native
American tribes who used the land for fishing and hunting and then, by a group of
Puritans led by Robert Treat. Arriving from Connecticut, Treat bought Essex County
from the Lanape Indians in 1666. More immigrants soon followed, mainly from Ireland
and Germany, however Newark remained town-like, with dirt roads and horses, until the
Industrial Revolution. This was a period of prosperity for Newark and inventions sprung
up in different parts of the city. The railroad built to connect Newark to Jersey City and
New York, made it easy to commute and increased the opportunity for trade.
More immigrants later arrived in the early twentieth century from Portugal, Italy, and
Eastern Europe, to escape the First World War, in search for work and to build a better
life. The need to develop physical and social infrastructure to carry the population
became evident. As did many other cities in the North, Newark also became home to
African Americans who migrated from the South in the early 1900s. For many, factory
work was a way out of the harsh sharecropper system while others, watching how new
inventions like the cotton-picking machine rendered their skills useless, looked for work
in ‘the promised land’, (Lemann, 1991). Similar to the Puritans who came earlier, the
city of Newark became the chance for a fresh start, however unlike them, they had less
capital to buy homes and start business. Many were housed in federally subsidized
housing projects, an informal housing market geared towards affordability, but
unfortunately, also kept citizens dependent on the state.
The economic tipping point for Newark occurred in the 1960s after the police shooting of
an unarmed taxi driver triggered urban unrest within the African-American community.
Just like in other cities that experienced the same situation, extreme fear caused “white
flight” to the suburbs while major businesses fled to other towns in the state (Jackson,
1985). The residents that remained suddenly became unemployed and were left to the
devices they had for daily survival. At the macro level, the federal government was
called in to govern urban systems like housing.
Housing conditions deteriorated during this period due to lack of maintenance and fiscal
mismanagement. High levels of unemployment increased the rate of crime such as drug
trafficking and murder. Planners, ignoring this condition, widely advocated that new
housing design or a defensible space fashioned after Le Corbusier’s Tower in the Park,
would lower crime rates and revitalize inner cities (Newman, 1972). Despite their good
intentions, the exact opposite occurred making the problem larger and much worse than
before. In the areas of heath, education and housing, statistics on Newark are comparable
to that of some developing countries.
Over the past two decades significant changes have been made to both the policy and
physical construction of public housing. Today, affordable housing choices range from
low-cost customized prefabricated homes to home-sharing strategies that ease the cost of
living for multiple parties. Recent eminent domain practices by local officials have,
however, exacerbated the problem of gentrification. One way this can be reduced would
be to start applying a systems perspective to the housing problem, as was already done in
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Hong Kong (Hu and Shen, 2000), and currently being practiced in London (Pickard, et.
al, 2005). After understanding the city as a system (or organization), we can begin to
visualize the “blade of grass” from many different angles – a world view understood by
many artists of the late nineteenth century.
“And to get at that character, the fundamental truth of it: that’s three
times now that I’ve painted the same spot…If we study Japanese art, we
see a man who is undoubtably wise, philosophic and intelligent, who
spends his time doing what? In studying the distance between the earth
and the moon? No. In studying Bismark’s policy? No. He studies a single
blade of grass. But this balde of grass leads him to draw every plant and
then the seasons, the wide aspects of the countryside, then animals, then
the human figure. So he passes his life, and life is too short to do the
whole,” (Chipp, 1968).
– Vincent Van Gogh, Letter to Theo, September 1888.
What Van Gogh is describing here is an aesthetic ecology – an evolutionary way of
seeing and thinking about the world and how those results are shown in traditional
Japanese painting. If we treat affordable housing as the “blade of grass,” we should be
able to study it from the angles of family, education, health, politics, and economics,
drawing a clear picture of how the entire city of Newark operates. We can begin to
visualize solutions to a problem by going outside of the problem and into the
environment. For example, instead of building more affordable housing, perhaps funds
should be directed at providing adult education to parents in affordable homes so that
they may become empowered to renovate their own homes. The same can be done with
any of the other sub-systems. Recently, the New York Times published an article
describing New York City’s unorthodox move to providing housing subsidies to new,
top-rate public school teachers, (Herszenhorn, 2006). A few in the health industry have
begun using aesthetics more directly. In the same month, the Times also covered a story
describing how three years ago, the Mount Sinai School of Medicine began requiring
medical students to take courses in art-appreciation and the humanities. The purpose of
these courses is to develop “heightened observational skills” in future medical
practitioners so they can make a correct diagnosis, (Kennedy, 2006). Since medical
practitioners deal with immediate life and death, it makes sense to train them to use more
than their rational minds, but also their senses when making critical decisions. This can
help prevent law-suits while creating an internal operating environment based on
effective feedback between doctor and patient, and increased autonomy for medical
practitioners themselves.
Buildings may not show their effects as immediately, but the long-term negative
consequences of “not getting it right” can be devastating to a city, both physically and
economically. Getting it right means that first, we view the city as a system whose
interdependent parts must properly interact so the whole can function effectively.
Second, we learn to communicate using our senses. This way each part can develop
ecologically with respect to the needs of the larger environment.
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The Abbott School Construction Program
The New Jersey Abbott Schools Program, an effort to improve the public education
system throughout the state was recently halted by the governor’s office. The legal
mandate by the Supreme Court required the state to provide every child with a thorough
and efficient education. This process began about ten years ago with the landmark ruling
in the Abbott versus Burke case. The courts ruled that children in the state’s urban
district public schools were receiving an inadequate education and that this was
unconstitutional. This was such an important decision that in 2002 the New York Times
was quoted as saying that Abbott v. Burke "may be the most significant education case
since the Supreme Court's desegregation ruling nearly 50 years ago." The state of New
Jersey was required to provide better educational resources to its students, much of which
involved the construction of new schools or upgrades to existing schools. The court then
classified disadvantaged districts in greater need of educational reform as "Abbott
districts."
Twenty-nine districts were found to meet the requirements to be designated as Abbott
districts and the New Jersey School Construction Corporation (NJSCC) was formed to
manage the design and construction of these schools. Later on three more district were
added to the list bringing the total to thirty-one. The NJSCC was initially given six
billion dollars to either renovate existing schools in poor condition or too build new
schools where needed. By 2004, signs began to emerge that the organization was
running out of funds to complete this task. About four billion dollars had been spent yet
less than half of the projects, about three hundred in total, had been completed.
The following is an excerpt from a speech recently given by the current SCC Chairman,
Barry Zubrow, summarizing mistakes the organization made since the inception of the
program.

“ZUBROW ADDRESSES EDUCATION COMMUNITY
(March 3, 2006) – At the New Jersey Principals and Supervisors Association Annual
Legislative Conference today, SCC Chairman Barry Zubrow addressed the 150 person
crowd with remarks focused on school construction reforms. His prepared remarks can
be viewed below.”
“Looking back at the original funding for the Abbott districts, when $6 billion was
authorized, there was no realistic attempt to size the solution to the problem.
Unrealistic estimates were used for what it would cost to construct or renovate
facilities; legitimate, necessary and real costs—such as land acquisition,
environmental remediation, relocation and swing space, design fees and other soft
costs – were ignored…
“When the program initially started to roll out in too slow and controlled a manner,
decisions were made at the highest levels of government to mandate a dramatic speed
up of the construction program. There was a desire to “get shovels into the ground.”
Without sufficient staff to manage the construction projects themselves, much of the
responsibility was shifted to outside project management firms, but with ill-defined
accountability, tracking and reporting. The result was much frenetic activity to acquire
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land, get buildings designed, and to start construction. The only problem was that
planning, prioritization and process controls seem to have been largely left out of the
picture…
Reforms began to be put in place in July of last year….the practice of acquiring land
for schools for which no funding was remotely possible was halted; a capital plan was
developed to allocate the then remaining funding for schools projects; and design and
other work on those projects which did not come within the capital plan was halted.”

NJSCC: System Failure and Aesthetic Dilemmas
The internal problems of the system were outlined by the chairman in this speech.
However, the questions that still need to be addressed are how this happened in the first
place and the larger social effects this crisis has had on the community, in other words
how the system was affected by its environment and what affect it has had on the
environment. Also, if we were to redesign the program from scratch, what symbols can
we locate to create a new aesthetic experience?
A systems perspective tells us that the design of an organization without reference to its
environment will only result in failure. Organizations in the Systems Age need to be
environment-full, not environment-free, (Ackoff 1999, p.22). Since the NJSCC did not
utilize this concept under the old management, among other problems, entire
neighborhoods were cleared and long-time residents made to relocate for the benefit of
the greater community. Today, some of these sites lie completely abandoned. In
addition, no amount of money can make up for the strain this process has put on families
and children, and the destruction of social ties and networks that have long held
communities together.

Table 2. NJSCC Operating Environment
Political
State

Local

Economic
Global

Local

Social

Health

Education

Cultural
Housing

Aesthetics / The Arts

In the political realm, national pressure did not exist because the state was the grantor of
funds for school construction. State and local politics were at play. Strong competition
for state funds were driven by the desire for re-election (or power) by district leaders.
The governor did not have to compete for funds, however he did desire re-election. The
problem created is what the chairman alluded to in his speech when he stated,
“…decisions were made at the highest levels of government to mandate a dramatic speed
up of the construction program. There was a desire to “get shovels into the ground.” The
political dynamic was worse at the local level because of the sheer number of district
leaders – thirty in total – versus one governor.
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In the economic environment, global and local forces competed with each other (See
Table 2). The price of construction materials such as steel is heavily dependent on global
market. Fast industrializing countries like India and China continue to drive up prices so
long as they have a demand for the material. This in turn put pressure on local businesses
to order as much material early-on, before prices skyrocket to unbearable levels. There
was also the factor of transporting building supplies to and from a site, which left local
motorists vulnerable to fluctuations in the global oil market.
In the social environment, related systems like health and housing had much to do with
how funds were allocated in the first place. Abbott districts were termed so because they
were considered disadvantaged neighborhoods. Attempting to solve the problem of
education in a disadvantaged neighborhood without addressing health and housing issues
led to systemic failure. Since education funds historically where taken from property
taxes, it would make sense that poor housing conditions would lead to poor school
facilities. Perhaps school construction funds should have gone towards housing instead,
and the increased taxes from better housing, towards the building of Abbott schools!
Furthermore, students are required to attend schools in which they are zoned, therefore
poorer students wind up learning with other poor students. Perhaps funds could have
been allocated to families who have bright children, and used to send them to public
schools in a wealthier district.
Ultimately, none of these suggestions could have been implemented in either
environment because this was a school construction program. The emphasis is on
construction, not on schooling. Also, we do not know what education really means as a
society. If we expand our definition of education to learning, and if educational facilities
become learning environments, we may find that large school facilities are not necessary
at all for the improvement of learning. The aesthetic experience is a method for learning,
one that may prove to be more fulfilling than the conventional classroom-teacher-student
method. There were several symbols of learning in the New Jersey Abbott Program. The
first is the textbook – the disseminator of ideas in the first place. Next is the teacher –the
one who aids in turning those ideas into knowledge. Last but not least is the environment
of both, which as Beuys teaches us, is just as important a factor in the equation. The new
teacher-student learning environment should be decided by mutual agreement of both
parties. This is the beginning of the aesthetic experience.
Dilemma #1: Materialism and Determinism– Buildings as Status Symbols – What
we value?
In trying to improve the states education system, more importance was placed on school
buildings as a status symbol for the local politician, than on the ideas generated within
those buildings. Constructing new facilities is a waste of money if the teachers within the
school continuously make comments that abuse and demoralize students. The causal
notion that new school buildings will produce smarter students falls into the trap of
architectural determinism that befell designers of affordable housing projects, who falsely
believed that better designed homes would reduce crime in poorer, disadvantaged
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neighborhoods. This is a dilemma in the question of what we value as human beings and
as a community – fancy blinds or great minds?
Dilemma #2: Split between Art and Science – Mass-Production – How we work?
Dilemma #3: Changes in how we communicate – Internet – How we think?
To be continued…
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Abstract
The development of systems thinking methodologies and approaches allows researchers to reach a better understanding of how complex living systems
behave and evolve over time.
In this paper, we suggest some conclusions related to an ongoing study of “youth at risk groups” (YRG). Youth at risk and juvenile crime have become, in
the last two decades, one of the most important issues related to public safety and quality of life in Latin America’s urban areas. For us, YRG are
autopoietic complex living systems, and, from our experience, this concrete approach gives a solid basis for the understanding the problem and the design
of public policies to deal with it.
Our approach is integral, systemic and holistic. Therefore, it stems from the very early stages of the problem –family, school, and neighbourhood– till the
last consequences of its evolution: drugs consumption, crime, and the relationship of the YRG with the police, the criminal justice system and other
governmental agencies.
At the same time, the paper points out the efforts by the government of La Rioja to deal with the problem, trying to reduce damage, looking for “win – win”
processes and prioritizing the best interest of youths, as stated in international documents and agreements.
The paper overviews the experience of the last three years in the State of La Rioja, Argentina, where we have been working with systems thinking tools.

Introduction
The extension of the concept of autopoietic system to any living system formed by organisms or communities of organisms has been and still is a
controversial issue (Capra, 1996). In this paper we do not pretend to submit a definite answer, but to provide data related to some field experience that
could help us find keys to this issue.
The paper gathers, on one hand, elements from well known studies on youth at risk groups (YRG) though reconsidered through the special characteristics
of our epistemological approach. On the other hand, it provides concrete field work information from our experience in La Rioja, Argentina, since 2003.
Apart from delving into YRG and their behaviour, the paper introduces a consideration about how intergovernmental agencies behave (Morcol, 2003;
Meek, 2005). This is because we found surprising similarities in the way that different systems work: not only do YRG operate as self organizing
systems but also intergovernmental agencies do.
In Argentina, we consider youth at risk groups those groups made up of a number of youngsters that number from 5 or 6 to more than 40; with ages
ranging from 13 to 20 years old and they are involved in two or more of these types of behaviour:
Commission of crimes or misdemeanours
Habitual use of drugs, alcohol beverages or glue inhaling
Inconsistent or ineffective parental control
Behavioural problems at school
Negative influence in peer relationships

Chaotic systems
Needless to say that the term CHAOS in Science does not imply absolute disorder or hazards, but it points to a special kind of behaviours and processes
that verify non linear systems that behave oddly and unpredictably. In a chaotic system, a simple set of initial conditions can lead to very complicated and
unpredictable consequences. Chaotic systems, as complex systems, display the following characteristics:
Indefinite number of elements and components;
Non linear and asymmetrical relations among such elements;
Feedback processes among such components;
Behaviour that may seem to be hazardous or disorder but responds to underlying patterns;
Unpredictable behaviour under a boundary of stability;
Sensitivity to changes in the environment;

Capacity of adaptation and co evolution.
Systems formed by human beings, like couples, families, gangs or soccer teams, are also complex adaptive systems that fit into the aforementioned
characteristics. Among them we can also consider YRG. The concepts and tools arising from Complexity theory are useful to explain the conditions from
which these groups emerge, and the way they behave, evolve and adapt themselves in a given environment. They also help us to design political strategies
in order to deal with the YRG and neutralize them.
It is important for us to mention that the approaches provided by complexity theory break away some deeply rooted statements of traditional positivist
science, based on the Newtonian Cartesian paradigm. In that sense, the new approach overcomes pretensions of reductionism, objectivity, fragmentation of
reality and any idea of reaching some kind of “scientific truth” that may be sustained erga omnes.
As for criminal matters, reductionist visions had their expressions and theories in the XIX and XX centuries; for example anomie, lower class reaction,
social disorganization, social labeling, stigmatization, social control theory, and others. At present, it is generally accepted that the causes of crime and
social dysfunction are multifaceted and multicausal in nature, (Kessler, 2004).
The basic and starting guideline to analyze this issue is to realize we face a complex reality; we cannot approach it by trying to explain or understand
individual or isolated parts. On the contrary, the new strategy believes that the functioning of a complex system can be pinpointed and understood from an
appropriate perception of the synergic interaction of its interrelated and interacting parts and processes. Furthermore, according to the latest trends in
systems thinking, a system is not made up of parts by it is composed of relations, processes and interactions.
Therefore, if our basic system is a YRG, this cannot be deemed as a mere group of adolescents with different dysfunctions. In order to fully understand
this phenomenon we must comprehend the social, economic and cultural environment from which these groups emerge and develop, as well as the
manifold conditions interplaying to strengthen or weaken their robustness.

Characteristics of the YRG as Complex Systems
Research on complex adaptive systems has allowed the systematization of the main characteristics of the way these systems behave. This systematization
facilitates the analysis of living system process on different levels, ranging from the most basic, like cells or microorganisms to the most complex such as
cultural, ideological, symbolic and social systems. Among those characteristics we are going to mention the ones we consider best applicable to YRG.
Structural coupling: A living system keeps a record of disturbance with its environment. This disturbance dynamically triggers the system’s possible
states, as well as constitutes a response that enables the system to remain structurally coupled to the environment, thus keeping its homeostasis.
It is important to point out that the system does not only reactively respond to the inputs of the environment but also brings out or produces changes in the
environment in order to deal more accurately with it. That is to say, it reacts and, at the same time, operates in a proactive way generating the co
evolutionary process.
Complex systems keep their homeostasis as long as they can consistently deal with a complex and changing environment.
The threats of the environment faced by the YRG are the ones that may affect or influence the group as such -for instance, governmental schemes like the
ones related to schools, labour training or social aid – and they typically function as a threat that the group will try to repel.
The threats of the environment challenge the immunological capacity of YRG in order to defy the attempts to modify their dysfunctional behaviour.
Consequently, if the governmental schemes are not systemically viable they are bound to fail.
An interesting phenomenon of structural coupling between a YRG system and the environment, pointed by Kessler (2004) and that has been witnessed by
us in La Rioja is the result of the interactive behaviour of some teachers from state schools and YRG members, in order to remain in the formal school
system. Since these adolescents cause disturbances within the classroom, both students and teachers strive to reach a compromise, i.e., the former agree to
behave properly while the latter lower the standard academic requirements. Although for them both it appears as a win-win process (and even for the rest
of the students, who can have their classes in peace) it turns out to be a negative sum, for the rest of the society as a whole it is a negative sum.
Boundaries: Every complex system is a set of subsystems. This entails different interrelated components. A part of the system is different from the other
and, the system as a whole can be recognized because we can distinguish it from its environment. We call boundaries to the areas in which the system and
the environment exchange energy, matter and information.
Complex adaptive systems, as autopoietic systems, delimit their own boundaries, differentiating themselves from the environment from which they receive
inputs of matter, energy and information. Should this not happen, we would be unable to distinguish the system from the environment. Although some
aspects of autopoietic systems could be disputable, there is no doubt about the fact that YRG are made up of autopoietic systems. That being the case, the
groups, as any other living system, delimits their boundaries; prescribe their differentiating hierarchies as well as functions and roles.
We can mention in this aspect some formal mechanisms of incorporation or expulsion from these groups (like special acts, rituals, crimes that newcomers
have to commit), gestures with the fingers, graffiti, special names, special clothes and other communication codes. They also mark territory defining who
may or may not pass through.
Co evolution: Co evolution between the system and the environment is a critical process in which living systems interact with the systems of the
environment through a mutual and permanent transformation. We must remember that the environment is not a sort of nothingness or an empty space but a
set of infinite systems. Therefore, it is important to realize that the co evolutionary process, in the same way as the structural coupling process, implies the
interaction and transformation of the system with specific systems of the environment.

In the YRG, for example, it is feasible to find and identify co evolutionary processes connected to the neighborhood, the police, the schools and the
families, as well as to the government -considering that it is the source of any political answer.
In the context of evolution of these groups, when they first start to gather in the streets, their neighbors usually start to worry and call the police. As soon
as the group begins to exhibit more dysfunctional behavior- like drinking beer or alcohol, smoking marihuana or street fighting-, the pressure on the police
increases. Usually, the police react enforcing surveillance with cars in the area or some dissuasive though superficial measures.
While the number of thefts and robberies grows, some neighbors also implement reactive preventive measures, like accompanying relatives to the bus stop
or to out to buy things. Some other measures take are related to home safety, like installing alarms, buying dogs or building stronger fences.
As the problem continues getting worse, new operations of co evolution appear. Among them, the most frequent manifestations are neighborhood
meetings with the police, pressure through the media; cut of streets and demonstrators blocking roads.
Self organization: YRG fully meet the prerequisites stated by Gao and Charlwood (Francois, 1997, 309) to say that we are facing a self organizing
system: openness; non equilibrium operation; non linear relations among components; fluctuations within the system and variation of the environment that
triggers different states of the system.
Being dissipative structures that operate far from equilibrium, YRG pass through bifurcations and chaotic processes, reorganizing and self organizing
themselves, sometimes evolving into more complex systems. This is, for example, the case of a hipercycle, i.e., when they evolve from a mere vulnerable
group to an instrumental gang selling drugs or guns.
Once the new structure appears, the system shows new emergent properties. Whenever a strong, intense, flow of inputs from the environment is being
received by the system, such an event leads to a crisis that jeopardizes the homeostasis of the system. In La Rioja, for instance, when some group leaders
are tempted into entering in a labor training or educational courses the group sometimes tends to cease to be a source of problems. On the other hand, some
times, new leaders appear or the group drifts apart.
In other instances, when a systemic strategy is in progress, the group as a whole turns into a hipercycle and adopts a completely different behavior. This
was the case of a group named Los triceros, a highly dysfunctional group in the area of Police Precinct 4 of the city. Through over a year of labor training
and educational support, 19 from 20 members of the group turn out to be members of the Ecological Brigade, receiving a small amount of money for
cleaning open spaces.
Butterfly effects (extreme sensitivity to initial conditions): As it has been stated quite as a cliché, in a complex system a very small change in any
particular situation -even in a not very significant subsystem- can generate enormous consequences in the whole system at a given time.
In the process of working with YRG we have found several concrete situations where butterfly effects are taking place.
More than once, the resignation of a public servant who was carrying out a certain strategy may lead to undertaking a completely different strategy.
It is also frequently that a very small difference in opinion between two public leaders may provoke the fragmentation of a whole public policy. A very
small delay in a response in a social program may end up in a violent situation, even a homicide. Small problems among groups can lead to fights or make
a youngster abandon a program.
There are also many “butterfly effects” reflected in issues like police intervention in public streets. There are many cases in which, if the police force is
unable to keep a strong emotional equilibrium while facing provocative behaviors, violence occurs bringing about harmful consequences. Again and again,
very small inputs produce huge effects.
Non linearity: Apropos of classic mathematics, the knowledge of a variable and its correct use enable us to reach the value of another variable, as long as
both variables are linearly related. Nevertheless, in complex adaptive systems processes are subordinate to a plentiful, when not infinite, number of
variables that interact in an asymmetrical way operating all kind of non linear effects.
Such rule, fully applicable to YRG turns strongly unpredictable and non linear the behavior of the system, due to the fact that it is submitted to so many
factors and influences.
It is worth mentioning an example which reflects the way we face this aspect of YRG systems. Police officers integrating a special unit, called Community
Prevention Brigade, develop a complete and exhaustive investigation on each group, with a particular accent in member’s needs and ambitions. At the
same time, a conversation process starts in order to build up trust and confidence with them.
Once possible political answers are found and prepared by the Head Master team, and they are accepted by the YRG, they are implemented. However, as
soon as this happens, other non linear effects appear everywhere.
Problems might come from different sources: from the group (such as quarrels with other groups); from the community (negative reaction from the
neighbors or lack from parents) or from the government (delays in responses or promises not accomplished). All these factors produce alterations in the
program that oblige continuous reviews.
Unpredictability: Like non linear effects, and in the light of the complex interdependence of a great many factors, components and interactions in the field
of YRG, its precise future state is unknown and always impossible to foresee.

Science and observers can ponder or consider several feasible future states, but never a precise one. It is true that the more information we gather and the
broader the research we do, that the level of unpredictability we find is less. That is why the work of the Brigade, gathering information, is so important. In
addition, we sometimes encounter completely different outcomes to similar responses or strategies.
Interdependence and emergence: Different individual behaviors interact with each other. As a result, we witness the emergence of the behavior of the
system as a whole. The individual components of a system interact and influence on each other reciprocally. Each and every components as well as
interaction of the system depend on the rest of it; indeed, any change in any part affects the rest.
When it comes to YRG, the main interdependences are related with neighbors, police, schools, other groups and governmental agencies. All the relations
show the interdependence and co evolution processes aforementioned.
It is worth lighting that the same components but in a different structure – namely a different interaction among components – leads to a different
emergence.
Related to this, it is interesting to analyze how the emergence of a process differs, for example, in the relationship the YRG´s members have with the
police. If the former face a confrontational attitude from the latter, the outcome will be violence, attacks to police vehicles or headquarters, insults and so
on. On the contrary, when the police’s attitude is friendly, the reactions are completely the opposite.
The changes in individual behaviours also affect the general performance of the YRG as system. Moreover, the system as a whole also, in turn, changes
when the environment changes.
Humberto Maturana has stated that “since the properties and characteristics of the living are determined by their own structure, as far as there is a
modification on the structures of the living that integrate a social system, their properties change and the social system that they integrate with their
behaviour also changes” (Maturana, 1999, 27).
The experience developed in La Rioja displays encouraging outcomes of emerging behaviours that are strongly consistent with a strategy of support to
YRG members. In such cases, the same youngsters who previously committed crimes and all kind of misdemeanours start to develop to develop
collaborative and socially useful attitudes and behaviours when they are involved with other types of people: in other words, the environment has changed.
While finishing this paper, 34 youngsters that had attended a labour training program were hired by the private sector and are working there with excellent
performances. Their recruiters accepted not to ask them certificates of good behaviour, a usual requisite in the Argentine’s labour market but something
that, given their backgrounds, would have been impossible to obtain.
Attractors: Attractors represent the dynamic tendencies of systems. In turn a change in system’s structure leads to a change in the attractors. Complexity
theory recognizes different kind of attractors, namely point or fixed point, periodic, chaotic; being the latter the characteristic one of complex adaptive
systems.
In our opinion, in children and younger adolescents, the inhaling of glue operates as a recursive attractor in the same way as marihuana and alcohol
consuming does in elder young people. All of these attractors operate also in a collective way that reinforces the spirit of belonging to a group.
In general, all dysfunctional habits of the YRG are attractors in the definition previously given. Nuisance, money begging, alcohol or drugs consumption,
attacks to police vehicles, fights between groups, harassment to people in the streets or stores, etc.
It has also been stated that “mental models” and systems of belief are strong attractors. Our perception from the field experience is that this is a correct
view. The members of the YRG are struggling to build up their own identities within a particular unfriendly environment. Usually they are the result of
disorderly families; school dropout or failure, problems with the police and the justice system and political manipulation. What they seek in the group is
basically self esteem, sense of belonging and personal safety, that is, everything what they do not find in other community subsystems.
Whenever there are serious political strategies focused on providing these elements, there is usually a change in the attractors as a result.
It is true that in the political field several decisions exhibit the tendencies of a strange attractor. Typically, as regards police and safety, when there is a rise
in crime there follows a subsequent increase in violent repression and hard-line measures, though it is well known that this type of answers do not offer
any solution.
Variability and creativity: System adaptability depends on the organizational closure of its own state. We know from Ashby’s law of requisite variety
that, in order to deal with a complex environment, systems can either reduce the complexity of the environment or increase the system’s capacity of
variability to maintain homeostasis. We think that these principles can also be applied to complex adaptive systems.
In this area, creativity and generation of novelty plays a significant role. The YRG exhibit a robust capacity to face and deal with environmental threats
such as governmental schemes, neighbors´ reactions, police intervention or school restrictions and constraints. Examples as the one given in the school
system show this capacity as well as the creativity employed by YRG in order to continue behaving in the same way.
There are many examples of variety. When YRG negotiate with political leaders and exchange favors during electoral campaigns, literature and field
experience show that young people from less developed social areas can be well recruited for political works as registering voters, inviting people to
meetings, being in charge of the advertising in the streets (signs, flyers, ballots distribution, moving people to vote the election day, etc.)
In payment for these favors, political decision makers are usually compelled to provide YRG members with money, jobs in the public administration or

just impunity when they face problems with the police or the criminal justice system.
Autopoiesis: The basic definition of an autopoietic system states that it is a system that reproduces itself. No matter is has been controversial and it is still
under discussion whether social systems are autopoietic or not, it is generally accepted that many aspects of autopoietic systems are fulfilled by social
ones.
The consideration of YRG as autopoietic systems obligates to replace the concept of adaptation for the structural coupling, considering that the relation
system – environment is a relation in which inputs from the outside do not condition or determine changes in the system but trigger some possible states in
it.
The capacity of keeping themselves clearly identified and differentiated from the environment is also a proven characteristic of YRG. In that sense, it has
been repeatedly stated that this kind of systems are open to the flows of raw material, energy and information from the environment, and at the same time
they maintain their own organizational closure, reproducing the components. This very last aspect may be the most difficult to fit into the classic
formulation of autopoiesis by Maturana y Varela.
In that sense, we can argue that YRG meet some of the characteristics that Fleischaker states for autopoietic systems, considering that they are: 1) self
sustaining; 2) self reproducing and 3) self perpetuating systems (Capra, 1998, 219). In his challenging synthesis of a new theory for living systems, Capra
also considers the nature of dissipative structures and network pattern of the living systems, both aspects also fully met by YRG.
The YRG emerge from an environment always characterized by some of these aspects: familiar dysfunction, scholar crisis or failure, bad use of spare
time, lack of useful activities and programs, easy access to drugs or alcohol, and there appears a factor that usually triggers the autopoiesis of the group:
the peer group influence.
Once the group is formed, it keeps its homeostasis by not only strengthening the relations among its members but also providing them with a sense of
identity. In these cases, it is habitual that the members of the group get involved in activities of robbery, theft, larceny, destruction of public property and
others. Besides, the homeostasis is kept by the rejection to community or governmental interventions that the group perceives as threats.
Another interesting issue, following Maturana and Varela, is the distinction they make between autopoietic and allopoietic systems, being the latter those
systems created or made, and with external control. Their organization and components are not self organized. For us, this is a crucial distinction for the
understanding of YRG as autopoietic systems, because these systems have the capacity of learning, something that takes place in a circular reinforcement
feedback process with the environment. For that reason, the consideration on creativity and generation of novelty of these systems is very important. Of
course all these characteristics do not relate to allopoietic systems.

Developing policy interventions
The success of a comprehensive continuum of interventions and, eventually sanctions, depends on a proper identification of specific types of offenders for
placement in the various levels of intervention (Howell, 1995)
La Rioja´s strategy categorizes young offenders in four basic types, for such types specific strategies and measures are developed afterwards. There are
four types of strategies according to the level of risk:
Habitual delinquents: some about 30 / 50 youngsters. Given the fact that they are dangerous cases, a special state correction facility has been prepared for
these juveniles, they are deprived of freedom under judiciary supervision.
Occasional delinquents and group leaders: Around 150 / 200 youngsters. Special programs tailored ad hoc are implemented for this sector under the
supervision of the Undersecretary ship of Addictions and Youth Violence Prevention and the Head Master Team
Members of Youth at Risk groups: Around 1000 youngsters are involved in special programs of education and labour training, managed jointly by
the Education Department and the Industry, Trade and Job Department and under the general supervision of the Head Master Team.
Rest of the youth: Area under the state government policies in its different departments.

Head Master Team
The creation of this Team was a cornerstone in the development of the general strategy. This team has been designated for designing and implementing
youth policies within the second and third categories. It is formed by the following governmental areas:
Undersecretary ship of Addictions and Youth Violence Prevention.
Police Officers of the Community Prevention Brigade.
Program Coordination Government Department.
Education Department.
Industry, Trade and Job Department.
Health Department.
CODRONAR (Prevention and Treatment of Addictions)
Town Council Employment Agency.
Youth Province Agency.
Sports Province Agency.
Provincial Culture Agency.
External consultant.

The Team considers and studies each and every YRG that has been identified by the Brigade of Community Prevention. What is more, it considers the
problem of the most relevant members of the group. Afterward, a strategy and program are developed ad hoc, tailored to the group needs. Once the
program is prepared, budgeted and considered by the members of the group and the Police Chief of the area, its implementation starts.
Analyzing strengths and weaknesses of the program can be suggested that the main problems we are facing come from the governmental field. In that
sense we have:
Discontinuity in the development of some programs, delays and lack of experience in team working
Fragmentation of the governmental policies
Political manipulation of the YRG members
Lack of sensitivity to the problem in the school system and the community that in many opportunities requires hardliner repressive policies instead of
holistic prevention and attention.

Outcomes of the strategy
The Program “Education and Work” – started in 2004 as a program of education and labour training, targeted to young people of 15 to 23 years old in
vulnerable situation – was originally designed by high school professors, police officers and community representatives of the area of Precinct 5 of the La
Rioja Police. Now it is spread to all of the city of La Rioja, involving near 800 juveniles at risk.
Between 2004 and 2005 another group of 300 young assisted to the program. From that total,
174 (58%) were reinserted in the formal educative system and are currently studying;
73 (24.33%) received labour training and micro credits from the Industry, Trade and Job Department, that currently follows up their process.
34 (11.33%) were hired by the private industry and commerce.
19 (6.33 %) drop out the program.
No matter these encouraging outcomes, we prefer to consider the ongoing strategy just as one of reducing damage. Its general target is increased public
safety by addressing key elements of disturbance, looking for processes where the interest and welfare of adolescents are promoted.

Similarities with some other experiences on interagency policies and complex adaptive systems
To sum up our findings while dealing with YRG in La Rioja, Argentina, we have surprisingly observed that not only YRG behave as complex adaptive
systems but also a team of intergovernmental agencies dealing with the problem behaves in such a way.
The vicissitudes that we have had in the La Rioja’s experience are very similar to others, in the ones self organizing processes take place in the work of
interagency teams. Meek (2005) argues that “Combined, the elements of self-organization and adaptation reveal a regional collaborative that seeks to learn
and adapt to its environment. The following table summarizes the key activities of self-organization as illustrated by the collaborative:
They learn to adapt to changes in circumstances
There is no central controlling feature in the system
There are many levels of organization in the system (ranging from individual to various collectives of individuals)
They are constantly reconsidering and reorganizing themselves as they gain experience
They are pattern seekers that learn from their experiences
They anticipate the future
They are always changing, an adaptive system is able to take advantage and learn from what the world around it is able to tell it
These aspects of the San Gabriel Valley Economic Partnership experience present valid conclusions, fully applicable to La Rioja´s experience.
At this point, we wish to draw attention to something that we have frequently encountered not only in scientific research but also in our field experience:
dysfunctional complex adaptive systems – like bureaucracy, corruption, delinquency, or juvenile crime has a network pattern. This pattern is of distributed
control that turns to be a truly immunological system that deals with threats from the environment responding and neutralizing them.
A sentence from Sun Tzu, in The Art of War, expresses this idea with demolishing precision: “The strongest strategic position is formless, it is a position
that the adversaries cannot attack because it exists everywhere and nowhere”. These words written some 2400 years ago, show that oriental philosophy was
aware of this aspect of systems. In our opinion, this is one of the most crucial points of a network structure: distributed control.

Conclusions
It has been absolutely useful for our work with youth at risk groups to consider them as complex adaptive self organizing systems. At the same time, if
they are truly living systems that operate as dissipative structures, far from equilibrium and with the crucial characteristic of their capacity of learning, their
consideration as autopoietic systems is just consistent with their deep nature.
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Abstract
In the chaotic environment of economic globalization, a very common situation is the collapse of
organizational systems (of different types), in particular in small and fragile organizations. There are
few systemic studies on the collapsing process of organizations, caused by internal and external
conditions. The collapse of organizations calls for a radical transformation process. Sometimes, it
may be possible a resurgence of the organization under a more complex form, with emergent
properties. It is a life-death-resurgence process.
This article, is a reflection on the life cycle of organizations and beyond each life cycle, as a radical
evolutionary process towards a higher degree of complexity and consciousness, or complexification,
and conscientization in social organizations under turbulent and uncertain conditions.
Keywords: evolutionary process, complexification-conscientization, life cycle, radical
transformation, emergent properties, collapse, mutation.
Introduction
The theme for the 50th annual meeting of the ISSS is “Complexity, Democracy, and Sustainability”
is oriented toward a systemic study of the co-evolutionary process of natural and cultural systems.
In the contemporary turbulent environment, we are both witnesses and actors of a radical
transformation process of our world. Many types of systems collapse, new systems emerge.
We have learned from Diamond (2005), about some important effects of the collapse of past
civilizations. Today, one of the scenarios for the future is the collapse of the most important world
power. We know that it has a fragile speculative economy, and it has a large and growing internal
and external debt. It has a very expensive system of internal and external security. The high level of
consumption of its society implies a great dependency in energy sources such as oil; it is a non
renovable source of energy with very limited reserves, mainly in a conflictive zone. The effect of an
irresponsible life style on the global environment is very critical; climate change is showing
dramatic effects. Many of the conditions are there, not only for an economic breakdown of some
countries, but for a worldwide collapse, it may be just a question of time.
Collapse is an important stage of a system transformation. The evolutionary process of
transformation, can described by means of the Life-Cycle Metaphor (Ayres, 2004).
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The most complex and dynamic systems are human organizations, or open socio technical systems.
Their life cycle has stages of emergence, growth, stabilization and collapse. When organizations
collapse under the influence of external/internal disturbances, most of them disappear, and a few
may emerge with a different form or architecture. Pierre Teilhard de Chardin described this dynamic
of change as a complexification and conscientization process. Figure 1 represents the dynamic
process of transformation, the life-death-resurgence process.
Figure 1.
Stages of transformation of the Life Cycle of Organizations and beyond (Peon, 2000)
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Context
The current condition of the social and natural environment is extremely turbulent. There are
frequent wars, a polarized economic system that can provoke dangerous and destructive social
disturbances such as migration and conflicts, an illegal traffic of drugs, guns, people, organs, and
wastes. There are also world wide health problems such as AIDS, the depletion of natural resources
such as oil, water, forests, the contamination of the air, land and water, etc. Under this chaotic
situation, the life cycle of natural and social systems can be very brief, natural disasters and conflicts
are very frequent. The premature collapse of biological and cultural systems can be disastrous, and
we have every indication that the natural and cultural systems are unstable under the present
conditions.
Under this chaotic context, the following questions call for prompt answers:
•
•
•
•

Is the most probable scenario, one of multiplication of many types of natural and cultural
systems collapses?
Can we design and implement systemic actions to prevent the collapse of the most important
natural and cultural systems?
If the organized groups of society can not prevent the collapse of natural and social systems,
what can they do to address their main consequences, and the aftermath?
How a creative radical and robust transformation process and a systemic structural change of
social systems facing the perspective of collapse can be designed?

The study of natural and cultural systems facing the perspective of collapse is considerably different
from that of systems under stable conditions. The whole transformation of change can be studied
with the analogy of a birth-death process, using as a conceptual reference the life-cycle metaphor.
However this is only a conceptual model, a simplistic analogy, the behaviour of natural and cultural
2

systems have important differences. Natural systems are adaptive; their evolutionary process of
change is slow, while the creative and interactive cultural systems suffer radical processes of
transformation.
1 . Natural and human systems transformation: Evolution and the complexificationconscientization process:
Every type of system is of a dynamic nature, whether non living, living or a conscious one, all are in
a perpetual process of change; at some stages systems towards a higher level of organization, while
at other stages they move towards a lower level of order, or complexity, it is a complexification
process. The process of change can be described with the life cycle metaphor stages of
transformation. In the first stage, the process of change is violent, in its second stage the
transformation is a gradual evolutionary process, in the third stage the system achieves temporal
stability, and in the last stage of its cycle, the system collapses (Figure 1). It is a simplified linear
model of the life cycle metaphor (Peon, 2000).
Figure 1. Life Cycle Metaphor (Peon, 2000)
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Stages of the Life Cycle Metaphor
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Abrupt process of change
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Time
As it can be seen, the first and fourth stages are violent, while the second and third stages of change
are gradual and stable. The first and second stages entail growth, while the fourth stage is a process
of collapse, of death. In the XIX century, Darwin developed the theory of the evolution of natural
systems. In the XX century, Pierre Teilhard de Chardin incorporated the concepts of
complexification and conscientization to the evolution theory.

from Charles Darwin

to Pierre Teilhard De Chardin

Galileo transformed our sense of space. In these cases, the boundaries of the universe were extended
to infinity. As astronomy has exploded the geocentric universe in which earth sits in its fixed place
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at the center of all things, with the heavens above and hell below, so geology and biology have
pushed the horizons of time backwards into the remote past and forward into the far distant future.
So, the perception of the temporal dimension of systems has a broader scope. Also, as life came to
be seen as evolving, across the millennia, in a gradual succession of living forms, gradually a notion
of progress was born.
Teilhard went on to argue that there have been three major phases in the evolutionary process (De
Chardin, 1963):
•
•
•

The first significant phase started when life was born from the development of the biosphere.
The second began at the end of the Tertiary period, when humans emerged along with selfreflective thinking.
And once thinking humans began communicating around the world, along came the third
phase. This was Teilhard "thinking layer" of the biosphere, called the noosphere (from the
Greek noo, for mind). Though small and scattered at first, the noosphere has continued to
grow over time, particularly during the age of electronics. Teilhard described the noosphere
on Earth as crystallization: "A glow rippled outward from the first spark of conscious
reflection. The point of ignition grows larger. "Till finally the whole planet is covered with
incandescence." (De Chardin, 1963):

For Pierre Teilhard de Chardin:
•
•
•

Evolution as the "general condition to which all other theories, all hypotheses, all systems
must bow and which they must satisfy henceforward if they are to be thinkable.
Nature is moving, erratically and haltingly perhaps, but nonetheless moving, towards higher
and higher forms of consciousness.
An increase in consciousness was accompanied by an increase in the overall complexity of
the organism. Teilhard called this the "law of complexity consciousness," which stated that
increasing complexity is accompanied by increased consciousness. "The living world is
constituted by consciousness clothed in flesh and bone." He argued that the primary vehicle
for increasing complexity consciousness among living organisms was the nervous system.
The informational wiring of a being, he argued - whether of neurons or electronics - gives
birth to consciousness? As the diversification of nervous connections increases, evolution is
led toward greater consciousness.

Teilhard complexity-consciousness law is the same as what we now think of as the neural net. "We
now know from neural-net technology that when there are more connections between points in a
system, and there is greater strength between these connections, there will be sudden leaps in
intelligence, where intelligence is defined as success rate in performing a task." If one accepts this
power of connections, then the planetary neural-network of the Internet is fertile soil for the
emergence of a global intelligence.
His picture of the noosphere as a thinking membrane covering the planet was almost biological - it
was a globe clothing itself with a brain. Teilhard wrote that the noosphere "results from the
combined action of two curvatures - the roundness of the earth and the cosmic convergence of the
mind" (De Chardin, 1963).

4

Evolution includes slow evolutionary process of change and revolutionary violent transformations.
The birth and death of individual systems, their initial and final states are only temporal stages of the
existence of species. Their collapse and transformation process are linked. Each cycle of life is
followed by new cycles of life, at the end of each life cycle there is death and after the death of
individual elements new living beings are born, after the disappearance of social and cultural
systems, new types organizations appear with emergent properties.
The Life Cycle of each type of system is a temporal view of its individual long term behaviour.
Living species and cultural systems suffer an evolutive process through many cycles of adaptation
and change. Living systems are adaptive, and cultural systems are innovative teleological systems.
While the evolution of natural adaptive systems is slow, the transformation process of creative
cultural systems is violent (Figures 2 and 3). Through and autopoietic process, living systems
maintain their identity in a turbulent environment, living beings die, species survive. The cultural
systems change their identity through their process of transformation, thorough a complexification
and conscientization process, they acquire emergent properties at each stage of development.
Autopoietic stability
of species in the
natural world

Time
Figure 2
Life Cycle of living species (Peon, 2000)
Morphogenetic
transformation of
cultural systems

Life
Bifurcation
point
toward life
or entrophy
Death,
entrophy

Time
Figure 3
Life Cycles of cultural systems (Peon, 2000)
In the natural world, the living species maintain their autopoietic identity through their reproductive
process, and their homeostatic equilibrium. They preserve the genetic structure of each type of
specie. The adaptive evolutionary process of the natural species is very slow (Figure 2).
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In the cultural organizations the evolutionary process is violent. The cultural organizations as
creative and open teleological have a dynamic and abrupt transformation process (Figure 3).

scarcity
of complex
systems

Complexification and
conscientization
process
from non livingliving-conscious
systems
TYPES OF SYSTEMS

abundance of
simple sistems

•

Complex conscious
trascendent

•

Living

•

Simple non living

Complexification and
conscientization process

non
living
living

living
conscious

trascendent

Figure 4
Complexification and concientization process (Wilber, 1996 )
The complexification and conscientization evolutionary transformation from non living, to living,
and conscious systems, from simple to complex and conscious processes is represented on Figure 4.
At each evolutionary jump, emergent properties appear. Living systems not only have physical
properties but also organic processes. Conscious systems have organic processes, and also
teleological capabilities. Henry Bergson saw a force at work across the whole face of this planet as
life evolved from the most simple and original forms to the most complex.
2. Collapse and mutation in natural and human systems
2.1 Natural disasters
The analysis of mass extinctions of natural systems and their radical transformation in the next step
of development, is essential for an understanding the life-death-mutation process, in different types
of systems. In particular, we seek to answer the following questions:
How rapidly do these extinction events occur?
What caused them, and is there a single mechanism for all extinctions?
What became extinct, what survived, and why?
• How did life recover aftermath of these events?
• What types of emergent properties surge in the next evolutionary step?
•
•
•
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Since the appearance of life on earth, five mayor catastrophes have occurred (Table 1).
Table 1. The five great natural disasters (Bryson, 2003)
Period
Millions of years ago
% animal species wiped
Ordovician
440
80-85
Devonian
365
80-85
Permian
245
95
Triassic
210
70-75
Cretaceous
65
70-75
Mass extinctions are brief episodes of greatly increased extinction, commonly affecting both marine
and terrestrial species. Since the origin of animals, some 500 million years ago, there have been at
least five major mass extinctions. The disappearance of dinosaurs during the end-Cretaceous mass
extinction, 65 million years ago is perhaps the best known event. But the Permian-Triassic (P-T or
PT) extinction event, sometimes informally called the Great Dying, was the Earth's most severe
extinction event, with about 90 percent of all marine species and 70 percent of terrestrial vertebrate
species going extinct. It is the most dramatic example of collapse of a very complex system, the
biosphere.
A combination of the following factors might have caused the Permian extinction (Bowring et al,
1998):
•
•
•
•

•
•
•

A supernova weakened the ozone layer, and then
A large meteor impact triggered the eruption of the Siberian Traps. The extinction is
contemporaneous with the eruption of a large-volume (3-5 million km3) flood basalt
province in Siberia.
The resultant global warming eventually was enough to melt the methane hydrate deposits
on continental shelves of the world-ocean, thus producing extensive floods in the costal
areas..
Widespread evidence of low oxygen content (anoxia) in both deep and shallow levels of the
oceans before, during, and after the extinction interval; The pattern of extinction of species
in the oceans, is consistent with a drop in the percentage of atmospheric oxygen (required by
groups with active metabolisms).
Dramatic shifts in the carbon cycle of the atmosphere and oceans indicating sequestration of
organic carbon in the deep ocean before the extinction and a rapid change in the isotopic
composition of carbon in carbonate rocks during the extinction.
There is evidence for significant global warming after the extinction.
The extinction occurs during a rise in sea level.

There is no way to calculate the odds of such combination occurring, but for it to have occurred
once in the four billion year history of Earth is not unlikely. A better understanding of the endPermian extinction and its recovery should allow for new insights into the role of mass extinctions
in evolution.
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2.2 The effects of natural disasters on social systems
For the study of disasters the following premises need to be established:
•
•
•
•

Natural disasters can interrupt a certain process of development.
They should be studied as part of social and economical processes
A distinction should be made between the internal attitudes of the population groups directly
affected by the phenomena, and the external response of local and federal authorities
The effects of the natural disasters at additional hardships to the social and economic daily
disasters of the local population.

From pertinent experiences, it can be understood that the natural disaster play the role of an
additional detonator of the social, economical, and political crisis. The causes are multiple and the
socio-economic and environmental situation of a particular place, that has been affected should be
analyzed from a systemic viewpoint.
Natural disasters are only a manifestation of nature, they may provoke a social disaster when there
are conditions of vulnerability. There are two main types of impact: natural, and socio-economic.
In the systemic study of disasters as large scale complex processes of transformation, it is difficult to
understand the main causes of collapse, and it is also very hard to design preventive, predictive and
curative models to confront some of their most important socio-cultural, economic and
environmental effects. The science of systems approach, is an integral process with feedback, it is a
dynamic cybernetic learning process toward a deeper knowledge of the complex and dynamic
behaviour of systems under the perspective of collapse.
There are different investigation alternatives for the study of the integral context of organizations
under critical conditions. The scientific approach is a continuous one to learn from the social
practice, the knowledge we obtain is a reflex of the projection of the real world, it is a dynamic
searching process toward a deeper understanding of causes and effects of catastrophic phenomena.
We should not forget, that the study of a particular phenomenon is but an element of a whole, it is
true that it is important to know about the manifestations of a natural catastrophe, its main effects
are socio economic There is a relationship between the parts and the whole. The destructive effects
of a catastrophe can not be explained by its elements but by the whole. The whole includes social,
economic, political, educative, physical, and technical dimensions. The social and political actors
may understand part of the wholesome effects of the natural disasters.
Each type of disaster should be analyzed in its own particular context as a dynamic phenomenon.
For that reason it is useful to develop a systemic tool under a cultural perspective to understand
better the causes and effects of each type of natural disasters under its own social and historical
perspective.
2.3 Conditions for the collapse of social systems: Risk and vulnerability
To understand better the systems collapse process, we describe some of the causes, and effects of
natural and social disasters of great magnitude. Natural disasters, play the role of additional
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detonators of the social, economical, and political crisis. An organizational collapse, is also a
product of a combination of conditions of risk and vulnerability. Their causes are multiple and their
socio-economic and environmental effects are extremely important.
The collapse of natural systems included factors of risk such as:
•
•
•

The effect of a supernova that weakened the ozone layer in the Permian-Triassic Era
The impacts of large meteors in the Permian-Triassic and in the Cretaceous Eras produced
large floods, volcanic eruptions with toxic gases, and a climate change.
Temperature change in the sun, it is 25% warmer now than in the early stages of life

Some of the causes of failure of large social organizations, or civilizations, are described by
Diamond (2005)
•
•
•

Failure to anticipate and to perceive
Rational bad behavior based in disastrous values
Environmental conditions and situations

In the collapse of small social organizations, the following premises can be defined:
•
•
•
•

Disruptive internal and external forces of natural or social origen, can interrupt a certain
process of organizational development
The effects of the collapse of organizations ad additional hardships to the social and
economic welfare of the population.
It is important to distinguish between the external conditions of risk and the internal
conditions of vulnerability.
When many organizations collapse after some type of crisis, new ones can emerge with a
different organizational architecture and emergent properties, after a radical process of
innovative redesign.

Some of the main factors for the collapse of small and medium social organizations are:
•
•
•
•
•
•
•
•

A turbulent external, where the conditions of economic competition in an open market are
favorable only to large corporations
Poor administrative practices and ausence of preventive planning, they don´t know how to
detect comparative advantages
Lack of political power of the small and medium size organizations, they have almost a null
influence in government policies of development
Small organizations have a dificult access to credit
Inadequate professional formation of business managers, they don´t have the necesary
experience to manage in the new conditions of an open market
Personal with insufficient training and motivation
Small organizations do not have the economic and human resources to buy and use
appropiate technology
They can not compete with large transnational corporations in an open international
economy, under current rules and conditions of trade.
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Number of
Business (000)
1990

1995

2000

Table 2.
US Census Bureau (1990, 1995, 2000). Tables 733 and 734
No. 733. Employer Firms, Establishments, Employment, by Enterprise Size
No. 734. Firm Births and Deaths by Employment Size of Enterprise
Business Size
Total number of
%
Births (000)
%
Deaths (000)
(No of employees).
business (000)
Small<20
4,536 89.4
515.9
95.3
517.0
Medium<500
5,060 99.7
540.9
99.9
546.1
Big>500
14 0.3
0.3
0.1
0.4
Total
5,074 100
541.1
100
546.5
Small<20
4,808 89.5
572.4
95.7
485.5
Medium<500
5,354 99.7
597.5
99.9
512.0
Big>500
15 0.3
0.3
0.1
0.4
Total
5,369 100
597.8
100
512.4
Small<20
5,035 89.1
558.0
95.4
524.0
Medium<500
5,635 99.7
584.8
99.9
552.8
Big>500
17 0.3
0.3
0.1
0.5
Total
5,653 100
585.1
100
553.3

%
94.6
99.9
0.1
100
94.7
99.9
0.1
100
94.7
99.9
0.1
100

In the 1990-2000 period almost 90% of US business where of small size (<20 employees), almost a
100% where of small and medium size (<500 employees) and only 0.3% where of big size (>500
employees). In this period almost 95% of the US business births and deaths, where of small size
business, almost a 100% where of small and medium size business and only 0.1% where of big size
business

Year
1990
1995
2000

Table 3.
US Census Bureau (1990, 1995, 2000). Tables 733 and 734
Number of business, their % of yearly births and deaths in five year periods
Total number of % growth in the numbers of Births
% business births Deaths
% business deaths
business (000)
business in 5 years periods
(000)
in 5 years periods
(000)
in 5 years periods
− 541.1
− 546.5
−
5,074
6 597.8
10 512.4
−6
5,369
5 585.1
−2 553.3
8
5,653

In the 1990-1995 period there was an almost 6% increase in the number of enterprises, while the
number of business births grew almost 10%, and there was a diminution in the number of business
bankruptcies of almost 6%. In the 1995-2000 period there was an almost 5% increase in the number
of business, while there was a diminution in the number of business births of almost 2%, and there
was a growth in the number of business bankruptcies of almost 8%.

Year
1990
1995
2000

Table 4.
US Census Bureau (1990, 1995, 2000), Tables 733 and 734
% growth in the number of business and their yearly births and deaths
Total number
% of growth
Births
100 %
Deaths
of business
in the number of
(000)
number of business
(000)
(000)
business since 1990
births
−
10.7
546.5
5,074
541.1
5.8
11.1
512.4
5,369
597.8
11.4
10.3
553.3
5,653
585.1

100 %
number of
business deaths
10.8
9.7
9.8
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In the 1990-2000 period, the number of business in the U. S. have grown more than 11%, the
number of business births nearly 10 %, a very similar % of business have collapsed.
Tables 2, 3, 4, gives us the evidence that almost all of the radical organizational processes of change
in organizations (birth and collapse) occur mainly in small and medium business, organizations with
less than 500 employees. Most of those organizations are small business (95%), with less than 20
employees they are very fragile social systems. Almost a hundred per cent of all of business births
and deaths, where of small and medium size business. In México, 3 out of 4 small enterprises go
broke in their first two years of existence (FUNDES, 2002).
3. Mutation, a radical form of organizational transformation, under the perspective of
collapse
“An inteligent man, learns more from failure than from success”
Benjamín Franklin
We can design systemic strategies of radical organizational transformation, but first we have to learn
from the failure of different types of systems. After the failure of a system, new systems surge with
emergent properties through a complexification and conscientization process. Most of the systems
that fail disappear, but a few of them change their structure and processes and emerge as a new type
of system with emergent properties.
Strategies of change can be designed as a complexification-concientization process. The main types
of social organizations under the perspective of collapse are small and medium social systems.
Small and medium organizations, can not survive in the present turbulent conditions, unless they
mutate through a radical process of transformation.
Their mutation toward a higher state of organization, or complexification implies a radical or
structural process of change in their structure and processes. As an example of the complexification
or organizational development process, strategies of radical change such as:
•
•
•
•

Build a networking process to link small and small business and small and medium size
business
If a great number of small businesses can not survive in the formal economy, they might
survive through an outsourcing process, in an informal economy of service.
The small business organizations can practice a system of barter, or multibarter among them
like many NGOs do in many parts of the world. It is an alternative credit and exchange
system.
Develop practical and economic tools such as Systems of Information and Communication,
with tools such as Linux.

The mutation of social organizations toward a higher state of awareness, or conscientization, implies
a deeper process of understanding on the external and internal conditions of their organizations. As
an example of the concientization process we propose strategies such as:
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•
•
•

Develop a reflection process on the market conditions, among groups of small and medium
business with the help of people from the academic medium who have a systemic vision
Develop their own particular identity for specific markets
Use an integral regional multi-products and services approach, a life style integral strategy
for local markets
Conclusions

Violent change caused by a combination of internal and external forces can drastically reduce the
life cycle of organizational systems. A systemic study of systems collapse and its aftermath is very
important for the prevention of disasters, and for the radical redesign, or mutation of new socio
technical systems with emergent properties.
Some times, preventive measures can be designed with sufficient time, in other occasions the
external forces are so sudden that little can be done to prevent the collapse of the organizational
system. We need to be aware, in critical situations, that there are also opportunities for a creative
radical process of systemic transformation or mutation.
Thankfulness
This work was supported by Instituto Politecnico Nacional Project CGPI No. 20060398
References
Ayres RU. (2004). Ecological Economics, vol. 48, issue 4, pages 425-438
Beer, M. (1980). Organizational change and development. Santa Monica: Goodyear.
Beer, S. (1984). Diagnosing the system for organizations. NY: Wiley.
Bowring SA. Erwin DH, Isozaki Y.1998, at the Arnold and Mabel Beckman Center of the National
Academies of Sciences and Engineering in Irvine, CA. The tempo of mass extinction and recovery:
Bryson B. (2003). A Short History of Nearly Everything. NY: Broadway:
Capra, F. (1991). The web of life: a new scientific understanding of living systems. NY: Anchor Books
Doubleday.
De Chardin, PT. (1963). The phenomenon of man. Madrid: Taurus.
Diamond, J. (2005). Collapse: How societies chose to fail or succeed. NY: Viking.
Flood, RL. Carson, ER. (1998). Dealing with complexity, an introduction to the Systems Science. NY:
Plenum
Lovelock, J. (1990). The Ages of Gaia: Biography of our Living Earth. NY: Bantam.
Lipnack, J, Stamps, J. (2000).The Age of the Network: Organizing Principles for the 21st Century. Essex
Junction: Asilomar.
Morin, E. (1990). Introducción al pensamiento complejo. Gedisa: Barcelona.
Peón, IE. (2000). 4D Dynamic organizational structure: Paradoxes, Metaphors, and Reality. ISSS, Annual
Meeting, Toronto, Canada
Peón-Escalante, I., Aceves F. (2005). An auto-eco-organizational process, using the ecosystemic
approach to address complex, and dynamic environmental disasters. ISSS, Annual Meeting,
Asilomar, California.
Prigogine, I. Stengers, I. (1988). Order out of chaos: Man´s new dialogue with nature. NY: Bantam.
Stamps, JC, (1994). Holonomy (the study of whole/parts) a humanistic Systems Theory. Toronto: Paper
submited for the 1994 International ISSS.
12

Wheatley, MJ. (1999). Leadership and the new science: Discovering order in a chaotic world. Berkeley:
Barret-Koehler.
Wilber, K. (1996). A brief history of everything. Boston: Shambhala.
http://www.fundes.org/mexico/foro2.html

13

Sustainability Planning and its Role in Creating Capacity for Learning: a Complex Adaptive
System Perspective
Csaba Pusztai1
1Central European University, Nador u. 9-11, Budapest 1051, Hungary, ephpuc01@phd.ceu.hu

Abstract
Collaborative sustainability planning is seen as an effective tool in translating the concept of sustainable development into practice at the level of
communities. It is widely endorsed by international organizations under headlines such as Local Agenda 21, Healthy Cities, Green Cities etc. The
guidelines for such planning initiatives commonly emphasize a necessary long-term, systems perspective in problem definitions and suggested
solutions. Although they build on traditional strategic management concepts, such planning processes are claimed to have their strength in using
input from a diversity of local actors including both public and private sector representatives. Bringing together stakeholders, bridging their
perspectives and networking their efforts are believed to provide the basis for the successful implementation of local sustainability strategies.
Most assessment approaches of such sustainability planning initiatives, however, usually focus on the output of these processes such as plans and
formal strategies. While the role of change in attitudes, values and patterns of behavior is understood as a crucial element in progressing toward a
more sustainable local community, such changes are implicitly assumed to take place as a result of the collaborative planning effort and are not
directly assessed. In my paper, I will argue that accounting for these tacit aspects could build on the notion of learning and the collection of actors
involved in planning can be analyzed as a complex adaptive system (CAS). Using CAS as a theoretical framework can contribute to the assessment
of the change in the interactions among actors and their behavior, knowledge generation and how these enhance the emergence of capacities
necessary to cope with the 'wicked' problem of sustainability at the community level.
The paper represents preliminary theoretical work for an empirical research project forming the background of my doctoral dissertation
Keywords: sustainability planning; complex adaptive systems; organizational learning; assessment

Introduction
My paper tries to reveal how a Complex Adaptive System (CAS) perspective can serve to explore the changes that take place within communities
aspiring to become “sustainable communities” as a result of introducing new forms of environmental governance, such as sustainability planning.
While the concept of learning and adaptation has been applied to organizational change in business situations quite extensively, public or intersectoral contexts have rarely been considered in detail. I suggest that “sustainable communities” should be viewed as communities capable of
learning to tackle problems associated with sustainability, or rather: unsustainability.
In my paper I will argue that the CAS framework can be used effectively for assessing how local sustainability measures contribute to the adaptive
or learning capacity of the community, which leads to self-organization within the community and creates innovative emergent strategies, as a sign of
improved policy performance.

Sustainability
Over the past few decades concerns regarding the rate of growth of economic activities and their impacts on the natural environment have led to
extensive discourse in a wide array of disciplines. Among the countless new discoveries and ideas, the concept of sustainability has probably been
one of the greatest ‘success’ in terms of fertilizing academic research in many areas and mobilizing for action in practice at all levels of society from
local to global. The popularization of the concept probably owes much to the development of systems thinking and vice versa. The much cited report
of the Club of Rome (Meadows and Club of Rome., 1972), besides its explicit message about the possible alternative futures of the planet, also
delivered to a greater audience a new way of thinking about real-world phenomena, which transcend the boundaries of traditional disciplines and
jurisdictions of actors in the social world. This fact manifests itself in many normative definitions of sustainability calling for cross-sectoral and
integrated approaches in seeking solutions.
The need for a different perspective for development, which is compatible with sustainability also emerged at the local level. Agenda 21 carries the
proposition that development will not be environmentally, economically and socially sustainable without the active participation of local
communities. The visionary image of sustainable communities provided impetus for international movements such as Local Agenda 21 (LA21),
Healthy Cities and fertilized professional fields such as environmental management and urban planning. A wide array of tools has been developed
and is used by local authorities to implement sustainability. By selecting an appropriate portfolio of these, local authorities are expected to use a
strategic approach in steering local communities toward community goals. These initiatives marked the beginning of a new era in environmental
decision-making through advocating for tighter integration with other sectoral policies and more extensive stake-holder participation. The adoption of
new practices in governance however may not happen instantly due to the inertia maintained by institutional and political conditions. Moreover,
success is widely believed to be a function of changes in the attitudes, underlying beliefs and values of the local actors.

Sustainable Communities
Accounts of sustainable communities often give the impression of being the “holy grail” of environmental policy. Mazmanian and Kraft’s (1999)
overview of the evolution of modern environmental policy for instance culminates in the “epoch” of sustainable communities. They argue that
“linking sustainability concepts and concepts of community has particular advantages, since communities represent the social and physical
expression of interdependencies.” Compared to earlier eras of environmental policy, environmental problems in this epoch are defined in more
systemic terms, revealing their complex interdependencies with societal and economic phenomena. Objectives are sought to be balanced both across
these domains and over time. Balancing requires integrative, strategic policy responses, which include systematic problem analysis, planning,
implementation and evaluation. The emphasis shifts from top-down hierarchical (vertical) control over to networking (horizontal collaboration)
between players in the policy process as a result of the redefinition of the relation between the state, markets and civil society (Mol and Van den

Burg, 2004). Satterthwaite (1999) speaking of “sustainable cities” notes that:
…no clear, agreed definition as to what the terms ‘sustainable cities’ and ‘sustainable human settlements’ mean. Such a diverse range
of environmental, economic, social, political, demographic, institutional and cultural goals have been said to be part of ‘sustainable
development’ that most governments or international agencies can characterize some of what they do as contributing to sustainable
development. (Satterthwaite, 1999)
Roseland (1994) in his overview of the sustainable community literature also describes many variations for the theme including green cities, ecocities, livable cities, eco-communities and sustainable cities. The ten different streams identified are traceable to a number of intellectual backgrounds
ranging from planning through architecture to bioregionalism. However, these streams are not ‘air-tight’. There is some overlap in these approaches
and thus the boundaries are sometimes difficult to reveal due to conceptual convergence in cases.
Out of the recognized streams of the sustainable community literature, the one rooted in planning and management has succeeded in developing a
strong research agenda on aspects of practical implementation of sustainability (Keysar, 2005). In this stream, sustainable communities are
associated with local authorities developing strategies for sustainability. Luhde-Thompson (2004), who puts it as follows:
The art of ‘governing sustainable cities’ is thus to create competent local governments that, in interaction with a highly responsible
and responsive civil society, apply a form of governing that brings about the most sustainable solutions. (Luhde-Thompson, 2004)
Whitehead (2003) traces the international expansion of the ideal of sustainable cities to the concept of sustainable urban development appearing in
several international policy documents dating back to as early as 1972, including Agenda 21 quoted above. He also articulates two concerns
regarding conceptualizations of the sustainable city: (1) most approaches tend to be technocratic interpretations of procedures of implementing
sustainable urban development, (2) they identify the sustainable city as an ontologically pre-given entity. The two are interrelated in the sense, that if
sustainable cities are a final object (a set of achievable goals), then a thoughtfully designed and implemented course of interventions may help
progress toward the axiomatic sustainable city or more generally: a sustainable community. The Institute of Sustainable Communities (ISC)
definition of sustainable communities is phrased as follows:
Sustainable communities are defined as towns and cities that have taken steps to remain healthy over the long term. Sustainable
communities have a strong sense of place. They have a vision that is embraced and actively promoted by all of the key sectors of
society, including businesses, disadvantaged groups, environmentalists, civic associations, government agencies, and religious
organizations. They are places that build on their assets and dare to be innovative. These communities value healthy ecosystems, use
resources efficiently, and actively seek to retain and enhance a locally based economy. There is a pervasive volunteer spirit that is
rewarded by concrete results. Partnerships between and among government, the business sector, and nonprofit organizations are
common. Public debate in these communities is engaging, inclusive, and constructive. Unlike traditional community development
approaches, sustainability strategies emphasize: the whole community (instead of just disadvantaged neighborhoods); ecosystem
protection; meaningful and broad-based citizen participation; and economic self-reliance. (Institute for Sustainable Communites,
2006)
The above definition combines at least two different understandings of what constitute sustainable communities. On the one hand it briefly considers
an ecological economic aspect referring to healthy ecosystems and efficient resource usage. On the other hand it has an action perspective, which
recognizes sustainable communities as a collection of qualitatively new strategies for managing urban problems.
Local authorities are well-situated for acting as 'champions' in developing strategies as they are typically in charge of development and land-use
policies and authorization, local budgets and spending and they also carry the potential of networking local players, such as authorities, non-profits,
firms and citizen groups. Also typically being large purchasers and consumers of products and services, their sustainability-oriented practices may
contribute to desirable change in local sustainability conditions.

Planning for Sustainable Communities as Strategies for Learning
Somewhat paradoxically, local planning and management strategies to handle the dynamic and complex issues associated with sustainability are
often originally designed for simple problem scenarios and expected to work reasonably well in complex situations. Meppem and Gill (1998) point
out that “traditional development planning is driven by the need to achieve a pre-determined goal that requires adaptation to a given environment.”
Decision makers in this context manipulate negative feedback (through planning, monitoring, reviewing and taking corrective action) in an attempt
to produce patterns of behavior consistent with stability and equilibrium. In the case of sustainability planning, however, the lack of complete
information and certainty precludes mechanistic control. In situations like this, problem-solving strategies, which are interactive and which generate
information are desirable to encourage innovation and institutional change through the learning and adaptation of parties involved in the planning
process.
According to this interpretation, sustainability planning (and other sustainable community strategies), has to be seen as a vehicle for facilitating
learning rather than a means of achieving any given state. “Here, learning refers to the accumulation of insights into system cause and effect by all
those with interest in a decision or issue.” (Meppem and Gill, 1998).
Fiorino (2001) in his overview of changes in environmental policy also draws on the notion of learning, although using it more as a retrospective
explanatory framework. Policy changes in this approach are attributed to knowledge acquisition and utilization as opposed to traditional models of
policy change that focus on pressures and conflicts. Fiorino (2001) describes three types of learning: (1) technical, (2) conceptual, and (3) social
learning. Technical learning is associated with emphasis on finding new policy instruments in the context of fixed policy objectives. Change occurs
without the reconsideration of objectives and strategies. Policy makers respond to demands of change with “more of the same” instruments adopted
earlier for environmental problems. Conceptual learning takes place when policy definitions are modified and policy goals and strategies are debated
and get adjusted. As a result, new concepts enter the lexicon of policy discourse, such as ‘sustainability’. Social learning is identified as growing
emphasis on the interactions and communication of actors involved in the policy process. It builds on both technical and conceptual learning, but
places policy into a greater social context.
The general message about desired directions in environmental policy-making (and strategy formulation) suggests that the traditional positivist
approach, which relies on notions of controllable mechanisms and equilibrium is not appropriate in an increasingly complex and dynamic
world (Funtowicz et al., 1999). Ideally policy systems, such as “sustainable communities”, with greater capacity for learning recognize the inherent
uncertainty in environmental problem situations and for this reason develop flexibility through being structurally open and cooperative. This also
has implications for the evaluation of local sustainability strategies. As opposed to traditional assessment approaches of local sustainability
strategies, which solely focus on content, processes should also be taken into account. A key measure of progress in this context becomes the
maintenance of a creative learning framework for sustainability (Meppem and Gill, 1998).
As an example, Gardner’s (1988) criteria for sustainability assessment combine aspects consistent with the learning perspective. A subset of criteria

is dedicated to adaptivity. Strategies are expected to be experimental, responsive, anticipatory, dealing with uncertainty and maintaining diversity and
options for resilience. Devuyst (2001) argues that Gardner’s criteria can form the basis of more advanced and detailed assessment frameworks. As a
matter of fact, the assessment of policies, plans, programs and projects rarely include an in-depth consideration of these aspects. The performance of
strategies is assessed through the static (usually one-off) observation of certain characteristics. Learning and adaptivity, however, are dynamic
phenomena, which require longitudinal observation of how strategies (such as sustainability planning) lead to different patterns of behavior within
the policy system.
Innes and Booher (1999) differentiates between first, second and third order effects of collaborative planning to account for indirect and intangible
products of the planning process. In addition to products such as plans, agreements, new relationships, mutual understanding, shared problem
frames, change in perceptions and practices, new norms and heuristics, innovative strategies should also be considered as the results of ‘successful’
planning. These effects ideally extend into the community and trigger self-organizing activities, which lead to practices that are flexible and
networked, permitting the community to be more responsive to change and conflict.

Limitations of Current Assessment Approaches to Sustainability Planning
Assessment of sustainable communities, based on strategic planning approach, is most often interpreted as the assessment of the sustainability
strategies that communities have adopted and not the sustainability of the communities per se.
Surprisingly little attention is dedicated to the understanding of these strategies from a social science point of view (Whitehead, 2003), although the
underlying forces that lead to new emergent and formal strategic behavior, such as the value orientation and knowledge of agencies are considered
critical for performance in public administration theory as well (Rhodes and MacKechnie, 2003).
The relationship between values, beliefs, knowledge and strategies have not been thoroughly investigated in the reverse direction either. The claims
that these strategic processes for sustainability really lead to lasting and profound changes in policy and underlying behavior have not been
verified (Selman, 1998).
Assessment approaches are based on the assumption that if certain elements of the process exhibit these characteristics, then it is effective in creating
the innovative outcomes which contribute to better performance. In Minzbergian (1998) terms, what is being assessed usually is intended strategy
and not the emergent one. This is clearly a result of formal strategies being more apparent and accessible to research as there is information available
in artifacts, such as formal documents (e.g. planning documents), and other forms of communication (e.g. sustainability indicator reports). In the
language of organizational learning, evidence of single-loop learning may be readily available as opposed to that of double-loop learning, which
requires different analytical tools, and therefore shifts in underlying schemas are left to be inferred.

A Complex Adaptive System Perspective for Sustainability Planning
Most research efforts assessing sustainability strategies (including planning) take a ‘snapshot’ of local authorities and their partnership network.
Although a qualitative change in decision-making is sought for, these assessment frameworks usually assume away the dynamic character of
organizations. Instead of looking for shifting patterns in their behavior, they only infer change by checking whether they formally adopt certain
environmental management tools (for instance they prepare a plan). I argue that these assessments miss the ‘point’ by failing to reveal generative
processes, which underlie shifts (or the lack thereof) in the way local authorities and their service networks address issues of sustainability.
Discussing organizational research on change, Van de Ven and Huber (1995) put it as follows:
Theoretically sound and practically useful research should explore the context, content, and process of change, together with the
interconnections of these contingencies through time. (Van de Ven and Huber, 1995)
In management and organizational research complexity science has been a promising direction for inquiry into organizational change and
performance. (Allen and Strathern, 2003, Price, 2004). A common element of complexity science models is that they explicitly incorporate the
dimensions of time, thus they are particularly attractive to studying organizational phenomena involving change with a focus on generative
mechanisms responsible for change (Dooley, 2004).
Allen and Strathern (2003) describes complexity applied to organizations as providing "a new basis on which to consider the link between overall
goals, desires, and motivations of people and organizations and the strategies and behavior that might help to bring them about."
From a complexity point of view, organizational change and performance need to be understood in systemic terms. In this context local authorities
and stakeholders involved in participatory planning (strategy formulation) and action (strategy implementation) are interpreted as elements of a
complex system. Complex systems are systems consisting of a large number of interconnected elements. The interconnections are nonlinear and
dynamic (Lissack and Letiche, 2002). The complex structure of such systems display behavioral complexity, which makes prediction of future
behavior extremely difficult, if possible at all. The most important of these behavioral characteristics are the sensitivity to initial conditions, the
diversity of qualitatively different behaviors, self-organization, and emergence (Richardson, 2005).
An important area of research in complexity theory is the study of complex adaptive systems (CAS), which are systems of agents interacting with
each other according to a set of rules or schema (Stacey, 1996). CAS exhibit learning and adaptability. In both organizational and CAS theory
literature, it has been shown that the ability of agents to adapt to changing environmental conditions is crucial to the performance of the specific agent
and of the system involving many agents (Rhodes and MacKechnie, 2003). In management theory terms, emergent strategies (which are a result of
self-organization and are subject to continuous adaptive mechanisms) are likely to be more effective under conditions of uncertainty, than traditional
intended strategies, which try to reduce or eliminate uncertainty (Downs et al., 2003).
CAS provide a meaningful theoretical framework for assessing local sustainability strategies as they offer building blocks which can be used to
account for the aspects missing from traditional analyses (Innes and Booher, 1999). The purpose of assessment using the CAS perspective is not to
evaluate whether certain policy measures (such as plans, projects) comply with sustainability principles, but it is to reveal how these measures
increase the capacity to deal with environmental sustainability issues, which provide complex and uncertain conditions for
decision-making (Meppem and Gill, 1998).

Interaction

A lot of emphasis is put on participatory processes in developing strategies for sustainability (see for instance ICLEI, 2002). Participation is seen as
a vehicle for building consensus over development issues through surfacing potentially divergent values, interests and problem frames. The
involvement of key stakeholders (individuals and organizations) also serves to enhance coordination in implementing strategies. The role of
increased social capital is also often highlighted in the literature as a positive effect of participatory governance (Rydin and Pennington, 2000,

Rydin and Holman, 2004).
However strong the emphasis on participatory models in decision making, surprisingly little attention is directed toward confirming that
participation34 beyond the appealing democratic merits34 does in fact contribute to substantial change within local policy systems and create spillover effects, such as increased knowledge and trust and qualitatively different behavior over time. The CAS perspective, by default, puts interactions
into spotlight. Local players involved in the formulation and implementation of strategies and even those, which are not formally identified as
partners, are represented as can be represented as agents in a CAS at one level of analysis. The performance of local sustainability strategies will be
an emergent pattern of interactions between the agents in the network studied over time. While traditional assessment methods grasp formally
prescribed networks (‘partnerships’), the CAS framework should also consider self-organizing relationships as well, which may differ considerably
from prescribed ones (Tichy and Fombrun, 1979).

Knowledge

The role of information (both technical and contextual) is also emphasized for local sustainability strategies. For instance sustainability indicators, as
part of the planning cycle, are seen as crucial tools for providing feedback to decision-makers and the entire community. Environmental Impact
Assessment (EIA) and Strategic Environmental Assessment (SEA) are also mechanisms, which gather information to be used as input in decisionmaking. They also serve as vehicles of learning: they are expected to facilitate the development of preferences, involve political discussions and
generate knowledge throughout the whole decision-making process (Devuyst, 2001).
In the organizational learning literature, knowledge creation is believed critical for firms to keep their competitive advantage (Un and CuervoCazurra, 2004). In the context of public sector, knowledge creation can be crucial in delivering improving services whether by a single agency or a
network of players (Boyne and Walker, 2004). Sustainability planning, which involves such a network of players can be interpreted within the CAS
framework as distributed knowledge systems. Knowledge in CAS is not understood as a static stock of retrievable information and data.
Knowledge manifests itself in patterns of behavior of the CAS agents. The knowledge that agents transit to each other become shared routines,
which are repetitive patterns of activity that underpin and control the smooth functioning of the policy network. Change emerges from the
cumulative interaction among these routines. The CAS framework can account for the changes in knowledge through studying the variation
and selection of agent strategies. When selection leads to improvement to some measure of success, adaptation occurs (Axelrod and Cohen, 1999).
For sustainability planning knowledge creation and diffusion implies that agencies, organizations and other actors involved in the process of strategy
formulation and implementation will ideally exhibit a converging stance on common goals at a network level, and will also employ strategies
consistent with those goals.

Concluding Reflections
Participatory approaches in formulating and implementing strategies have become popular in many different policy contexts. Environmental
decision-making and sustainability planning are good examples. The literature on sustainability planning emphasizes solutions, which account for the
interconnectedness and dynamic character of issues including ecological, social and economic considerations. Ironically, the assessment of such
planning initiatives is usually limited to the static observation of the outcomes of planning assuming away changes over time. A complex adaptive
system perspective, however, can provide the insights, which complement traditional assessment approaches. They can be particularly effective in
exploring self-organizing processes, which are triggered (or left untriggered) by sustainability planning. These include changing interaction patterns
between players and the creation of knowledge relevant for better systemic performance and progress toward a more sustainable community.
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Abstract
George Soros’s reflexivity theory is quite compatible with second order cybernetics.
Indeed his work shows how to apply ideas in second order cybernetics to economics,
finance, and political science. This paper briefly reviews three theories of reflexivity in
cybernetics. It provides an introduction to Soros’s version of reflexivity theory and
reviews applications in economics and finance. Soros’s approach to economics is based
on different assumptions about information and about human behavior. His approach to
finance is more holistic than most current work in finance. He does not emphasize
mathematical models but rather sees finance as a human player game with himself as a
participant. The paper concludes that Soros’s work is a very important contribution to
and expansion of contemporary social science.
Definitions of Reflexivity
Reflexivity occurs in social systems when an actor observes and thinks about his or her
actions and their consequences and then modifies his or her behavior. More generally
“reflexion” is defined as the return of light or sound waves from a surface, the action of
bending or folding back, or an idea or opinion made as a result of meditation. (Stein,
1968) “Reflexive” is defined as something turned back on itself, a relation that exists
between an entity and itself. “Self-reference” in mathematics indicates a statement that
refers to itself, for example, a set that contains itself. Such statements lead to paradox, a
form of inconsistency. In the informal fallacies self-referential statements are considered
poor form. However, a social scientist who formulates a theory of a society in which he
or she is a member is making self-referential statements. An investor who makes trades
that alter price is engaged in a reflexive process.
Given the self-referential nature of social systems and financial activities, how is it
possible to create a non-paradoxical, logically consistent theory? Stated differently,
should traditions concerning the FORM of arguments limit the SCOPE of science? Or,
should the subject matter of science be guided by curiosity and the desire to construct
explanations of phenomena? Cyberneticians have historically chosen subject matter over
form of argument.
In recent years at least three theories of reflexive processes have been created.
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•
•
•

Heinz von Foerster, beginning in 1974, advocated including the observer in the
domain of science. He called this line of inquiry “second order cybernetics.” (von
Foerster, 1974)
Vladimir Lefebvre proposed the existence of two systems of ethical cognition and
called the activity of selecting the appropriate ethical system for the occasion
“reflexive control.” (Lefebvre, 1982)
George Soros described both economic and political systems as being composed
of individuals who are actors as well as observers. (Soros, 1987)

Drawing upon the idealist philosophical tradition von Foerster noted that our knowledge
of the world is mediated by our senses, and hence the “reality” that we describe is the
result of interpretations of sensory experience. Indeed, he said that people are
responsible not only for their actions but for the interpretations of the world they have
constructed. He claimed that a theory of biology should be able to explain the existence
of a theory of biology. (von Foerster, 2002)
Lefebvre created a mathematical theory of cognition and, depending on the operator one
chose (+ or *), he noted that there are two systems of ethical cognition. In the first ethical
system a good end does not justify a bad means. In the second ethical system it does.
Lefebvre claims that people are “imprinted” with one of the two ethical systems at an
early age. Throughout life one’s first response is to act in accord with the imprinted
ethical system. However, one can learn the other ethical system and act in accord with it
when one realizes that the imprinted system is not working.
Soros’s theory of reflexivity is not well-known in the systems and cybernetics
community. Nor is Soros’s theory widely used by economists or finance professors,
despite his success as a financial manager. He uses a participatory, not a purely
descriptive, theory of social systems. Soros studied with Karl Popper at the London
School of Economics. He has worked to implement Popper’s idea of “open societies” in
many countries around the world. Soros uses Popper’s idea of conjectures and
refutations” to guide his investments and social interventions. However, he rejects
Popper’s conception of the unity of method, the idea that all disciplines should use the
same methods of inquiry as the natural sciences. Soros claims that in social systems there
are two processes – observation and participation. The natural sciences require only
observation.
Ways to Describe Systems
In order to understand how Soros’s ideas are different from theories in economics and
finance, it is helpful to refer to a theory of how systems change and evolve. Austrian
sociologist Karl Mueller (1998) has proposed an epigenetic theory of the interaction
between genotype and phenotype. See Figure 1. Genotype refers to genes in the case of
a biological organism or culture or a constitution in the case of social systems.
Phenotype refers to organisms or organizations. Variation occurs in the genotype, which
leads to different organisms or organizations, which compete for survival. Selection
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occurs in the phenotype. Those organisms or organizations which survive enable their
genes, corporate cultures or constitutions to survive.
Furthermore, it is useful to note that different disciplines describe systems in different
ways. (Umpleby, 1997) Social systems can be described using different basic elements.
•

•
•
•

Variables are used by disciplines such as physics and economics. Physicists
measure mass, length, time, velocity, acceleration, pressure, temperature, etc.
Economists measure variables such as price, savings, income, growth rates, and
return on investment.
Ideas, including beliefs, values, assumptions, are the subject matter of
philosophers, psychologists, and cultural anthropologists.
Groups are the focus of attention of sociologists and political scientists.
Events are the chief concerns of fields such as computer science and history.
Computer scientists describe sequences of operations – multiplication, addition,
subtraction, division, storage, retrieval, etc. Historians describe systems in terms
of key events, for example, 1066, 1492, 7 December 1941, and 9/11/2001.

Classical scientific theories operate in the realm of variables and ideas. That is, variables
are defined and measured and relationships among them are proposed and tested.
Although most work in economics describes social systems in terms of variables, Soros
uses all four methods – variables, ideas, groups, and events. See Figure 2. Hence,
Soros’s analyses of social system are more comprehensive than purely economic
analyses. Reflexivity is the process of shifting back and forth between description and
action.
For Soros it is important to understand the “bias” or perception or preconception of the
various actors in a social system. He feels that bias is the main driving force in historical
processes. He assumes that ways of thinking influence events. For Soros cognition
means that perception is a function of situation. Action means that situation is a function
of perception. Combining perception and action yields reflexivity. See Figure 3.
Figures 3 through 10 are “causal influence diagrams.” These diagrams are the first step in
creating a system dynamics model, but they are often used by themselves as a way of
describing positive and negative feedback processes. Each arrow is either positive or
negative. A positive arrow indicates a direct relationship: if variable A increases,
variable B increases; or if variable A decreases, variable B decreases. A negative arrow
indicates an indirect relationship: if variable A increases, variable B decreases; or if
variable A decreases, variable B increases. The sign on a loop is determined by
multiplying the arrows together as if they were plus and minus ones. Hence, an even
number of negative signs on the arrows yields a positive feedback loop. An odd number
of negative signs on the arrows yields a negative feedback loop. Positive feedback is
typical of growth or decay; a difference between an initial and a recent state is added.
Negative feedback yields stability; a difference between an initial and a recent state is
subtracted.
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An example of how Soros’s views differ from those of economists is the efficient market
hypothesis – the idea that markets are efficient and that information is very quickly
reflected in market prices. Soros in contrast says that markets are always biased in one
direction or another. He notes that if the efficient market hypothesis were correct, share
prices would follow a long-term trend with little fluctuation. In fact share prices fluctuate
considerably. Equilibrium theory in economics says that an increase in demand will lead
to higher prices, which will decrease demand. Similarly, a drop in supply will lead to a
higher price, which will increase supply. These are both negative feedback processes.
Negative feedback produces stability. However, for “momentum investors” rising price
is a sign to buy, hence further increasing price. A falling price will lead many investors
to sell, thus further reducing price. These are positive feedback processes, at least in the
short term. Positive feedback describes growth or decline. See Figure 4.
To illustrate reflexivity theory Soros (1987) in The Alchemy of Finance provides several
examples – the currency market (Figures 5 and 6) the conglomerate boom (Figure 7 and
Tables 1, 2, and 3), Real Estate Investment Trusts (Figure 8), the venture capital boom
and collapse (Figure 9), and the credit cycle (Figure 10). Consider the conglomerate
boom. Soros describes a high tech company with a high P/E ratio that begins to
diversify. It buys consumer goods companies with high dividends but low P/E ratios. As
earnings of the conglomerate improve, the price of the company rises. The higher stock
price means greater ability to borrow. The conglomerate borrows to buy more consumer
goods companies. Earnings per share continue to grow. Investors eagerly buy more
stock. Eventually people realize that the character of the company has changed and a
high P/E ratio is not justified. Price then falls to more closely match the character of the
company. Figure 7 and Tables 1, 2, and 3 show how the conglomerate boom can be
described using variables, ideas, groups, and events.
Implications for Finance
Most academic work in the field of finance currently involves building mathematical
models. Although behavioral finance is a growing part of the field, this subfield tends to
emphasize limits on rational behavior. Soros in contrast regards finance as a multiperson game involving human players, including himself. Whereas behavioral finance
focuses on decision-making by individuals, Soros is concerned with the behavior of large
social systems.
Dahlem and Trauffner (2005) have compared the ideas of Soros to present thinking in
finance, emphasizing the work of Markowitz. They point to three steps in selecting a
portfolio.
•
•
•

Observation and experience.
Beliefs about future performances. (Soros focuses here.)
Choice of portfolios. (Markowitz focuses here.)
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The work of Markowitz (1952) is widely used by financial managers. It is based on
mathematics and statistics. It assumes a tendency to market equilibrium. The focus is on
historical data. Reflexivity theory, on the other hand, is not commonly used by financial
managers. It is based not only on economics but also psychology and national policies.
It assumes market disequilibrium. The focus is on the future decisions of investors and
policy makers.
Markowitz’s approach emphasizes balanced returns. He defines an investor’s risk-return
preference and evaluates risk-return relations. The principal activity is to analyze data
and the goal is to avoid volatility. Soros on the other hand emphasizes high absolute
returns. He defines an investor’s time frame and evaluates price levels relative to
perception. The principal activity is to analyze behavior and the goal is to avoid losses.
Markowitz’s objective is to make successful investments. To achieve this objective he
diversifies investments and optimizes portfolio selection. Information management is
required. Soros is willing to take some strategic chances. He focuses on investments and
optimizing market timing. Knowledge management is required.
Soros uses the same theoretical point of view when analyzing political systems as he uses
in economics. He looks for gaps between perception and reality. A large gap means the
system is unstable. When people realize that description and reality are far apart,
legitimacy collapses. An example in politics was glasnost or the policy of openness
regarding information, which destroyed the legitimacy of the USSR Communist Party.
Although most of Soros’s investments are in conventional investment instruments, he
also looks for short term positive feedback situations, which will yield rapid growth, for
example the conglomerate boom, a credit cycle, or a high tech bubble. He also looks for
instability preceding collapse caused by a gap between perception and reality.
Implications for Economics
Economic theory is based on several assumptions about information and about human
behavior. For example, information is immediately distributed to everyone. Each person
seeks to maximize personal profit. Human beings behave rationally. When asked
whether they really believe such assumptions, economists reply, “These assumptions
allow us to solve problems. If you don’t make these assumptions, then you can’t do
anything.” (Waldrop, 1992, 142) Although behavioral economics is making inroads, the
situation in economics might be called a “far from reality condition.”
Soros’s theory is based on his experience as a financial manager. As a result of his work,
he was quite aware of inefficiencies in markets. He saw human beings not as efficient
information processors or rational actors but rather as acting based upon bias and
incomplete information. He found that biases could exist in the market as a whole not
just for minutes or hours but for weeks, months, or even years. Indeed in the case of
political or social systems gaps between perception and reality can last for decades.
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(Soros, 1991) Soros credits his theory with enabling him to become perhaps the most
successful investor of recent times. Furthermore, his theory helped him to anticipate and
to influence the collapse of the Soviet empire.
One would think this new theory would attract great attention. It is more general than the
previous theory because it can be applied to political and social systems as well as to
economics and finance. It is more detailed than the previous theory because it explains
how markets do or do not go to equilibrium. And it permits better predictions, as
illustrated by the superior record in financial management.
However, people often say that the propositions in reflexivity theory are widely known
and understood. Apparently, what is happening is that people are using common sense as
the reference frame to evaluate the new theory. This is not the way science advances.
Common sense is an unreliable reference frame for three reasons:
1. Different people have different views on what common sense is.
2. Common sense changes over time.
3. Common sense is not clearly stated or documented.
Instead, the appropriate reference frame for evaluating a new theory is to compare it with
the old or accepted or well-tested theory.
What would economics look like if beliefs in perfect information, rationality, and
equilibrium were replaced with bias, interaction between cognition and participation,
gaps between perception and reality, disequilibrium, and boom and bust cycles? See
Table 4.
Conclusion
Soros’s theories expand finance and economics beyond mathematical models to
anticipating the behavior of participants. He also suggests a way to anticipate major
political changes. Reflexivity theory provides links between cybernetics and economics,
finance, and political science. Reflexivity, which can be thought of as positive feedback
between cognition and participation, can be found in other social science fields as well.
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Table 1. The conglomerate boom, ideas
Conventional View
Rising EPS means the company
has found the secret of
good management

Reflexive View
Rising EPS is an indicator that
the character of the company has
changed from high tech
to consumer goods and a high P/E
ratio is no longer justified
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Table 2. The conglomerate boom, groups
•
•
•

Corporate managers who buy other companies
Investors who believe in something new and foolproof
Investors who use Reflexivity Theory

Table 3. The conglomerate boom, events
•
•
•
•
•
•
•
•
•

A high tech company with a high P/E ratio begins to diversify.
It buys consumer goods companies with low P/E ratios.
As earnings accelerate, the price of the conglomerate rises.
A high stock price means greater ability to borrow.
The conglomerate borrows to buy more consumer goods companies.
Earnings per share continue to grow.
Investors eagerly buy more stock.
Eventually people recognize that the character of the company has
changed and a high P/E ratio is not justified.
The stock price drops dramatically.
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Figure 8. Real Estate Investment Trusts (REITS)
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Table 4. Two Theories of Economics
Equilibrium Theory

Reflexivity Theory

Information becomes immediately
available to everyone

People act on incomplete information

People are rational actors

People are influenced by their biases

Economic systems go quickly to
equilibrium

Social systems display boom and bust
cycles

Scientists should build theories using
quantifiable variables

Scientists should use a variety of
descriptions of systems (e.g., ideas,
groups, events, variables)

A theorist is outside the system
observed

Observers are part of the system
observed

Theories do not alter the system
described

Theories are a means to change the system
described
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Abstract
This paper will introduce a new comprehensive, scalable, and systemic business model
based on Ludwig von Bertalanffy's Informal Survey of Main Levels in the Hierarchy of
Systems, (pursuant to Kenneth Boulding). This new model, greatly influenced by von
Bertalanffy's thoughts and observations in his seminal book, General Systems Theory,
also incorporates developments in general systems theory as well as other complementary
disciplines to form a cogent and dynamic new model for business organizational
thinking.
The development of this new model, keys into von Bertalanffy's statements that "general
systems theory should further be an important regulative device in science" and that " the
existence of laws of similar structures in different fields makes possible the use of models
which are simple and better known, for more complicated and less manageable
phenomena."
This enterprise-wide model can be used both as a managerial tool and as an
organizational framework. It is an "open-systems" model, which may be used for an
existing business as well as for the creation of new business ventures. A general overview
of the model's fields, functions, and relationships are provided.
This research seeks to further bridge the gap between scientific thought and operational
practice for the development and continuance of more natural and organic organizations.
Recommendations for the use of this model and implications of its application are also
explained.
Keywords: systems theory for business; operationalizing systems theory; general systems
model for a business enterprise

Introduction
The scientist has a basic need for a classification system, one that is consistent as
possible with the phenomena under observation and one that will hold up long enough to
be useful. Behind every classification system lies a theory or hypothesis about the nature
of the data and their basic patterns of organization.
--Edward T. Hall, The Hidden Dimension.

Ludwig von Bertalanffy first formulated the notion of General Systems Theory (GST),
orally in the 1930’s, and in various publications after World War II 1 His publication of
General Systems Theory in 1968 brought together much of his work over the previous
decades.
Ervin Laszlo in his 1974 forward to von Bertalanffy’s “Perspectives On General Systems
Theory remarked that Von Bertalanffy both created a “new paradigm for the
development of theories” and gave us a new paradigm for transdisciplinary synthesis.2
This paper will introduce a new comprehensive, scalable, and systemic business model
based on Ludwig von Bertalanffy's Informal Survey of Main Levels in the Hierarchy of
Systems, (pursuant to Kenneth Boulding). (See: Appendix)
The scope of this paper is to introduce this new model and give a brief explanation of its
fields, foundations, and its potential development. It is not to solve the riddle of the
Sphinx or to serve as an instructional manual for boiling the ocean. As von Bertalanffy
himself said, in the last resort, disappointment results from making what is a useful model
in certain respects into some metaphysical reality and “nothing-but” philosophy as has
3
happened many times in intellectual history.
This model ties together people and processes in a unified open system. Represented in
what the author describes as “circular hierarchy”, this model can be used both a thinking
tool and as an organizational framework for businesses both small and large.
C. West Churchman stated… “(W)hen one is considering systems it’s always wise to
raise questions about the most obvious and simple assumptions.” It is with this in mind
that we progress with the introduction of this new model. 4

Definition Of General Systems Theory
It can be challenging to get a clear definition of what exactly what General Systems
Theory is. Even Von Bertalanffy himself has defined General Systems Theory in a
multiplicity of ways in various publications over time.
Von Bertalanffy wanted to develop a method where different scientific disciplines shared
a framework to communicate isomorphism about their specific disciplines. His response
to that challenge was the development of General Systems Theory (GST). Von
Bertalanffy commented he introduced the term “General Systems Theory, “deliberately
in a catholic sense.” He wanted his theory to have a broad and liberal scope. 5
Furthermore von Bertalanffy states “It seems therefore, that a general theory of systems
would be a useful tool providing, on the one hand, models that can be used in, and
transferred to, different fields, and safeguarding, on the other hand, from vague analogies
which often marred the progress in these fields.” 6

General systems theory, therefore, is “a general science of “wholeness” which up until
now was considered a vague, hazy, and semi-metaphysical concept. In elaborate form it
would be a logico-mathematical discipline, in itself purely formal but applicable to the
various empirical sciences”. 7
Von Bertalanffy even seems to have set the context for the use of GST in business in a
work published before General Systems Theory. Below are his comments “Robots, Men
and Minds” published in 1967.
General systems theory (in the narrow sense of the term) is a discipline concerned with
the general properties and laws of “systems”. A system is defined as a complex of
components in interaction, or by some similar proposition. Systems theory tries to
develop those principles that apply to systems in general, irrespective of the nature of the
system, of their components, and of the relations or “forces” between them. The system
components need not even be material, as, for example, in the system analysis of a
commercial enterprise where components such as buildings, machines, personnel, money
and “good will” of customers enter. 8
There is another important consideration in the definition of General Systems Theory. In
many areas, in both theory and practice, “a way of doing something” has become
confused with a “system”. A grocery store is not a system simply because it is filled with
a variety of groceries. Nor is a company or business, with all of it’s fragmentations, a
system simply because those fragmentations exists under the same roof or authority.
General Systems Theory as described by von Bertalanffy is about scientific exploration
of “wholes” and “wholeness”. 9Through that exploration, we can learn not only how
things work, but also how things work together. In addition, through that exploration we
can learn to eliminate the confusion between “a way of doing something” from a true
system.

Case For A Need For New Models
Business, as it exists today, has done great things for society. It has provided tremendous
variety of goods and services. It has furnished incredible standard of living and it has
created a tremendous economic engine.
However, often when discussing new business models it can devolve into Quantum
physics vs. Newtonian physics-type discussion for which there is no escape. Why try and
fix something that’s not broken? Because there doesn’t have to be anything “wrong” to
make things better.
New business and new business structures simply require new models. As rapidly as
business has changed over the past two decades, we have not changed our fundamental
model of business. Few could argue business that technology, globalization, and the
Internet have permanently and fundamentally changed the face of business. What are
needed are new structures and new models to enhance and improve the quality of the
business we do and to assist us in responding to these and other new challenges.

Consider the organizational chart. The standard organization chart mixes people and
processes in a way that would confuse even the most sophisticated thinking person.
Stafford Beer stated: (W)hat this orthodox organization chart leaves out of account, when
it comes to understanding intuitions, is that we are not dealing with pistons, pumps and
distributor arms, but with people; and the connections between parts are not crankshafts,
pipes and electrical wires but human relationships. 10
It is not just the organizational chart but also the relationship between the elements, both
internally and externally that need reevaluation. Von Bertalanffy knew this also when he
opined, “Dynamic interaction appears to be a central problem in all fields of reality.11 It
is as important that the “parts” or elements of a business have profitable interactions for
the overall health of the business. But how is this interaction possible when business is
departmentalized, compartmentalized and cut off from natural paths of growth and
development? New models allow for more appropriate business responses both internally
and externally.

History Of This Model
The inspiration of an idea can come from anywhere. Sam Colt got the idea for a
revolving pistol by watching the turning paddle wheel of a steamship. This author got the
idea for a circular model of business from Ludwig von Bertalanffy's Informal Survey of
Main Levels in the Hierarchy of Systems (pursuant to Kenneth Boulding). On the
surface, there is nothing inherent about von Bertalanffy’s model that says “business.”
And yet, like Mr. Colt, the author saw something just a little different than what was
visible to the naked eye.
These are the author’s exact comments from the a document created in December of
2003, “In a book “General Systems Theory” by Ludwig von Bertalanffy, he proposes, in
a table form, An Informal Survey of Main Levels in the Hierarchy of Systems. I have
taken these categories and applied my own sense of warped logic to them as they relate to
a business enterprise. If the organizational chart was the backbone of the corporate
structure of the 20th century, I propose this as a model for a 21st century venture.”
From there a “relationship” was born and Ludwig von Bertalanffy and his thinking about
General Systems Theory have continued to lead the way in the development of this new
model of business.
Von Bertalanffy stated, “…As practice in applied systems analysis shows, diverse
systems models will have to be applied accordingly to the nature of the case and
operational criteria.” 12 This speaks to the current application of von Bertalanffy’s chart
to this new model. Business, both small and large, is a complicated, multi-facetted
undertaking and appropriate new models of business should constantly be developed and
deployed.

This new model of business proposes a circular model of business as opposed to the usual
linier model for business. Russell Ackoff noted, “A circular organization is intended to
maximize opportunities for participation by its members, to maximize the extent to which
the organization serves the purposes of its members and by so doing, better serves it own
purposes. 13
Circular model also have an advantage as a thinking tool according to Buckminster
Fuller. He said “it is the characteristic of “all” thinking--of all system’s
conceptioning—that all lines of thought interrelationships must return cyclically upon
themselves in a plurality of directions, as do various great circles around spheres. 14
In explaining the Informal Survey of Main Levels in the Hierarchy of Systems von
Bertalanffy's declared, in part, “this survey is impressionistic and intuitive with no claim
for logical rigor.”15This author would like to go on record as declaring the same thing.

The Model
We use models everyday for many things. A recipe is a model and so is sheet music.
Currency, language, and even the organizational charts are models. What goes into a
model and what gets left out can be useful or it can be problematic.
Von Bertalanffy issued the following cautions about models. “The advantages and
dangers of models are well known. The advantage is in the fact that this is the way to
create theory-i.e., the model permits deductions from the premises, explanation and
prediction, with often unexpected results. The danger is oversimplification: to make it
conceptually controllable, we have to reduce reality to a conceptual skeleton- the
question remaining whether, in doing so, we have not cut out vital parts of the anatomy.
The danger of oversimplification is the greater, the more multifarious and complex that
phenomenon”. 16
This model new model of business must be viewed in totality to be fully understood. Von
Bertalanffy noted, “Since the fundamental character of the living thing is its organization,
the customary investigation of the single parts and processes cannot provide a complete
explanation of the vital phenomena. This investigation gives us no information about the
coordination of parts and processes”. 17
This model is not about one thing, for instance, the singular view that the reason for being
in business is to return shareholder value, it is about many things. And it is about the
interactions and total structure of the model.
This model should be used in the following ways:
1. It should be used to show relationships.
2. It should provide direction on categories and interactions of business.
3. It should stimulate thinking and conversation.

This author believes a visual representation of this model will be of service in the
facilitation of understanding the model and it’s relationships. Below is the model
(Figure1) and a brief explanation of its components.

(Figure 1)
This model’s fields follow the impressionist lead of von Bertalanffy’s original survey.
There are nine “fields” in this model. In physics, a field is an assignment of a physical
quantity to every point in space (or, more generally, space-time). A field is thus viewed
as extending throughout a large region of space so that its influence is all-pervading. It is
interesting to note that the strength of a field usually varies over a region. This author
believes the strength of each field will vary depending on a variety of factors, including,
but not limited to, interactions, the nature of the task, the demands on the systems, etc.
The term “fields “ has also been chosen for its metaphoric value as it relates to growth
and development. These fields are designed to become isomorphic breeding grounds for
the development of new paradigms both inside each field and throughout the entire
system. These fields interact to form a biome, or an entire community of living organisms
in a single major ecological area, in this case, the business environment.
The fields include WORK, FOUNDATIONS, TIME, RULES, METAMORPHOSIS,
PEOPLE, LEADERSHIP, HABITAT, and KNOWLEDGE.

The relationships can be described as direct, implied, circular and most importantly
mutually recursive. Each field is always in constant interaction with all other fields.
The “divisions” between these components are at best oblique, having sides of unequal
length or form, and interactions take place through “permeable membranes” that act to
create individuality while allowing of a more complete assimilation when and if
necessary. The membrane of a normal a cell wall can be penetrated at almost every point
on its surface, but it cannot be penetrated by everything and not at all times.
One other important definition is that of business. Rather an enterprise or an individual, a
multi-nation corporation or a neighborhood flower shop, the definition of business should
cover a lot of isomorphic ground.
We have become almost myopic discussing business, focusing only on the corporation
and not the small or individual business. Yet, Sam Walton had one store and literally
borrowed ideas from his competitors before making Wal-Mart a retail giant. Tiffany’s
was a “stationary and fancy goods emporium” in 1837 and even the large mutli-national
company Fujitsu began not as an electronics firm but a mining concern.
For the purposes of this model, business is simply the commercial exchange of goods
and/or services.

WORK
What is work? Real work is the art of doing work.
The Greek word for work was ponos, taken from the Latin poena, which meant sorrow.
Our current perspectives regarding work seemed to have developed in the 16th century
out of the Protestant Reformation.
They are based on the combined theological teachings of Martin Luther and John Calvin.
Max Weber, the German economic sociologist, coined a term for these new beliefs about
work calling it the "Protestant ethic." This is where the concept of work as a “duty”
originated. I may also explain some of our current thinking about work.
As represented in this model, work is a focused activity for a directed purpose. Work is
also a structure used to conceive clearly designed activities, which are well adapted to
some given context. More often than not, work, the activity, is left out of theoretical
constructs that are supposed to be designed for the purposes of helping work. Work, in an
open system, may also posses many of the autopeoistic characteristics needed to maintain
a system.
Autopoiesis refers to the characteristic of living systems to continuously renew
themselves and to regulate this process in a way that the integrity of their structure is
maintained. Whereas a machine is geared to the output of a specific product, a biological

cell is primarily concerned with renewing itself. Upgrading (anabolic) or downgrading
(catabolic) processes run simultaneously. Not only the evolution of a system, but its
existence in a specific structure becomes dissolved into process. In the domain of the
living, there is little that is solid and rigid. An autopeoistic structure results from the
interaction of many processes. 18
Work as a designed, not assigned function is a strong consideration for this model. Von
Bertalanffy, writing about general characteristics of open chemical systems said, “In
order to perform work, it is necessary that the system be not in a state of equilibrium but
tend to attain it; only then can energy be won….The apparent “equilibrium” found in an
organism is not a true equilibrium incapable of performing work; rather it is a dynamic
pseudo-equilibrium, kept constant at a certain distance from true equilibrium; so being
capable of performing work but on the other hand requiring continuous import of energy
for maintaining the distance from true equilibrium”. 19
As it happens, the solar system has one body (the sun) whose mass is much larger than
any of the other masses, larger in fact, than the mass of all of the other bodies together. 20
Work occupies a similar position in this model. It compromises a much larger mass,
thought not necessarily the same density than perhaps all the other areas combined.
It is very important that the concept of work be redesigned, rethought and revisited for
this model to have the life and vibrancy for which it is capable.

FOUNDATIONS
If the set-up is messed up, so is everything else.
Foundations are needed to build, grow, and maintain a business. Before anything
happens, you must know what business you are in, what your business does, what your
business wants to do, and how the business will operate.
Von Bertalanffy sought a comprehensive outlook on foundations from the electron
microscopic to the macroscopic level. His description of structural formulas and
anatomical descriptions are ideal for the foundations of a business. Take a standard
franchise agreement. It spells out in exact detail what the responsibilities are of the
parties engaged. A comprehensive business plan does the same.
When considering business foundations and their subsequent use, structure and process
go hand in hand. Von Bertalanffy reminds us that.” In the last resort, structure (i.e., the
order of parts) and function (order of processes, may be the very same things; in the
physical world matter dissolves into a play of energies, and in the biological world
structures are the expression of a flow of processes. 21
Erich Jantsch states a slightly different, but complementary view in The Self-Organizing
Universe; “ The notion of system itself is no longer tied to a specific spatial or spatiotemporal structure nor to a changing configuration of particular components, nor a set of
internal; or external processes.

Rather a system now appears as a set of coherent, evolving, interactive processes, which
temporarily manifest in global structures that have nothing to do with the equilibrium and
the solidarity of technical structures. 22
Additionally, this author recommends the concept of “loose structure”. This concept is
backed by Christopher Alexander in a Timeless Way Of Building when he suggests, “
Instead, to strike a balance between being too narrow and too loose, you must express
and visualize a pattern as a kind of fluid image, a morphological feeling, a swirling
intuition about form, which captures the invariant field which is the pattern. 23

TIME
Time is the universal equalizer.
C.S. Lewis declared the future is something which everyone reaches at the rate of sixty
minutes an hour, whatever he does, whoever he is. 24 And Steward Brand opened the
book “The Clock Of The Long Now” with this: Time and Responsibility. What a prime
subject for vapid truisms and gaseous generalities leading up to the most boring sermon.
25

This paper is not about reinventing time, but it certainly wants to change the view of time
as it relates to business and the use in this model. Modern science applies whatever sort
of space and time is most convenient and appropriate for describing the events in nature
26
and business should do the same.
Watts Wacker and Jim Taylor wrote this eloquently about “business time”. “For business,
the paradox of time is, in part, the paradox of the visionary: To succeed in the short term,
you need to think long term, yet the greater your vision and the longer the time interval
over which you predict results, the greater the risk you will be unable to take the steps
necessary in the short term to achieve long-range ends. Discoveries about the future tend
to make actions in the present irrelevant, but only if you look at them in the context of
future activity. Activities in the present tend to make discoveries about the future
irrelevant, but only if you judge them by the standards of short-term success.
By its very nature, the future destabilizes the present. By its very nature, the present
resists the future. To survive, you need duality, but people and companies by their very
nature tend to resist living in two tenses”. 27
This author suggests applying a new time frame to all business ventures. The above
referenced, “Clock Of The Long Now” is about building an extremely slow clock that
will keep perfect time for the next 10,000 years. Following Brand’s lead, this author
suggests a requisite time frame consideration for business should be between one second
and 10,000 years. Planning should be no shorter than one second and no longer than
10,000 years but always in between. Imagine for a second thinking about doing business
for 10,000 years, it changes the view on what long-term thing is. It also gives an
established minimum/maximum field of time to work with.

Thinking about time in a different manner creates the opportunity to use time in a
different manner. Time as a strategic component of business, can not only lead to better
planning but better, more complete scenario planning.
If a 10,000-year time frame seems a bit far-fetched for business it’s already almost
happened. In 1759, at the age of 34, Arthur Guinness took over a small, unused brewery
at St James Gate in Dublin and leased it for 9,000 years at the rate of £ 45 a year.
Guinness is currently in their 347th year of business and still going strong.

RULES
Rules allow things to happen as opposed to preventing things from happening.
Mission statements aren’t rules. Neither are employee handbooks, codes of ethics or
corporate resolutions. They are representation of rules. Yet rules are often the “guidance
systems” both for business operations, behaviors, and communication.
Systems and cybernetics are often confusingly mentioned in the same sentence. Von
Bertalanffy sought to clarify this when he warned, “this model (cybernetics) is of wide
application but should not be identified with “systems theory” in general. 28 However,
this new model requires a model of control and there are some cybernetic concepts that
may provide the basis an interesting rules framework.
Cybernetic theory has four components: variety, circularity, process and observation.
Variety relates to the information and communication/control theories and emphasizes
choices. Circularity ignores concepts of hierarchy in systems, favoring a more level
playing field. Process looks at feedback loops and involves regulations within systems.
Observation involves decision-making and how we compute conclusions. 29
Perhaps it is because of its electrical/mathematical foundations that cybernetics is
sometimes thought of as leading to increased mechanization and automata. This author
does not have the knowledge or the background in cybernetics to embrace, refute, or
debate this concept.
However, this author believes the aforementioned four components of cybernetic theory,
when further “humanized”, perhaps in the direction of Stafford Beer and other, may hold
tremendous promise for improving business operations, behaviors and communications.
When making rules for business and this model, it may also be helpful to consider the
following question. Do formal laws merely codify existing social practices or do they
play a role in shaping morality? 30 This author believes it is both and that duality should
receive strong consideration.

METAMORPHOSIS
Change without growth is like motion without movement.

What happens when conditions like the economy, politics, or society change the business
landscape? Ideally, it should constitute a growth opportunity at every step. In the
biological world, change takes place with a purpose. It takes place for the maintenance of
the organism.
Stuart Kauffman pointed out, “Things capable of evolving –metabolic webs of molecules,
single cells, multi-cellular organisms, ecosystems, economic systems, people- all live and
evolve on landscapes that themselves share a special property: They allow evolution to
“work”.” 31
So how can we allow this type of evolution in this business model?
Business can learn to understand those perturbations, both large and small as a function
of growth. Biologically, von Bertalanffy explained it as such: “Progressive
mechanization, however, implies loss of regularbility. As long as the system is a unitary
whole, a disturbance is followed by the attainment of a new stationary state, due to the
interactions within the system. The system is self-regulating. If the system is split into
independent casual chains, regularbility disappears. The partial processes will go on
irrespective of each other. This is the behavior we find, for example, in embryonic
development, determination going hand in hand with decrease in regularbility. 32
The systemic solving of problems, not the fragmentation and compartmentalizing of
problems is an excellent progressive, construct for this model of business. Change for
business should not be a problematic experience but a metamorphic opportunity.

PEOPLE
There is not a business that operates without people.
Russell Ackoff argued that “a central problem of our young systems age is that of
humanizing organizations: increasing the compatibility of organizational and individual
objectives”.
He further suggested the “(s)oluition of this problem in a whole-oriented organization
requires developing relevant incentives and ways of providing individuals more
meaningful participation in their organizations. 33
But who are these individuals and what are relevant incentives? The relevant incentives
are beyond the scope of this paper Margaret Wheatley, however, said of these
individuals; “We cannot hope to influence any situation without respect for the complex
network of people who contribute to our organizations 34
That “complex network of people” in this model extends outside the common boundaries
of “company” or “business”. People are the “human interface” of business and fall into
three distinct categories: customers, suppliers, and workers. The author refers to this
triad as the “Three-Legged Stool of Business”. Each of these constituencies is obviously

free to operate independently in any manner they choose but each is aware it is their
collective results are what matters. One of the three groups cannot successfully be
removed from the equation without a devastating negative impact on the others.
Conversely, the increased performance or efficiency in one area, or by one group will
benefit the whole. This is also a clear example of a system within a system.
Also, this arrangement of people may provide the philosophical underpinnings for
something even more important. This author believes if this “Three-Legged Stool of
Business”. Is given the proper consideration, we may finally begin the process of moving
away business organizations that employ humans to developing and growing human
organizations that employ business. The results of this would be impressive.

LEADERSHIP
There has rarely been a charge of under-management or over-leadership.
New models of business will certainly require new leadership structures and perspective.
As Stafford Beer stated: “In order to get rid of the concept of an institution as a fixed
entity, we have to get rid of the classical picture of its organization. You know how this
looks. The institution’s activities are divided into chunks, which are also perceived as
entities; these chunks are divided into smaller chunks and so on. In every chunk there is a
boss-man with lesser bosses reporting to him and running the smaller chunks”. 35
There are indications things are already changing. Francis Fukuyama writes:”The early
twentieth century corporation and the factories and offices it created were bastions of
hierarchal authority, controlling thousands of workers through a system of rigid rules in a
highly authoritarian manner. What we see in many contemporary workplaces, however,
is something of the opposite: formal rule-bound, hierarchical relationships are being
replaced by flatter ones that give subordinates greater scope for authority or else by
informal networks. In these workplaces, coordination bubbles up from below rather than
being imposed from the top, and is based on shared norms or values that allow
individuals to work together for common ends without formal direction.
It is based, in other words, on social capital, which becomes more rather than less
important as the complexity and technological intensity of an economy increases”. 36
Leadership, not management is the key to advancing business in this model.
Management, as it is practiced today, promotes hierarchy. Leadership, in this model,
promotes cooperation. Not everyone can manage but everyone has the ability to lead.
Peter Senge addresses this when he reveals, “ One of the paradoxes of leadership in a
learning organization is it is both collective and highly individual. Although the
responsibilities of leadership are defused among men and women throughout the
organization, the responsibilities come only as a result of individual choice. 37
And moving from a management model to a leadership model in business will certainly
be a learning task.

HABITAT
What is valued most in business is recorded, remembered and relived.
Von Bertalanffy wondered, “Is cultural change and evolution essentially expression of an
inherent and autochthonous dynamics or is it or is it brought about by cultural diffusion?
Is history a sequence of individual, unrepeatable and therefore merely describable events,
or does it show recurrences and regularities as, respectively, the opposing “idiographic”
and “nomothetic” views of history contend? 38
Restated is culture a factor of its own existence or can culture be a driving force in the
history and direction of a business. Does business history itself bounce back and forth
between hard facts and abstract statements? Of course it does, and culture is certainly a
driving force behind the making of business history.
The observed fact is that culture takes a long, long time to learn. The observed fact is also
that individuals are highly resistant to changing the picture of their world their culture
projects to them. 39
However, by changing the structure of organization, perhaps culture, and the business
environment in which it exists can progress. Bela Banathy’s concept of a “Human
Activity System” offers great promise. Banathy describes a Human Activity System as
“an assembly of people and other resources organized into a whole in order to accomplish
a purpose. The people in the system are affected by being in the system, and by their
participation in the system they affect the system. People in the system select and carry
out activities -- individually and collectively -- that will enable them to attain a
collectively identified purpose.” 40
The development of a common language, the emergence of natural relationships and the
principles of organic, piecemeal growth are all parts of a cultural landscape in
organizations that can designed and grown by the people in the organization.
Under the optimal circumstances in this model, these patterns will emerge locally,
naturally, and holistically.

KNOWLEDGE
Knowledge is information with context.
As complexity increases and information has increasing value, we must find a way to
systemically transform information into knowledge. But it is also important to understand
where we are with information and knowledge today.
In “The Social Life Of Information” made the following statements about the context of
information today. “Some of the people driving us all hard into the future on the back of
new technologies appear to assume that if we all focus hard enough on information, then
we will get where we want to go most directly. This central focus inevitably pushes aside

all the fuzzy stuff that lies around the edges-context, background, history, common
knowledge, social resources. 41
This certainly indicates the contextual nature of information and von Bertalanffy’s
understanding of information, slightly before the “Information Age”, is as valid today as
it was then.
“Facts, observations, data, and protocols, are not simply “given” as raw material of
science. They are not only selected from an unlimited number of possible and actual
observations, but are created in accordance with an accepted conceptual universe. Any
perception and any scientific observation is already and interpretation. There is no
“things in themselves” which can be expressed in physicalist “thing language”. What
observations a relevant and how they can be organized depends on the conceptual
schemes that cannot be derived from those observation” 42
Demming certainly validates this when he says, “Knowledge has a temporal spread.
Knowledge comes from theory. Without theory, there is no way to use information that
comes to us in an instant. 43
The important think to understand about knowledge is it’s contextual nature.
This paper is information. How much knowledge it contains depends on how it is used.
This is where the concept of “operacy” is important.
“Operacy is a term coined by recognized creative thinking teacher Edward de Bono.
Operacy involves such aspects of thinking as: other people’s view; objectives;
alternatives; consequences; guessing; decisions; conflict-resolution; creativity and many
other aspects not covered in the thinking used for information analysis. These things are
part of ‘pro-active’ thinking, not the usual ‘reactive’ thinking”. 44 A change in the way we
view information and knowledge changes the information and knowledge.

Conclusion
This paper steered clear of concepts such as global economies, emerging technologies,
and corporate consolidations, some of the bigger problems that seem to slip into a paper
about business and new business models. This is not done out of naïveté, this is done out
of design.
It appears that the best hope for this model, and other system models like it, is that they
are initially grown, developed, and maintained on a smaller, local level. Both biological
evolution and business evolution do not determine a course, but rather provide the
possibilities and present the constraints.
The litany of operational details for the implementation of this model could easily span
another two or three papers. This however, is an introductory paper and many specific

details in relation to implementation are beyond the scope of this paper. There are
however, a few suggestions for implementation this author would like to offer.
For an existing company, an excellent framework for the implementation of this model of
business may be found in the concepts of Interactive Planning and Idealized Design
forwarded by Russell Ackoff. Corporate change is an inside job and must be designed
and implemented by the people who those businesses affect the most.
For new and smaller companies, this model can serve as a framework for an entirely new
way of doing business through the development of new ideas, new ways of thinking and
the creation of new models for growing and developing a business.
Business has developed a remarkable capacity for fixing problems. It is time that business
develops an even greater ability for solving problems. New models such as this can serve
to get that process started. It is evident to this author that science in general and General
Systems Theory specifically, supports the concept of an organic, living and open systems
model of business.
Finally, like Belgian surrealist painter Réné Magritte’s notable work, Ceçi n'est pas une
pipe (This Is Not A Pipe), this model is not a business. It is merely a model for the
possible arrangement of business elements. If used to create new ideas, new processes,
and new paradigms, this model will truly find its usefulness realized.
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Appendix
An Informal Survey of Main Levels in the Hierarchy of Systems.
Partly in pursuance of Boulding, 1956b
LEVELS
Static
Structures
Clock works
Control
Mechanisms

DESCRIPTION
AND EXAMPLES
Atoms, molecules, crystals,
biological structures form the
electron-microscopic to the
macroscopic level.
Clocks, conventional machines in
general, solar systems

THEORIES AND
MODELS
E.g. structural formulas of chemistry;
crystallography; anatomical descriptions
Conventional physics such as the laws of
mechanics

Thermostat, servo-mechanisms, Cybernetics, feedback, information theory
homeostatic mechanisms in
organisms
Open Systems Flame, cells and organisms in (a)Expansion of physical theory to systems
general
maintaining themselves in a flow of matter.
(b) Information storage in genetic code
(DNA)
Lower
“Plant-like”
o r g a n i s m s . Theory or model almost lacking
Organisms
Increasing differentiation of
system (so-called “division of
labor” in the organism);
distinction of reproduction and
functional individual “germ track
and soma”)
Animals
Increasing importance of traffic Beginnings in automata theory (S-R
in information (evolution of (stimulus-response) relations) autonomous
receptors, nervous systems); behavior (Relaxation oscillations) etc.
learning; beginnings of
consciousness
Man
Symbolism; past and the future, Incipient theory of symbolism
self and world, self-awareness
etc.,
as
consequences.
Communication by language, etc.
Socio-Cultural Populations of organisms Statistical and dynamic laws in population
systems
(humans included) symbol dynamics, sociology, possibly history.
determined
c o m m u n i t i e s Beginnings of a theory of cultural systems
(cultures) in man only
Symbolic
Language, logic, mathematics, Algorithms of symbols (e.g. mathematics,
systems
sciences, arts, morals, etc.
grammar); rules of the game, such as visual
arts, music.
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ABSTRACT


In this work, in an effort to critically analyze the systems movement, its nature and scope
have been discussed, achievements and failures have been examined, potentials to
become an academic discipline has been explored and finally suggestions have been made
to forge an academic discipline out of systems movement named Systems Studies.
Systems movement is centered upon General Systems Theory (GST) that appears to be
extremely broad, diverse, fluid and obscure. There is no precise definition of GST. Unlike
many other theories, GST cannot be expressed exhaustively in one or several sentences.
A number of phrases widely used in systems literature, such as ‘general systems theory’,
‘systems approach’, ‘systems perspective’, ‘systems research’, ‘systems movement’,
‘systems thinking’, ‘systems methodology’, ‘systemics’, ‘systemology’, ‘systems
science’, etc. take us to the same area. The systems movement has gathered ideas from
many fields, each of those has become strand of GST. Yi Lin (1999: 10-14) mentions
classical systems theory, catastrophe theory, compartment theory, cybernetics, fuzzy
mathematics, game theory, genetic algorithms, graph theory, information theory, NavierStokes equation and chaos, networks, set theory, simulation, statistics, theory of automata
etc. as several strands of GST. The systems ideas have become so fluid that those can
reach in any area of intellectual endeavor without any remarkable success. Therefore, the
question arises what systems movement really is? The need arises to conceptualize its
philosophy, delineate its area, specify objectives, work out methodology and finally put it
into practice. It is advisable to replace the above various expressions by a single phrase
‘Systems Studies’. Thus, many ambiguities, sterile controversies and even inflated claims
can be minimized. Von Bertalanffy – the originator of GST organized a general systems
movement in the 1950s with the objectives of searching for isomorphy of concepts, laws
and models of various fields, and useful transfers of those from one field to another;
developing adequate theoretical models in fields which lack them; minimizing the
duplication of theoretical efforts in different fields and promoting unity of science by
improving communication among specialists (Kuper and Kuper, 1985: 330). Those
objectives have not yet been achieved. During the last fifty years of its existence, the
achievements of systems movement are not significant. In fact, systems movement has
been reduced today to seminars, conferences, journals, books and courses undertaken by a
small number of scholars and institutions of a variety of disciplines with little practical
implications. We do not yet have a comprehensive theory of systems, standard textbook
of fundamentals and definitive workbook of techniques and applications. So, it requires a

Systems Movement Reconsidered as ‘Systems Studies’ Discipline
consensus among the scholars how to redirect the movement to specific objectives.
Establishment of a link among research, teaching and application is an imperative.
Development of an academic discipline can serve these objectives. An academic
discipline promotes inquiry and conserves knowledge by educating undergraduates,
training graduates, producing texts, announcing discoveries, criticizing works and
maintaining a community of mutually attentive scholars with common intellectual
interests. The systems movement needs to be reshaped in this line. The next ISSS annual
conference theme is proposed to be – Systems Studies: An Emerging Academic
Discipline.
Key Words: Systems movement, General Systems Theory, Systems Studies.

Introduction


Borrowing from biological sciences in the early twentieth century, General Systems
Theory (GST) is being used in the analysis of social science phenomena. Since then,
some social science scholars increasingly found same laws in the functioning of living
organisms, machines and conceptual systems. Thus, the philosophy ‘reductionism’
emerged. Opposed to the reductionists, the vitalists maintained that the laws governing
physical environment cannot be generalized into living organisms because life is
characterized by birth, survival, development, reproduction, behavior, senescence, death
etc. – those are unique and cannot be equated with non-living beings (Rapoport, 1972:
452). This debate between reductionists and vitalists continued. Added to the debate later,
the apparent failure of systems movement in achieving it’s stated objectives. Thus, a
critique of GST developed. The viability of a theory is determined by its usefulness in
explanation, success in prediction or retrodiction, fruitfulness in raising new research
questions etc. (LaLone, 1999: 297). The systems approach met with criticisms on all these
points – again, responded by the systems scholars. A critical analysis of GST on these
points and others is presented below. The discussion is divided into four parts: the nature
and scope of systems movement; it’s achievements and failures; it’s potentials as an
academic discipline and finally Systems Studies as an academic discipline. It examines
the process of the formation of academic disciplines, explains the status of Systems
Studies and suggests ways of building a new academic discipline named Systems Studies.
The paper concludes with the assertion that forging an academic discipline out of systems
movement, better services can be rendered to mankind.

Systems Movement: Nature and Scope


Systems notion assumes that everywhere there are systems in the real world. The world is
filled with ecological, biological, social, economic, political, cultural and many other
types of systems. A system consists of some elements. The interactions among these
elements keep the system functioning. Looking at anything with such view is called a
systemic outlook. A number of phrases widely used in systems literature take us to the
area of systems movement. Those are ‘general systems theory’, ‘systems approach’,
‘systems perspective’, ‘systems research’, ‘systems movement’, ‘systems thinking’,
‘systems methodology’, ‘systemics’, ‘systemology’, ‘systems science’, etc. Sometimes,
2
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those are used synonymously. Therefore, the question arises what systems movement
really is? What are its nature and scope? We need to have a discussion on those concepts.


General Systems Theory (GST) appears to be conceptually extremely broad, diverse,
fluid and obscure. There is no precise definition of GST. Unlike many other theories,
GST cannot be expressed exhaustively in one or several sentences. GST cannot be called
a ‘theory’ in the strictest sense of the term. A theory is composed of a statement or a set
of statements stating a pattern of the real world that has been tested and found to be true.
GST is not a statement or a set of statements, rather it is an assemblage of literature
transcending the scope of many academic disciplines. To verify whether GST is a theory,
we need to have a discussion on theory.



Theory: - ‘A theory is a set of logically connected statements, either deductively derived
from abstract general axioms or assumptions; or inductively formulated from facts or
data, including law-like assumptions or statements, at least part of which is capable of
empirical test’ (Halim, 2005: 150). According to Clarence Schrag, ‘Any given theory is
comprised largely of three different but closely related sets of statement. One set defines
the concepts of the theory. A second expresses prescribed relationships among the
defined concepts. The third provides an empirical interpretation of the theory by relating
some of the concepts to observable phenomena’ (ibid.). A theory consists of a coherent
set of ideas expressing generalization about observations. In his book A Brief History of
Time, Stephen Hawking said that a theory is a good theory if it satisfies two requirements:
(1) it must accurately describe a large class of observations on the basis of a model that
contains only a few arbitrary elements; and (2) it must make definite predictions about
future observations (ibid.).



In science, if a knowledge is empirically based with the following traits, it is called
theory:
• Consistent with pre-existing theory to the extent that the pre-existing theory was
experimentally verified.
• Supported by enough evidences, justifying that it is a better approximation of reality.
• Survived many critical real world tests.
• Made predictions those some day might be used to disprove the theory, and
• It is the best from a variety of explanations derived from the same data (ibid.).



In physics, theory generally means a mathematical framework derived from a set of basic
principles, capable of producing experimental predictions for a category of physical
objects. An example is electromagnetic theory (http://en.wikipedia.org/wiki/Theory) that
is concerned with magnetic forces produced by electricity and electric effects produced
by magnetic fields (Hartmann-Petersen and Pigford: 90).



In mathematics, ‘theory’ refers to a body of knowledge consisting of axioms, definitions,
theorems and computational techniques, for instance, group theory, set theory, field
theory etc. Here, a theory presents certain axioms and rules, corresponding to an
abstraction and then derive non-obvious theorems from those axioms. The resulting
theorem provides solutions to real-world problems, which correspond to the original
abstraction. Examples are arithmetic that abstracts number, geometry that abstracts space,
probability that abstracts randomness (http://en.wikipedia.org/wiki/Theory).



Types:- L. Mjoset (2001: 15641-15647) views theory in terms of several notions. Firstly,
the deductive-nomological notion of theory that was the major trend in the post-war ideal
of theory. Secondly, the law-oriented notion of theory emphasizes upon ‘law-like
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regularities’ or ‘quasi-laws’. Thirdly, the idealizing notion of theory that focuses on the
conditions those establish the ideal situation where human interaction can be understood
via mathematical modeling of parametric and strategic rational action. Fourthly, the
constructivist notion of theory, where a separation is made between scientific knowledge
and everyday knowledge. Fifthly and lastly, the critical theory, that points that social
science laws can never be universal is not regretted, but given an ‘offensive’ meaning.
Some examples of theory are the theory of evolution in biology; global warming theory in
climatology; algorithmic information theory in computer science; continental drift theory
in geology; axiomatic set theory in mathematics; grand unification theory in physics and
critical social theory in sociology and philosophy.


Theories are accepted if they are able to explain and predict real world objects and events.
Simpler and more mathematically elegant theories are accepted over complex ones.
Theories are accepted if they connect a wide range of empirical phenomena. “The greater
the array of facts subsumed, the more general the theory and the better the understanding
of the causal nature of whatever phenomena are being discussed” (Froman, 1972, Vol. 13:
206). In the opinion of R. Hilsman (1990: 32) a theory, conceptual model or mode of
analysis describes if and then relationship. It says that if certain conditions exist and
certain factors are at work, then there will be certain results. Following are some theories
drawn from various disciplines of physical and social sciences to have an overview
regarding theory.



The Theory of relativity: - Albert Einstein’s theory of relativity is a set of two theories
of physics: special relativity and general relativity. The core idea of both dimensions of
relativity theory is that two observers who move relative to each other will often measure
different time and space intervals for the same event, but the content of physical law will
be the same for both. The following are the premises of special relativity:
•

Observation of physical phenomena by more than one inertial observer must result in
agreement between the observers as to the nature of reality. Or, the nature of the
universe must not change for an observer if their inertial state changes.

•

The speed of light in vacuum, is the same to all inertial observers, is the same in all
directions, and does not depend on the velocity of the object emitting the light. When
combined with the first postulate, this second postulate is equivalent to stating that
light
does
not
require
any
medium
such
as
aether
(http://en.wikipedia.org/wiki/Special_relativity).



General relativity gave an introduction of an equation that replaced Newton’s law of
gravity. It uses the mathematics of differential geometry and tensors in order to describe
gravity. This theory considers all observers to the equivalent, not only those moving at a
uniform speed. The laws of general relativity are the same for all observers, even if they
are accelerated with respect to each other. In general relativity, gravity is no longer a
force as it was in Newton’s law of gravity but it is a consequence of the curvature of
space-time. General relativity is a geometric theory, which postulates that the presence of
mass and energy “curves” space-time, and this curvature affects the path of free particles
and even the path of light (http://en.wikipedia.org/wiki/Theory_of_relativity).



The Quantity Theory of Money: - In economics, there is a theory called the Quantity
Theory of Money, which states that the value of money depends upon its quantity in
circulation. This theory asserts that “any given percentage increase or decrease in the
quantity of money will lead to the same percentage of increase or decrease in the general
level of prices” if other things remain the same. Those other things are velocity of
4
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circulation of money; the volume of credit; barter and volume of trade (Dewett and
Varma, 1999: 399). This theory stipulates a nature or behavior of money, which generally
remains the same in similar circumstances.


Theories in Social Sciences: - In political science we deal with phenomena like state,
government, public policy etc. regarding which there are theories. Regarding the origin of
state, there have been a good number of theories. Of them, the theory of evolution
attempts to explain the origin of the state as a result of historical growth. This theory
stipulates that the state is neither the result of an artificial creation nor it originated at a
particular period of time. In this regard Garner said, “The state is neither the handiwork of
God, nor the result of superior physical force, nor the creation of resolution or
convention, nor a mere expansion of the family. The state is not a mere artificial
mechanical creation but an institution or natural growth of historical evolution” (Garner,
cited in Agarwal, 2001: 143-144). Leacock also added to this view saying, “The state is a
growth, an evolution, the result of a gradual process, running throughout all the known
history of man and receding into remote and unknown past” (Leacock, cited in Agarwal,
2001: 144). According to Burgess, “State is a continuous development of human society
out of a grossly imperfect beginning through crude but improving forms of manifestations
towards a perfect and universal organization of mankind” (Burgess, cited in Agarwal,
2001: 144). Thus, theories – tested, non-tested; empirical, normative and many other
kinds have developed in all academic disciplines.



From the above discussion it can be concluded that GST is not a theory. It is not a set of
logically connected statements deductively or inductively arrived at. It is not an
abstraction of empirical reality that could produce experimental prediction, rather it is a
wide array of literature regarding different aspects of systems of every nature.



Systems approach is another term in the area. We have the causal analysis approach that
searches the causes and predicts the possible consequences of any event/phenomenon.
Making a difference with causal analysis approach, the systems approach tries to explain,
on the one hand, the input-output relationship, i.e., what inputs had been given inside the
system, how was it processed and finally what outputs were produced. On the other, how
a system functions and maintains its stability, and how a change in any part of the system
affects in other parts of the system and outside the system in the environment. Thus,
systems approach is a new way of looking at things. Systems perspective is similar to
systems approach. It is the broad bedrock upon which anything can be put and examined.
Any phenomenon can be seen from systems perspective, i.e., seeing it as a system and
comparing it with a standard system. As in Marxism, things are seen as the outcome of
economic causes and class struggle, so in systems perspective, things are explained
viewing them as systems. Systems thinking denotes seeing everything as system. To
understand and analyze a social problem; a problem facing government; an upheaval in
share market – the society, government and share market can be seen as systems to find
out problems therewith.



Systems research is quest for knowledge in systems area. For application of systems
knowledge in practical affairs, we need to know the basic principles, behaviors and
tendency of systems. Referring from Blauberg et al. (1977: 88), Charles Francois (2004:
609) lists the logic and methodology of systems research as follows:
• Construction of conceptual models for the expression of corresponding objects of
systems nature in the real world;
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•

•

Description of characteristics of the objects of systems nature, their connections,
typology, interrelations of system and environment, hierarchical structure of systems,
problems of control etc.
Construction of formalized systems for the description of systems objects and
formulation of rules of inference.



Systems movement is a worldwide intellectual endeavor to resolve problems and issues
facing mankind with the knowledge of systems. There are organizations in many
countries gathering systems thinkers of various fields. The International Federation of
Systems Research (IFSR) is the apex body coordinating functions of these national,
regional and international organizations dealing with systems. The systems thinkers
believe that all or most of the problems facing mankind today can be resolved if the
people concerned think systematically. They initiated systems movement to reach this
message to the people and make them engaged in systems thinking and practice.
Referring from George Klir (1991: 19), Charles Francois (2004: 608-609) cites the
definition of systems movement as ‘A loose association on worldwide scale of people
from different disciplines of science, engineering, philosophy, and other areas, who share
a common interest in ideas (concepts, principles, methods, etc....) that are applicable to all
systems and that, consequently, transcend the boundaries of traditional disciplines’.



Systems methodology is the way or steps of systematic thinking. There are different
methodologies of studying: quantitative, qualitative, heuristic, causal analysis etc.
Systems methodology is a new addition to these. There are various systems
methodologies, according to their respective aims and uses. Some of those follow
hereinafter. According to Rodriguez (1999) ‘hard systems methodology’ also known as
‘systems-based methodology’ or ‘systems engineering’ is for tackling real world
problems in which an objective or an end is to be achieved (Francois, 2004: 608). Peter
Checkland and his followers said about ‘soft systems methodology’ applicable to illstructured problems (ibid.). According to Herbert Simon, another systems methodology is
‘architecture of complexity’ that is applied to the study of internal structures of complex
systems (ibid.). George Klir says about ‘reconstruct ability analysis’and ‘general systems
problem solver’ those create more adequate models of complex systems and the ways to
manage them (ibid.). Bela Banathy and Fuschl group believe systems methodology as
‘coparticipative design’ aiming at a better integration of human groups (ibid.). Russel L.
Ackoff and his Pennsylvania University team describe systems methodology as a
‘management science’ developed principally along metadisciplinary concepts and
corresponding practical methods (ibid.). S. Beer describes systems methodology as
‘viable system modeling’ aimed at defining the basic parameters of complex systems
(ibid.). ‘Global design and interactive management’, ‘systems dynamics’, ‘expert
systems’, ‘systems analysis’ etc. are some other forms of systems methodology (ibid.).



Systemics is the study of systems. Like economics or semantics, systemics is an
emerging academic discipline dealing with nature, scope and principles of systems. It
teaches how systems thinking can be put into practice to resolve the issues facing
mankind. According to Charles Francois, systemics is a general integrated language of
concepts and models. He elaborates systemics as ‘An open set of concepts, models and
practical tools useful for a better understanding and eventual management of complex
situations or entities of any type’ (2004: 598). H. Praehofer (1991: 290) mentions
systemics as ‘.......an interdisciplinary discipline that tries to provide general concepts for
model building and problem solving’ (Francois, 2004: 598). M. C. Le Duc (1992: 917)
proposes the following axioms for systemics:
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•
•
•

There is a concrete world around us that is accessible to our mental world only by the
mental structures already in the mental world.
New mental structures are constructed from existing ones to enhance the fit between
the mental world and the concrete world (PIAGET)
Mental structures are organized into levels, some of which have emergent
properties’ (Francois, 2004: 598).



The science of systems or their formation is called systemology (Blanchard, 1998: 9). D.
Mc Neil describes systemology as a reformulation of so-called system sciences (Francois,
2004: 600). Russel L. Ackoff has the credit of proposing the term systemology in 1973.
He says: ‘As the problem complexes with which we concern ourselves increase in
complexity, the need for bringing the interdisciplines together increases. What we need
may be called metadisciplines, and what they are needed for may be called systemology’
(ibid.).



Systems science is an emerging academic discipline. Being a science, its laws are
universal in similar circumstances. George Klir (1993: 27) defines systems science as
‘That field of scientific inquiry whose objects of study are systems’ (Francois, 2004:
609). He emphasizes upon the need for systems scientists in the service of humanity. He
says (1991:23), ‘The role of developing and applying the systemhood expertise must be
undertaken by a scientist of a different kind, a systems scientist, whose specialization is
this very expertise’ (Francois, 2004: 610). However, he opines (1991: 352), ‘In spite of all
its science-like characteristics, I argue.....that systems science is not a science in the
ordinary sense, but rather a new dimension in science’ (Francois, 2004: 610). Systems
science is a meta or trans-discipline and should not be reduced to a discipline status
(ibid.). The meaning of the term ‘system’ remains abstract. Therefore, the hard scientists
pose serious resistance to the use of the term ‘science’ in the study of systems (ibid.: 609).
However, the term ‘systems science’ has accommodated a large array of scientists from
different specialities within an umbrella of system. By whatever the name we call it, it
deals with systems from different fields and their complexity. Systems from different
fields together form one discipline that can be most advantageously called ‘systems
science’. According to F. Heylighen (1990: 423), ‘Systems science (including
cybernetics) is not a traditional discipline concerned with the study of a particular
domain, but a meta-discipline, concerned with the domain-independent modeling of
general systems. (van Gigch). As such, it does not aim to find the one true representation
for a given type of systems (e.g., physical, chemical or biological systems) but to
formulate general principles about how different representations of different systems can
be constructed so as to be effective in problem solving’ (Francois, 2004: 610).



Operations Research, Action Research, Systematics, systemography, systems
inquiry, systems philosophy, systems teaching are some related concepts regarding
systems.



GST is also bedeviled with other problems of multitude of strands and dimensions. In any
field, thinking systematically has so far been appreciated that generated multitude of
dimensions in the area of systems. Such multitudeness has made GST a blunt-edged tool.
A discussion on multitudeness of GST follows.

Strands of General Systems Theory


The systems ideas emerged out of developments in many fields– those have become
strands of GST. Yi Lin (1999: 10-14) mentions classical systems theory, catastrophe
theory, compartment theory, cybernetics, fuzzy mathematics, game theory, genetic
7
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algorithms, graph theory, information theory, Navier-Stokes equation and chaos,
networks, set theory, simulation, statistics, theory of automata etc. as several research
directions in the area of GST. Classical systems theory is a mathematical theory based on
calculus. It studies principles of structures (ibid.: 10). Catastrophe theory was initiated by
Newton and Leibniz three centuries ago that studies sudden and discontinuous changes in
a course of events, shape of objects or behavior of systems; for instance, collapse of a
bridge, downfall of an empire etc. (ibid.: 10-11). Compartment theory was developed by
Rescigno and Segre. Its basic idea is that a problem or a structure can be described as a
whole consisting of parts with boundaries between which there are processes of
transportation (ibid.: 11). Cybernetics is a theory of systems and their environments,
internal information transportation of systems and impacts on the environment of
controlled systems. In many areas including hydraulics, electricity, ecology, markets it
found applications (ibid.). Fuzzy mathematics is a theory dealing with relations between
precision of classical mathematics and imprecision of the real world. It accepts fuzziness
as an all-pervasive reality. It finds applications in psychology, sociology, political
science, philosophy, physiology, economics, linguistics, operations research, management
science, and other fields (ibid.). Game theory deals with the behaviors of players with the
ability of reason and make decisions who wants to win more than lose (ibid.: 12). Genetic
algorithms are search procedures based on the mechanics of natural selection and natural
genetics. There are two goals of this research (a) to abstract and explain adaptive
processes of natural systems; and (b) to design artificial systems software that retains
important features of natural systems. Genetic algorithms are applied to many areas
including economics, political science, psychology, linguistics, biology, computer science
etc. (ibid.). Graph theory describes the construction of relations between systems. Besides
the quantitative study of structures, many problems deal with organization and
topological structures of systems. Graph theory is one such method. It has applications in
biology and mathematics. It is similar to compartment theory (ibid.). Information theory
is established on the concept of information that is an expression similar to one with
negative entropy in thermodynamics. Information can be considered as a measure of the
structure of organization. It has applications in engineering of communication (ibid.).
Navier-Stokes equation and chaos is either an illusion of a concept of a higher dimension
or a misunderstanding in computer-aided calculation. It is close to Chaos Theory. It has
been applied in short-term weather forecasting (ibid.: 12-13). Network theory deals with
structures of systems. It can be considered as part of set theory or graph theory or
compartment theory. It has applications in neural networks (ibid.: 13). Set theory provides
all the general definitions and properties of structures (ibid.). Simulation is required when
there is non-linear equations. Specific experiments in laboratories can be replaced by
computer simulations. In the study of markets and populations, this method is often used
(ibid.). Statistics is a mathematical theory that teaches how to comprehend and predict the
reality of whole based on a study of the part. Applications of statistics can be found in
almost all applied fields (ibid.: 14). Theory of automata concerns an ideal automation
with input and output. An example is the Turing machine (ibid.). Enrique G. Herrscher
(ISSS, 2005) mentions the following strands of GST: the original GST, its latest version
close to Complexity Theory, applied GST, systemic thinking, system dynamics,
organizational cybernetics, living systems, viable systems, hard systems, soft systems,
critical systems and emancipatory systems.


The International Society for the Systems Sciences (ISSS) has as many as 26 Special
Integration Groups (SIGs) each dealing with a particular type or aspect of systems. Each
of them can be called a strand of GST. Some of those are Business and Industrial Systems
Application, Systems Philosophy and Systems Ethics, Informatics and Communication
8
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Systems, Futurism and Systems Change, Medical and Health Systems, Spirituality and
Systems, Evolution and Complexity, Ecosystem Approach, Women and Children,
Organizational Transformation and Social Change etc.


Understandably, there is no such theory in any field of science and humanities that has so
many strands. Therefore, the very generality of GST has made it vague and imprecise. It
does not have any specific application to derive direct benefit. It has now become the area
of demagoguery bearing less practical benefit for mankind.



Thus developed a set of jargons of systems, those appear to be vague in terms of theory
and unassembled in terms of application. Enrique G. Herrscher (ISSS, 2005) opines that
during the initiation of systems approach in the 50’s and 60’s, the world needed it as a
counterpart to the technological development (mostly informatics) that was taking place.
He expresses concern about the future of ISSS and systems approach. He suggests
shifting of the whole perspective to another angle or be viewed from another logic (ibid.).
Thus, there are various concepts, ideas and opinions regarding systems. So, the critics of
systems find those vague and imprecise. The apparent failure of systems approach to
bring desired welfare to the mankind is due to its vagueness and the state of
unassemblage. So, enough works need to be undertaken by the systems scholars to make
systems thought precise and fruitful. A look on all the above aspects of GST shows that
apart from its vagueness and unassemblage, some concepts look like academic discipline;
for instance: systemics, systemology and systems science. This author holds the opinion
that systems scholars should put their efforts to make it an academic discipline called
systems studies - not systems science or systemics or systemology.

Systems Movement: Achievements and Failures
Achievements


An examination is due with regard to what extent systems movement came to the service
of mankind. Although the achievements of systems movement are not so significant,
those are not complete failures. Had it been so, it could not have survived half a century
of intellectual test. GST can explain many aspects of the real world those cannot be
conveniently explained with other theories or frameworks of analysis. So, GST continues
till today as an important approach to understand the dynamics of social phenomena. In
fact, GST can explain a wide variety of things of many disciplines including physical,
biological, technological and social sciences substantiating its efficacy as a tool for
analysis. With further work towards modification and specification of GST – it has the
potential to be used as a better tool for research and analysis. A good number of
universities, institutions and schools are offering courses on systems. Although GST
encompasses a wide variety of fields of physical and social sciences; the systems
community in the world till today is small in size, unable to make an impact on a
worldwide scale. It is evident that knowingly or unknowingly, we use systems thinking in
all areas of activities ranging from household affairs to statesmanship. More
systematization of systems: identifying general laws, principles governing systems and
their applications can immensely help in promoting peace, progress and welfare to the
mankind.
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Von Bertalanffy – the originator of GST organized systems movement by the Society for
General Systems Research (established in 1954, under the name - Society for the
Advancement of General Systems Theory) with the following objectives:
•
•
•
•

To search for isomorphy of concepts, laws and models of various fields, and useful
transfers of those from one field to another.
To develop adequate theoretical models in fields which lack them.
To minimize the duplication of theoretical efforts in different fields.
To promote unity of science by improving communication among specialists (Kuper
and Kuper, 1985: 330).



While examining the achievements of systems movement, it can be assessed to what
extent those objectives have been achieved. As to the first objective, various interdisciplines have developed those have met the above objective to some extent. The
systems movement could not contribute much towards the achievement of second
objective. Systems movement till today does not have any mechanism to coordinate
theoretical efforts in different fields in an effort to avoid duplication. Communication
among specialists has not been improved to the extent that can promote unity of science.
Therefore, Bertalanffy’s dream largely remains unfulfilled.



In fact, systems movement has been reduced today to seminars, conferences, journals,
books, courses etc. undertaken by a small number of scholars and institutes from a wide
variety of disciplines. It is sometimes being used as an approach to management. So, it
requires a consensus among the scholars how to redirect the movement to one or several
specific objectives. Establishment of a link through research, teaching and application is
an imperative. Development of an academic discipline can be a focus of the movement.



Systems thinking has sprouted in various fields. As everyone needs to know basic
computing, everyday science, primary medicare, general courtesy etc. so, systems science
has to be taken in such a level that everybody will need to know the basics of systems
science or primary systems science. To reach this knowledge to everyone of the world,
there could be a systems movement like human rights movement. But prior to that those
basic knowledge is to be acquired. So, it needs intense intellectual discourse to gather
knowledge regarding systems.

Institutions and Associations Studying and Practising Systems


The Centre for Systems Studies of the University of Hull works on information systems,
evaluation, logistics, supply chain management and systems thinking. The Centre is a
loose connection of teaching staff who have the research interests in the above areas.
There is an MSc Program on systems and that is changing to more consultancy oriented
for management student (http://www.hull.ac.uk). Saybrook Graduate School and
Research Center, San Francisco, California is a multi-disciplinary institution teaching and
researching on psychology, organizational systems and human science. The Center
emphasizes upon systems thinking in social sciences. Systemic orientation to the search
for knowledge got special attention in the Center. Founded in 1971, the Center have so far
produced 597 doctoral dissertations and 145 Master’s thesis (http://www.saybrook.edu).
The International Systems Institute (ISI) is a non-profit, public benefit, scientific,
educational agency based in Livermore, California, USA. It is organized as a community
of scholars, practitioners and institutions to promote systems thinking in different fields
of human knowledge and activity through publications, conferences, conversations etc. A
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noted systems thinker Bela H. Banathy launched ISI through its first scholarly gatherings
at Fuschl, Austria in 1982 with the objective of harnessing the collective potential of
groups. In the community of systems, the ISI is contributing much towards promotion of
systems knowledge (http://www.isiconversations.org). In the Open University, South
West Region, Bristol, United Kingdom, there is a Systems Group researching on systems.
The Group has developed three courses as follows: (1) Managing in Organizations; (2)
Working with Systems; and (3) Complexity, Management and Change: applying a
systems approach. These courses are related to the analysis of systems failures and
catastrophes, organizational decision-making and organizational change (Paton, 1995:
659-665). Systems movement has made a better strides in central and Latin American
countries. In many of these countries, there are national associations of systems. In some
universities, systems science is being taught as a multi-disciplinary studies. In Mexico,
Coahuilia State Autonomous University, Faculty of Systems is taking important role in
promoting systems studies in Latin America. Apart from those institutions, there are a
good number of national, regional, international associations working on systems. The
International Federation of Systems Research (IFSR) based in Vienna coordinates the
works of all these associations. Among those the UK-based International Society for the
Systems Sciences (ISSS) is a distinguished one which organizes conference every year.
There are some other institutions and associations as well. But all those together could not
make enough contribution to the welfare of mankind.
Critical Points


A good number of scholars have put GST under question since its adoption as a tool for
analysis of social science phenomena. They opine that systems thinking contributed little
towards human welfare. Some other thinkings, for instance; human rights, environment,
regional integration etc. have added enough knowledge to mankind’s storehouse and
improved their living. Though systems thinking has its roots in distant past, we did not
inherit enough knowledge from the past systems thinkers, unlike we inherited knowledge
in other disciplines for instance; philosophy, political science, medicine, physiology,
astronomy etc. Systems thinking reappeared nearly fifty years ago, since then it has
advanced but to significantly contribute to human welfare, it has still a long way to go.



Secondly, GST is not a theory in the strictest sense of the term rather it is an assemblage
of theoretical particles. It is developing to become a theory, but can serve as the basis for
further investigation in many fields (Bertalanffy, 2003: vii-viii) of physical, biological,
engineering and social sciences. Like other scientific theories, for instance; the theory of
relativity, the theory of gravity, the theory of demand and supply, the theory of evolution
etc. GST has not been able to explain phenomena under investigation to call it a theory.
The theories of social sciences are replete with such limitations for obvious reasons of
unmanageable variables and near impossibility to obtain close system for observation.



Thirdly, the input-output concept of system is disputed. Because identification of inputs,
exploring relations between inputs and outputs, measuring the effects of multiple inputs
on an output and measuring systems loss are extremely difficult and nearly impracticable
in social sciences. Those cannot be fairly put under empirical test. The input-output
model appears to be too simplistic in the understanding of real world. While applying
GST in public policy analysis, Sapru (1998: 36) finds that input-output model ignores
fragmentary nature of ‘black box’ i.e., the political system producing public policy.
Policy changes may be attributed more to the political and administrative elite’s
redefinition of their own interests or other vested interest groups than as a product of
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demands and supports from the environment. The GST cannot define the politicoadministrative system as a black box and as a closed system and cannot explain how
public policy is developed within the system turning inputs into outputs.


Fourthly, some critics view GST with certain methodological limitations. GST assumes
that reality consists of systems but it is not empirically tested. In their opinion, in reality,
there may not exist systems. There may exist many isolated events and factors in the real
world. For instance, a society consists of individuals and isolated events than systems.
The interdependence of society and polity and interactions between system and
environment are questioned by the critics of GST (Mitchell, 1972: 477).



Fifthly, the critics of systems approach maintain that the concept ‘boundary’ cannot be
clearly delineated; so, system cannot be demarcated. If variables that constitute a system
are not identified, a system cannot be differentiated from the environment and other
neighboring systems. The system theorists argue that the empirical location of the
boundaries depend upon the scale of observation chosen by the observer. With one scale
of observation the location of boundaries will be somewhere and with another scale of
observation the location of boundaries will be anywhere else. According to them, systems
in the social world lie in a complex, intertwined manner – those are obscure – boundaries
blurred. Mitchell (ibid.) holds that there can be different types of boundaries in terms of
their permeability. For instance, Schoeffler has characterized economic systems as (1)
mechanically closed; (2) stochastically closed; (3) semiclosed (mechanically and
stochastically); (4) conditionally closed; or (5) essentially open. All the above types are
based on a scale of probabilities regarding outside influences.



Sixthly, the concept ‘equilibrium’ has also been disputed by the critics of GST. They
claim that equilibrium cannot be operationally defined. They maintain that the variables,
which constitute a system, are not linear and therefore cannot be expressed in the manner
that a state of equilibrium could be identified.



Seventhly, Charles Francios (2004: 608) cites from D. H. Mc Neil “.......there is less
relevance and less credibility in the systems professions today.......University curricula in
systems are now being dismantled or merged with other subjects. Professional societies
concerned with the subject matter of systems are weak and philosophically
adrift.........The ‘systems movement’ has failed and its offshoots in the ‘environmental
movement’ will fail also unless some changes are made. After nearly half a century of
fitful efforts, there is no comprehensive theory of systems, no standard textbook of
fundamentals and no definitive workbook of techniques and applications. (bold
mine)...... It has utterly failed to define itself and its subject matter and has not established
itself as a discipline.”

Systems Movement: Potentials of an Academic Discipline


The GST can serve the mankind better making an academic discipline out of it. A general
theory of systems is to be developed, then theory of other sub-disciplines, namely: hard
systems, soft systems, concrete system, abstract system, etc. As the basic discipline
medicine and surgery divides into many branches so systems studies can be divided. In
the following paragraphs, it is discussed how an academic disciplines develops.
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Formation and Development of Academic Disciplines


In this section, it will be discussed how academic discipline forms and develops as
independent area of study. Since the start of human activities on earth, there were efforts
to gather and disseminate knowledge. In different civilizations, it assumed different
dimensions. In some civilizations, gathering and disseminating knowledge had been
institutionalized. In the present civilization, with a global society, institutionalization of
knowledge started with the formation of universities in Europe at the beginning of the
second millennium AD. Since then, the domain of knowledge has been divided; new
academic disciplines developed, got split, thus today, there are hundreds of academic
disciplines taught in the educational institutions worldwide. Among them, the process of
the formation of economics and political science, being social science discipline and
neighbor to systems have been discussed below to understand how we can develop
systems studies as an academic discipline.

Economics


Economics is an academic discipline that studies the demand and supply of goods and
services. It explains phenomena like money, prices, production, distribution, consumption
etc.. Insights of economic phenomena can be found in the works of Plato and Aristotle of
ancient Greece and in the medieval commentaries. However, a full-fledged academic
discourse emerged from political economy in the later half of nineteenth century
(Schabas, 2001: 4152). Nicholas Copernicus, Jean Bodin, Thomas Mun, William Petty
and John Locke are some of the prominent figures of sixteenth and seventeenth century,
who wrote on money and trade. Richard Cantillon, David Hume, Francois Quesnay,
Ferdinando Galiani, James Steuart and Adam Smith are the distinguished writers during
eighteenth century (ibid.). Quesnay founded the first school of economics known as
Physiocracy. He devised one of the first models in economic analysis that depicted the
economy as a circular flow of money and goods among three sectors: the farmers, artisans
and landowners (ibid.: 4153). Adam Smith in his book Wealth of Nations published in
1776 discussed the field of economics in details, including the theories of value,
distribution, trade, development, public finance, economic history and history of
economics (ibid.). The Classical political economists namely; Smith articulated cost of
production and competing claims of three economic classes: laborers, landowners and
capitalists and Ricardo devised the theory of rent. The Classical preoccupation with
scarcity and the stationary state were challenged in the 1870s by the Neo-Classical
economists with focus of economic agency shifted from that of classes to individuals
(ibid.). In this period, the study of economics was expanded and upgraded in university
curriculum. The British Economic Society and the Economic Journal were launched in
1891. Every French university established chair in economics in 1878, and in 1887 the
Revue d’ economic politique was established. American Economic Association was
founded in 1885 and the Quarterly Journal of Economics, the American Economic
Review and the Journal of Political Economy were launched in 1887, 1891 and 1892
respectively (ibid.: 4154).



The theory of prices by Jevon paved the way for mathematization of economics. The use
of mathematics, particularly calculus transformed the literary political economy into a
mathematical discipline (ibid.). Being realized that the economic phenomena themselves
are quantitative and inspired by new developments in logic, psychology, physics,
mechanics, and thermodynamics, the early marginalists developed mathematical theory of
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economics. Geometry, algebra, probability theory, calculus, topology, set theory, linear
programming were adopted in economic analysis (ibid.: 4155). In the period from 1870 to
1930, many economists tended to estimate key economic variables or arrive at patterns
based on data analysis. Statistical investigations of economic variables were
commonplace by the mid-nineteenth century. However, systematic application of
statistical methods and probability theory that is known as econometrics got underway by
the Neo-Classical period (ibid.). The Great Crash of 1929 gave a significant boost to
econometric research. With the formation of Econometric Society in 1930 and launching
of it’s journal Econometrica in 1933, the field achieved a full academic standing.
Marshall added to the analysis of demand curve, with definitions of elasticity and
consumer surplus. Walrus developed the theory of general equilibrium. John Stuart Mill,
in his book System of Logic published in 1843 argued political economy as a science
(ibid.: 4154). Neo-Classical theory became dominant trend in economics by 1930s (ibid.:
4156). The Institutionalists treated economic phenomena as part of the government and
legal system. They were a viable force in economics through the 1940s. More recently,
they have staged comeback with the brand Neo-Institutionalism - the salient features of
which are transaction costs and institutions (ibid.).


Thus, the academic discipline economics developed. Primarily, there were stray writings
explaining economic phenomena followed by the construction of models and frameworks
for the explanation of economic phenomena. There developed some concepts of
exclusively economic nature. The focus of analysis shifted to new dimensions.
Establishment of professional associations and journals followed. It got the shape of an
academic discipline. The discipline went for mathematization. In this entire course, there
were different schools of thoughts representing different strands of the discipline. Today,
economic phenomena and institutions have pervaded all aspects of people’s lives. The
academic discipline economics dealing with all those phenomena and institutions has
become indispensable for mankind.

Political Science


Political science studies in broader sense government and politics (Polsby, 2001: 11698).
Politics affects the lives of people in many different ways, so political science has been
developed as an academic discipline to study politics. In early days, the fundamental
themes of political science were ‘state’ and ‘government’ but today those have been
replaced with ‘power’ synonymized with ‘influence’ (Johari, 1995: 78). Its scope include
– organizational structure, the process of decision-making and actions, the politics of
control etc. (ibid.: 79). Harold Lasswell’s path-breaking book Politics: Who Gets What
When How is an important indication to the scope of political science. David Easton’s
formulation of politics as ‘the authoritative allocation of values’ in society, entailing the
study of authority and its bases, allocation and its modes, and the shaping and sharing of
values is another important indication to the scope of political science (Polsby, 2001:
11698-99). The study of social organizations, groups and classes is another aspect of the
scope of political science. It studies institutions as large as nation-states and their
constituent elements: executives, legislatures, courts, parties, elections, interest groups etc
(ibid.). The development of political science took place mainly in the universities of the
United States and the United Kingdom. Systematic political study is as old as the time of
Greek philosophers of the fourth century BC, notably Plato and Aristotle. The oldest
University chair in the subject is at the University of Uppsala which in 1622 established
the Johan Skytte chair of Eloquence and Government, from which in the late nineteenth
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or early twentieth century, being separated from history, political science emerged as an
independent academic discipline offered in the universities of Europe and North America
(Polsby, 2001: 11698-99). From the times of Plato and Aristotle through Rousseau, Kant,
Hegel and Green, a tradition of rationalism developed in the analysis of political
phenomena (Johari, 1995: 79). In 1908, Graham Wallas published his epoch-making book
titled Human Nature in Politics in which he attacked rationalism laying emphasis upon
the socio-psychological foundations of political behavior. He stressed upon the role of
irrational forces (habits, sentiments, instincts, emotions and the like) in the sphere of
human behavior (ibid.). Lord James Bryce endorsed this view, in addition he emphasized
upon facts in the study of politics. The establishment of the American Political Science
Association in 1903 gave the trend a broad-based organizational shape with the American
Political Science Review as its torch-bearer starting in 1906. Increasingly more political
scientists became critical of the speculative theorists and utopia-makers like natural law
and natural rights. Rejecting divine and racial theories of institutions, they searched for
more precise causations in politics (ibid.: 80). G. E. G. Catlin urged for integration of
politics with other social sciences, thus pioneered the rise of inter-disciplinary studies
(ibid.: 79). Charles Merriam of the Chicago University in his book Primary Elections
published in 1908 emphasized upon empirical political theory – afterwards known as
‘behavioral tradition’ in political science. He urged for attention on the methods and
findings of other disciplines, thus gave political science an inter-disciplinary and
scientific character (ibid.: 80-81). The political scientists insisted on the greater use of
statistical techniques for ensuring more objectivity.


The incorporation of the term ‘science’ has provoked controversy from time to time on
the ground of predictive inaccuracy of political science compared to physics or chemistry.
But it is seen that the claims for prediction or control of human behavior are being
advanced today. Therefore, the discipline’s pre-scientific name of 18th century is today
no more relevant (Polsby, 2001: 11700). However, scientific or mathematical approach to
the study of political science has not advanced much. Meanwhile, various sub-disciplines
of inquiry have been developed under political science. In the 1950s ‘behavioral
revolution’ intruded in the area of politics – that also could not wholly supplant traditional
modes of inquiry (ibid.). Political science traveled long along with other social sciences
for about a hundred years only to see today that many political phenomena do not render
themselves susceptible to be explained with present political theory. The political matters
like terrorism, imperialism disheveling the world today are the glaring examples.



From the above discussion, we come to know how an academic discipline develops. It
requires literature, basic texts, university curricula, professional organizations, journals
and a connection from research through teaching and application. It has certain concepts,
specific scope. It’s emphasis shifted from time to time. Gradually, statistical techniques
intruded into the area of political research.

Systems Studies – an Emerging Academic Discipline


It is acutely felt that all dimensions of systems need to be restructured and concised into
an academic discipline named ‘systems studies’. The term ‘systems science’ could have
been preferred for comparatively wide and precise connotation. But system is even above
science – not a parallel to science. Science is the study of any phenomenon
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systematically. Systems studies is on the other hand, the study of systems that may be
scientifically. The knowledge derived from systems studies itself is science. There should
be a research group, teaching professionals and teaching curricula in all academic levels
from primary to post-graduate regarding systems. There should be a cyclic relation
among research, teaching and application. It would be a discipline to study systems of
different fields. There should be a demand for systems specialists in organizations
(systems) of all types. This appears to be difficult but is possible. Before a couple of years
there was no demand for interior designers and decorators, fashion designers etc., but in
these days there is a big demand for those professionals because providing proper
services they have been able to create demand for them. The same holds true for systems
studies. The presence of systems specialists should ensure positive change in
organizations (systems) and people have to recognize and appreciate such changes. Only
then, organizations will search for systems specialists facing system trouble. First of all, a
curriculum has to be developed. It may include courses like Theories of Systems,
Methodology of Systems Research, specific systems studies like the economic system of
Bangladesh, the decision-making system of the While House etc. It is possible to design a
well-charted curriculum within 05-10 years. A group of systems specialists can be
assigned with this responsibility. Scholars representing all institutions worldwide, those
are now engaged in systems research and teaching can be given the responsibility of
making a unified curriculum to be taught throughout the world. Keeping aside all other
connotations, (movement, perspective, approach etc.) by making it an academic discipline
and creating relations from research, teaching and application, we can derive immense
benefit from systems studies in the service of mankind. The next ISSS annual conference
theme is proposed to be ‘systems studies – an emerging academic discipline’. Or at
least a Plenary Session can be devoted to this proposition. Based on the deliberations of
scholars, the next steps should be taken to develop an academic discipline and create
cyclic relations from research, teaching and application.


An academic discipline promotes inquiry and conserves knowledge by educating
undergraduates, training graduates, producing texts, announcing discoveries, criticizing
works and maintaining a community of mutually attentive scholars with common
intellectual interests (Polsby, 2001: 11700). In the area of systems, we have a community
of mutually attentive scholars, a good number of professional associations where these
scholars gather together. There are journals for publications and criticisms. Discoveries
are announced in the conferences and in the publications, undergraduates are educated by
different institutions. In spite of having all these elements of being an academic
discipline, there is no significant contribution of systems movement towards human
welfare. This is because there is no standard textbook to be taught, precise programs to be
trained, no discovery that can instantly and conspicuously promote human welfare. There
lies the need for reshaping the entire systems movement in the form of an academic
discipline.



On the opinion of D. H. Mc Neil regarding the failure of systems movement to define
itself and its subject matter and not being able to establish itself as a discipline, Charles
Francois (2004: 608) opines “it will probably forever be difficult - and inappropriate - to
transform systems thinking or systems approach into a discipline”. He further says, “It
would seemingly be advisable to replace expressions like ‘Systems Research’, ‘General
Systems Theory’, ‘General Theory of Systems’, or ‘Systems Science(s)’ by the word
‘Systemics’. In this way many ambiguities, sterile controversies and in some cases,
inflated claims could probably be laid to rest” (ibid.: 598). After long fifty years of
systems movement, now time is ripe to put those thoughts into practice. Various
16
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expressions need to be concised. Charles Francois’ suggestion of ‘Systemics’ is a good
direction. But his opinion regarding difficulty and inappropriateness to try to make it an
academic discipline appears pessimistic. If it is inappropriate, then what should the
systems movement do? Should we abandon the entire movement or try to look at it in
different ways to fit it to human welfare? Certainly, we should do the later.


Charles Francios (2004: 608) cites from D. H. Mc Neil “.......there is less relevance and
less credibility in the systems professions today.......University curricula in systems are
now being dismantled or merged with other subjects. Professional societies concerned
with the subject matter of systems are weak and philosophically adrift.........The ‘systems
movement’ has failed and its offshoots in the ‘environmental movement’ will fail also
unless some changes are made. After nearly half a century of fitful efforts, there is no
comprehensive theory of systems, no standard textbook of fundamentals and no definitive
workbook of techniques and applications. ...... It has utterly failed to define itself and its
subject matter and has not established itself as a discipline.” Other than abandoning
systems movement, it is wise to develop comprehensive theory of systems, standard
textbook of fundamentals and workbook of techniques and applications. In the systems
area, there are good number of scholars. United efforts can make the proposition a
success.



Systems Studies has to be taken to such position so that facing a problem in the real world
(systems), the systems specialists are called, they study the problem and give solution like
interior designers and decorators, like an engineer, like a physician. To be equipped with
systems specialists, such knowledge is there in the vast volume of systems literature.
Those knowledge has to be dug out and put in a systematic order in the shape of an
academic discipline.

Conclusion


Most of the problems facing mankind today are emanated from systems malfunctioning
or failure. Those problems can be properly addressed viewing the things around us with a
systemic outlook: identifying right problems with systems, eradicating them and building
new systems where necessary. From an atomic particle to the great universe there are tens
of millions of systems of different types. Among them, great influences are caused on our
lives by the social, economic and political systems – putting them on right order immense
benefit can be derived for mankind. Systems Studies can teach us methodologies for
studying systems, ways of identifying problems with systems, mastering techniques for
eradicating those problems and ways to build new systems where necessary. There lies
enough literature scatteredly in the area of systems. We need to put those in right order in
the shape of an academic discipline. Systems Studies is supposed to address questions
like: What is a system? How systems in the real world can be identified? What are the
elements of a system? What are the interactions among those elements? What are the
principles of systems functioning? How problems in a system can be traced and most
advantageously eliminated? Putting the wide array of systems ideas in right order,
answers to those questions can be obtained. The proposed academic discipline Systems
Studies can greatly contribute to the welfare of mankind. Therefore, not giving up
systems movement, but by reshaping it in the form of an academic discipline, great
services can be rendered to mankind.
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Abstract
The central interest of this paper is Robert Rosen's replicating (M,R)-Systems, presented in his
book Life Itself, where M and R signify Metabolism and Repair, respectively. We look anew at
Rosen's model of an organism in the light of extensive research into natural hierarchical systems,
and this paper presents conclusions drawn from a comparison between Rosen's relational model
of an organism and that of a birational complementary natural hierarchy. Rosen's model is
'replicated' in a number of different ways which lend credence to the argument that birationality
sheds new light on the nature of life and the usefulness of his accomplishments. Careful
assessment also prompts a number of questions as to the validity and comprehensiveness of the
book's arguments. We accept that Rosen's relational model has provided a useful stepping stone
to understanding the nature of life, but also suggest that it induces potentially digressive
conclusions. We conclude that a binary segregation of relational assemblies into mechanisms and
organisms is insufficient, and we indicate how a three-fold segregation throws new light on
Rosen's model. An organism is not 'the complement of a mechanism': the complement of a
mechanism is its ecosystem: an organism is the 'complex interface' between mechanism and
ecosystem.
Keywords: Rosen; life; organisms; birationality; hyperscale

Introduction
Much of Robert Rosen's professional work targeted the development of relational biology and
the way in which 'efficient cause' could be internalized in an organism. His book Life Itself
(Rosen, 1991) focuses on precisely this aspect of living systems. Rosen constructed his relational
model for an organism in terms of mathematical mappings. A mapping is a rule of
correspondence between sets, which associates each element of a set with an element in the same
or another set. In the notation usually used in Life Itself, small letters (e.g. 'm') are used to
indicate elements of sets, which are denoted using capital letters (e.g. 'M'). A map is a function
(e.g. f ) such that for every element a of the domain A of the mapping there is a unique 'object' f
(a) in the mapping's range B. It is important to note that for f to be correctly defined as a
mapping, the relationships between elements a of A and elements b of B can be one-to-one and
many-to-one, but not one-to-many. In technical terms, this means that a processor is permitted to
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associate a single output with a number of different inputs (usually referred to in computing as a
fanin greater than one) but not to generate a number of equivalent outputs from a single input (a
fanout greater than one). We shall see later that this is an extremely restrictive omission from a
model of an organism.
Rosen wished to be very clear that he was referring to two different relationships in his diagrams
or graphs, and consequently settled on the device of using different arrows to indicate each of the
relationships. Similarly, in what follows, a hollow-headed arrow denotes an actual software flow
through hardware from input to output, and a solid-headed arrow denotes the induction or
generation of that flow (see Figure 1).

Figure 1: Rosen's relational arrows as they are presented in Life Itself, and also in the form in
which they will appear in this paper, where for added clarity we have added in distinguishing
colors corresponding (apparently) to those in Rosen's original manuscript. The textual
indications are taken from Life Itself, pp. 219-220.
Rosen's graphical representation of a mapping f from A to B consequently has the form
illustrated in Figure 2. We must, however, be very careful in our interpretation of Rosen's graphs
to distinguish between the hardware component or processor, denoted by f, and the mapping it
induces, also denoted by f (see, for example, Life Itself, pp. 221 and 249).

Figure 2: Rosen's graphical representation of a mapping f from A to B by a single component or
processor.
Unfortunately, editorial errors Life Itself lead to a degree of confusion, most particularly in the
case of figure 10C.5, where all of Rosen's relational arrows were interchanged (hollow for solid;
solid for hollow) during the editorial process (see Figure 3).
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Figure 3: (a) Rosen's figure 10C.5 as it appears in Life Itself, and (b) the same figure, corrected
from the original version so that all of the relational arrows are as Rosen apparently intended.
Rosen's relational model of an organism begins with a single component, or processor, f which
produces outputs in B from inputs in A, as illustrated in Figure 2. Rosen decides to refer to such
a diagram as metabolic, and to f as the 'metabolic processor'. The processor f in Figure 2 is,
however, problematic, as it has to be 'created' or entailed from outside the system illustrated in
Figure 2. Rosen's intention was to construct a model within which every component of the
system is 'created' or entailed from within the model itself, that is, so efficient cause of the system
is completely internalized. By adding in a component Φ to entail f, which Rosen refers to as
repair, and a component ß to entail Φ, which he refers to as replication, he arrives at his figure
10C.5 - shown in its corrected form in Figure 3(b), above. The critical step was his realization
that ß did not need to be a new vertex of the graph, but that it could be derived from the elements
of B, by assuming that b is itself a processor. As Louie (2005) states, the condition under which
this derivation is possible "... may be regarded as the abstract version of the one-gene-to-oneenzyme hypothesis."
The result of internalizing the function of ß as illustrated in Figure 4, rather than imposing it
from outside as in Figure 3(b), is that "In effect, the function of replication could be, under
certain formal circumstances, already entailed by the two prior functions of metabolism and
repair" (Life Itself, p. 251). The internalization of ß yielded the well-known figure 10C.6 of Life
Itself, illustrated in Figure 4 of this paper, below. Rosen maintained that any material system
which realizes the graph or abstract block diagram that this figure represents is an organism.

Figure 4: Rosen's figure 10C.6, illustrating that in his relational model of an organism "... every
function is indeed entailed by another function in the graph itself. As far as entailment is
concerned, the environment is out of the picture completely, except for the initial input A." (Life
Itself, p. 251).
Louie (2005) has correctly pointed out that there is a degree of inconsistency in the notation
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which is used in Life Itself, but if we replace its 'morphism: domain→codomain' mapping by his
'element-chasing' version (Louie, 2005, Figure 11) we apparently end up with an 'organism'
which depends on no more than one gene: the majority of life's complexity, to some extent
hinted at by Rosen's notation, disappears in the formalization. A major problem is to see where
in Rosen's figure 10C.6 the multiplicity of genes appears. If we take 'as Gospel' that small letters
(e.g. 'a') represent elements of sets (e.g. A), then there only appears to be one processor f which
performs all the metabolic changes between A and B. On the other hand, in both Rosen's 'mixed
notation' figures and Louie's 'element-chasing' figures, the repair functor is always symbolized
by a capital Φ. Is this a single element, as it would appear to be from the 'element-chasing'
name? Or is it a set, through whose influence the genome enters into the system? Rosen appears
to state that capital F represents a single element, as does Wolkenhauer (2001, page 265).
A further question arises in respect of the use of formal mathematical mapping in the model.
Recent research indicates that complete knowledge of the human genome is insufficient to
determine human fabrication (Gravely, 2001; Mattick, 2003). Is the mathematical mapping of
sets, with its restriction to one-to-one and many-to-one relationships, sufficient to describe
biological processes, most particularly those relating to the complexity of genetic networks, to
protein gene-switching, and to non-protein RNA-based catalysis?

Natural Hierarchy and Birationality
Our own studies of natural hierarchy are persuasive that both organisms and rationality itself
constitute hyperscalar systems, and that they always operate within birational frameworks of
'entity and ecosystem' (see, for example, Cottam et al, 2003 and 2004 for a summary of the
properties of natural hierarchy). How does this relate to Rosen's scheme of internalized 'efficient
cause', which is apparently mono-scalar and mono-rational? Rosen intentionally eliminates
'environmental' influences from his model (see the caption to Figure 4, above). Is this feasible in
a natural multi-scalar system, let alone a birational one? His relational description in terms of
“entailment without states” rejects the implications of specific embodiment, whereas a birational
hierarchy depends on the 'assimilation' of both interrelations and embodiment.
To the best of our knowledge, Rosen never delved deeply into questions of hierarchy with
respect to living systems. Louie (2006) has stated that "There are three mappings in an (M,R)system on three hierarchical levels, and they entail one another in a cyclic permutation." It is not
clear how this would work if the word hierarchy, as Louie uses it, means other than solely a
processor's control of a mapping, and therefore 'superiority' over its domain and range. It is
worth noting that, if there is a rational pathway between different scalar levels of a hierarchy,
then it will collapse into a single level unless it is externally constrained not to do so (Cottam et
al, 2004). In Rosen's model, such a constraint would place the entailment of structure and of any
consequent relationships outside the system. The cyclic permutation of three hierarchical levels let us call them P, Q, R - would presumably entail some set of operations relating (P-to-Q), (Qto-R), (R-to-P) or (P-to-R), (R-to-Q), (Q-to-P). In either case, there will be two valid inter-level
transitions between adjacent scales of the hierarchy and one questionable one where the
transition jumps over a scale without affecting it.
Rosen did, in fact, make one very important reference to the properties of a real hierarchy in this
context: important because it discusses the mathematical relationships, or lack of them, between
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scales. Because, so far as we are aware, this is the only place in the literature that such a
consideration appears, we will quote the passage verbatim from the page 416 of the Appendix to
Anticipatory Systems. Rosen is describing the mathematics of a system which presents a number
of different informational layers, mathematically coupled together. He states that "... given any
layer of informational structure, we can pass to succeeding layers by mere differentiation, and to
antecedent layers by mere integration. Thus, in particular, knowledge of any layer in this infinite
array of laters determines all of them...". While mathematically valid, this cannot meaningfully
describe of a real scalar hierarchy, as we pointed out above. However, he then states that
"... our ability to do all this depends in an absolutely essential way on the exactness
of the differential forms which arise at every level of our web of informational
interaction, and which relate each level to its neighbors. For instance, if the forms in
(7.4.2) are not exact, there are no functions f(x1, ..., xn) whose differentials are given
by (7.4.2), and hence no rate equations of the form (7.4.1). In fact, in such a
situation, the simple relations between the levels in our web (namely, that each level
is the differential of the preceding level and the integral of the succeeding one)
breaks down completely; and levels become independent of each other, and must be
posited separately. Thus, two systems could have the same activation-inhibition
patterns, but vastly different agonist-antagonist patterns, and hence manifest entirely
different behaviors." (Rosen,1985) ... the italics are Rosen's.
Rosen describes precisely what happens in a real natural hierarchy, including the appearance of
level-independence which brings about the truncation of observation of observation of
observation of..., promoting its stabilization as the self-observation of consciousness - much as
he describes for Newtonian Mechanics in Life Itself. However, as he is not taking into account
hierarchical self-correlation within a birational 'entity and ecosystem' framework, he misses that
the solution to local inter-scalar transit in such a syatem is derived from the hierarchy's global
properties (Cottam et al, 2004),and that information can be obtained from the substantive interscalar regions in real systems to facilitate the otherwise impossible task of interrelating adjacent
levels, through a generic form of quantum error correction (Cottam et al, 2003).

Replicating Rosen's (M,R)-Systems
We present three 'replications' of Rosen's (M,R)-Systems. The first one draws a parallel between
the non-recursively replicating system Rosen illustrated in his figure 10C.5 and the relationship
between a computer program and its compiler. Its purpose is to reproduce Rosen's sequence of
efficient causes as a set of nested environments. The second is far simpler, and its purpose is to
draw attention to the minimal separation between the points in a generating or controlling
sequence which are connected together when forming a loop to curtail infinity. The third
'replication' is a redrawing of Rosen's figure 10C.6, and its relationship to the properties of a
natural birational entity-ecosystem hierarchy.

A Nested System
Rosen's scheme of a sequence of relational arrows leading to the (M,R)-System of his figure
10C.5 can be 'replicated' as a nested abstract association between the hand-written code for a
computer program, its compiler, and a resulting program. Both yield the same graph-theoretic
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description. In the following, we refer to the functors by the names of their transfer functions.
We require a program H(Y,Z) which takes as its input data array Y, and provides as output array
Z. We hand-code a source X for the program, and feed it to a compiler Φ(X,H(Y,Z)), which
generates H (Figure 5(a)). We can make the system more self-contained if we now configure the
program H to generate the original hand-coded source X automatically (Figure 5(b)), by
putting X = Z; why not?

Figure 5: (a) The starting point: source-code X to compiler Φ to program H to operation H(Y,Z),
and (b) the program is now configured to generate the compiler input X (i.e. we put X = Z).
OK so far, but Φ is still externally entailed, i.e. we still have to write the compiler. However, the
solution is to hand - we just need to entail Φ. But first, let us redraw our diagram to illustrate the
nesting involved (Figure 6(a)). The compiler Φ is the environment within which program H is
generated. By nesting the current assembly within another generating environment ß as
replicator we can entail Φ (Figure 6(b))

Figure 6: (a) A nested representation of the looped compiler-program assembly of Figure 5(b),
and (b) the looped compiler-program assembly nested in the following generating environment
ß.
The development of an infinite nesting sequence of generating environments is now evident. The
following generator as replicator would have as transfer characteristic Π(H(Z,H(Y,Z)),H(H
(Y,Z),H(Z,H(Y,Z))) ... and so on. As the graph-theoretic description is the same as for Rosen's
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figure 10C.5, the same loop-back connection can be established, subject to the same constraint.

A Triangular Loop
Further 'replication' of Rosen's scheme is as a circulation, in a triangular loop of three
independent components, where on each circuit the flow is boosted by a kick from the
environment (Figure 7). It is noteworthy that the relevant characterization of an organism is in
terms of three components – metabolism, repair and replication: a two-component system of this
kind would necessarily succumb to dissipation.

Figure 7: A triangular loop 'replication' of Rosen's figure 10C.6: on each circuit the system can
gain 'momentum' from the environmental input A.
It is easy to see from Figure 7 why we earlier objected to Louie's (2006) reference to a cyclic
permutation of entailment mappings on three hierarchical levels. Although it is indeed possible
in a hierarchical system to create a multi-level loop of entailment, this can only be done in a
birational hierarchy, as this is the only structure in which it is possible to continuously move in a
hierarchically-meaningful direction (e.g. always 'upwards' from a controlled level to a
controlling one) and still be able to return to the level of departure! (the Dutch graphical artist M.
C. Escher has drawn an analogous picture of the walls of a castle, where as you walk round and
round you are always going up steps).

A Figure-of-Eight Replication
Rosen presents his replicating (M,R)-System in figure 10C.6 of Life Itself in a very asymmetric
manner (see Figure 4). When rearranged, while keeping the relational topology constant, the
figure has a very symmetric appearance (Figure 8(a)). Minor modification to the arrows between
B and f - again maintaining the topology - reveals the figure-of-eight relational sequence shown
in Figure 8(b).
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Figure 8: (a) The result of a topologically-constant manipulation of the shape of figure 10C.6,
and (b) the figure-of-eight relational sequence revealed by a second minor topology-maintaining
manipulation.
In a natural hierarchy we cannot successfully fractionate {functor and function} – it
consequently makes no sense to talk about f, b/B, or φ/Ф in isolation, and we must look at
Rosen's solid- and hollow-headed arrows as related pairs, as Rosen himself recognized – as
'functors/functions' or 'operators/operations'. The three functors/functions, in terms of individual
elements, are then
metabolism: f→a→b,

repair: f→φ→b

replication: b→f

In our 'figure-of-eight' replication of Rosen's scheme, metabolism is now an independent
functor/function (outlying f→a→b), repair is again an independent functor/function (outlying
f→φ→b), and replication is the central assimilation of both their outcomes (central b→f). A
fascinating aspect of Figure 8(b) is that the two sides of the figure are complementary: solidheaded arrows on one side are replaced by hollow-headed ones on the other, and vice versa.
Figure 9 shows Rosen's figure 10C.6 where the arrows have been numbered for convenience.

Figure 9: A version of Rosen's figure 10C.6, where the individual arrows have been numbered
for convenience.
Recognition in general of a single object implies the existence of not two but three separate
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domains: the object, its ecosystemic environment and their interface: the bifurcating
categorization of nature proposed by Rosen into the complement of mechanism and organism is
insufficient. An organism is not 'the complement of a mechanism': the complement of a
mechanism is its ecosystem. So, how can we interpret Figure 9? It is important in this context to
note that a mechanism can 'contain' an organism, but more to the point that an organism can
'contain' a mechanism (e.g. Life Itself, Figures 9E.3, 10C.6). Metabolic operator/operation
f→a→b (arrows 5 and 6) falls into Rosen's category of mechanisms, where solid-headed arrow
f→a is the induction of software flow a→b (compare this with Figure 2). Repair
operator/operation f→φ→b, however (arrows 2 and 3), is very different: it is the opposite or
complement of a mechanism: hollow-headed arrow f→φ is the induction of hardware flow φ→b.
The central region (arrows 1 and 4), the replication operator/operation b→f, is the intimate
association of induction of software flow, induction of hardware flow, and both software and
hardware flows themselves! This intimate four-fold association of birational causes and effects
only exists in an organism. An organism is an intimate (complementary) coupling between a
mechanism and its ecosystem. An organism is not 'the complement of a mechanism': the
complement of a mechanism is its ecosystem: an organism is the 'complex interface' between
mechanism and ecosystem.
The new version of the metabolic functor/function, arrows 5 and 6, corresponds to the operation
of mRNA as an agent between DNA and enzyme. The new version of the repair
functor/function, arrows 2 and 3, appears to be a very strange beast (see Figure 10). It comprises
a software flow which induces material change. But this is precisely the function of repair! It
should be remembered that there are a large number of interlinked repair mechanisms in a cell,
arranged in a complex network, but primarily their function is to take previously stored
information (either from the DNA, or from a wide range of other locations) and use it to recreate
either the material functors or to repair material mutations in the DNA itself.

Figure 10: The ecosystemic complement of a mechanism: arrows 2 and 3 of Figure 9.
The most fascinating region is between b and f, where software flow and material induction run
in parallel. This region acts out a material instantiation of genetic information; it both makes use
of genes, and recreates them. It is the interface between mechanism and ecosystem, and closely
resembles the complex information-exchange region between a scalar Newtonian potential well
of a natural hierarchy and its locally-scaled complementarily-rational complex inter-scalar
region. Rosen's model of an organism turns out to be birational!

Dealing with Infinity
Rosen points out that "there is a certain parallel between the invocation of replication above, and
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Newton's Second Law. Both serve to stop an incipient infinite regress, in each case by making
what happens at an early step in the regress depend on preceding steps" (Life Itself, p.251). This
is true enough, but it is not the whole story: the result is to replace one infinite sequence by
another, different one. In the replication of figure 10C.6 as a nested system, if the nesting were
not somehow truncated it would reach out to infinity. This is avoided, not by simplistically
chopping off the sequence, but by making the sequence loop back on itself to an earlier state. It is
not now the structure which is infinitely repeated, it is the process which is repetitive. If some
kind of 'preference' can be imposed on the process as it loops, then the possibility for evolution
now exists. This illuminates the unfortunate nature of using formally mathematical mapping to
model living systems: its exclusion of one-to-many relationships removes possibly multiple paths
through the system, and greatly reduces the probability of mutation through inter-path conflict.
The most interesting aspect of this is what happens when some kind of change takes place. For
the case of infinite nesting, ripples from a change spread out (or in) from the nested level which
was perturbed. An observer at any specific nested level will feel an unexpected stimulus appear,
then disappear as if it had never existed. The result for a looped nesting is quite different. The
observer will still feel an unexpected stimulus appear, and disappear, but will then experience a
series of 'echoes' as the perturbation goes round and round the loop, being changed, or
attenuated, or even amplified as it progresses. If the observer is worth his (or her) salt, he (or, of
course, she) can progressively build up a partial picture of the loop's characteristics, as
modifications in the perturbation from occurrence, to reoccurrence, to reoccurrence, ... are a
direct result of the multiple levels' propagation characteristics. The change from infinite to nested
provides the observer with motivation to escape a nominally internalist position by modeling an
outside world from regularities in his (or her) phenomenal observations. In some strange way it
seems that this process of 'dealing with infinity by looping back to an earlier state' creates time
through its generation of a recursive chronicle.

Conclusion
Rosen's model 'does what he wanted it to do'; it (almost) 'internalizes efficient cause'. But it is
also hyperscalar, because everything is! His notational mixing of sets & elements is in fact
superficially useful, in that it maintains at least an impression of implicit complexity. An
organism is an intimate (complementary) coupling between a mechanism and its ecosystem. An
organism is not 'the complement of a mechanism': the complement of a mechanism is its
ecosystem: an organism is the 'complex interface' between mechanism and ecosystem. The next
most useful step in validating Rosen's work will be to reformulate the multi-scalar generality of a
hyperscalar natural hierarchy in terms of notional mappings, to see what happens when the
formally-mathematical relationships are extended to include not only one-to-one and many-toone relationships but also the one-to-many relationships which Rosen excluded. In the absence
of mutation, one-to-one and many-to-one mappings preclude evolution: one-to-many does not.
Will this crude 'injection' of Rosennean-style complexity into a notionally-mapped selfcorrelating natural hierarchy convert a merely complicated mechanistic network into an
organism?
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Introduction: Today’s General Field of Science
Einstein’s Contribution
For Claude Bernard, considered as the founder of modern experimental medicine, as
time goes by, every scientific theory becomes obsolete, incomplete. For a scientific
theory to be correct, he argues, it would have to take into account all the phenomena,
visible and invisible, past, present and future, known and unknown which is, of course,
impossible. Therefore, a scientific theory, which is accepted and deemed “true” in an
era, is the most satisfying for the time being. Therefore, the scientific mind should not
stop at accepted dogma but should throw in some bold speculation able to give account
of some unexplained facts. As such, Ptolemy’s theory, in which the sun revolves
around the earth, was the most satisfactory and accepted as “truth” for the Antiquity.
Nowadays it only makes us smile!
Newton and his theory of universal attraction dominated the 18th Century. For the first
time in history, the same law could explain the movements of planets as well as
physical phenomena observable in daily life. Mechanics and physics thus appeared
universal and matter was the important subject. With Newton we reached a
satisfactory account of most observed phenomena; ensued the development of modern
science and technology.
In medicine, Robert Koch discovered the bacillus responsible for tuberculosis. For the
first time, a specific agent was recognized as the unique direct cause to a specific
disease.
Under Louis XIV, filth was scientifically accepted as necessary to good health. It was
thought that cleanliness could lead to illnesses. An example of life in Paris before the
19th Century can illustrate the fact that not much was known about hygiene. No water
main existed. The passerby had to carefully avoid the content of night pails, which was
thrown out in the street every morning by dwellers. Upper crust gentlemen and ladies
were allowed to walk “le haut du pavé” (the upper side of the road), near the walls
since the miry rivulet occupied the middle of the street. All this “water”, ending up in
the Seine River, provided drinking water for the Parisians. A sand filter was used to
remove offending odors. For years, the University officially declared it good drinking
water. The discovery that microbes, and also cholera and typhoid fever were related to
water polluted by feces, and that plague was transmitted through fleas from rats,

The Bio Cybernetic Revolution

Page 3 of 44

brought a revolutionary change in habits. Nevertheless, it took time to convince the
farmers not to live near their manure heap because you know, the higher the heap, the
richer the farmer was! The public found it hard to trust those health officers sent
through the country. They found also hard to believe that invisible bugs could exist, let
alone make someone ill!
The mechanist point of view is also the basis for Charles Darwin’s theory of evolution.
He believed the organs to develop or atrophy depending on their use and natural
selection to work through elimination of the weakest. The neo-Darwinism applied this
same theory believing the selection of beneficial new genes to be done through
accidental mutations.
This Newtonian approach in medicine, where the DNA is at the cause of the life
phenomenon has been satisfactory so far since it seemed to give account for most of the
diseases.
Nowadays, 72% of patients’ complaints relate to chronic ailments, functional
symptoms. Where medicine was used to cure illnesses, it is now becoming palliative
care. We mask the symptoms with the use of drugs because we are not sure of the real
causes of these chronic complaints. Possible causes, which used to make doctors smile
40 years ago, (diet, exercise, stress) become serious factors accepted has having an
important affect health.
Before we considered the organism more as an insensitive machine, each components
being somewhat separated from each other. The environment was rarely taken into
account. We are only beginning to see the complexity of the physical body and how
each element interacts with each other. On the biocybernetic point of view, what we
consider as “input” is getting more complex.
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What we consider as an input to our system is not only physical anymore but also
linked to the psychological or energetic aspect inherent to or affecting the organism. We
also know that genes can be expressed or not and that a same “stress” will affect
different people in different ways. We know that for an inflammatory trait to express
itself, 35% is due to genetics and 65% is due to the environment.
Albert Einstein brought a scientific revolution as important as Newton’s two centuries
earlier. He showed that scientific progress is not a stockpiling of knowledge considered
immutable, but instead a constant restructuring of the guiding principles of our
accepted knowledge.
In his method, he started from the level of theoretical physics and pure mathematics.
His findings made it possible to account for some unexplained phenomena (aside, of
course, all previous knowledge), thus allowing the discovery of unsuspected
phenomena such as nuclear energy. The attitude was quite revolutionary. As his
friend, the French mathematician Henri Poincarre pointed out: at the opposite of the
classical Newtonian method where the questions come from “the observation of
phenomena, the mathematical physics give the question, and the experiment gives the
answer.”
To illustrate this point, we can draw a “general pyramid of knowledge”: to the lower
level correspond phenomena, which can be observed in physics. The second level
corresponds to the laws. At this level of observation, we can give an account of most
phenomena. The third and upper level corresponds to the principles or ultimate
causes. It features theoretical physics and pure mathematics.
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The difficulty with observable phenomenon is often to pinpoint the primeval cause.
Usually, there is a time factor added before the apparition of the phenomenon plus
there is also a domino effect of reactions. In these circumstances, the real cause is
sometime difficult to detect and we might conclude that a mere phenomenon is “the
cause”. That is why in system sciences, the level from which we observe is very
important and we cannot mix the levels. Causes are always informational. We can
quantify a cause only through its effects in the phenomenal world. As informational,
causes are more of a qualitative than quantitative nature. As an example, the red light
at a road section doesn’t need to be 3 meters wide to give stronger information; it needs
to be red. Since the qualitative aspect address also the receptor, the law of affinity will
become very important when trying to assert the importance of a cause or informational
agent. A cause without a proper receptor stays in the causal world and is not
manifested. We can know and observe a cause mainly through its effects. Even then,
the qualitative aspect of the information is analyzed through the receptor’s
understanding of the effect. Causes are not directly quantitatively measurable. They
can be measured only through their receptors. We find this same at the physiological
level. A virus cannot do its damages if there is no prepared receptor for it. Thus the
importance of physical hygiene.
Another example is the Tao symbol.
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If we mix the levels, we could assume that yin=yang. This would be a mistake since the
dynamic aspect of yin is not of the same nature as of the yang; therefore, the receptors
linked to each of them are different. There are some organs, which are more yang in
nature and others which are more yin, down to the genitals which are, we all observed,
very different in their function. Even if symbolically they have been put in a circle, it
doesn’t mean they are the same. It means that they complete each other in their
function. Their dynamism is different, one being of expansion or emission, with a small
aspect of reception, retention to prevent the explosion and also to be able to work with
the other function; the other being of reception and retention with a small aspect of
emission, expansion to be able to work with the other function and not be absorbed by
the other function completely. In the manifested world, they express this function by +
and – or emission and reception. If they were one without separation, there would be
no movement or dynamism possible; the two functions would cancel each other. We
are again approaching the dilemma of structure and function. The function precedes
the structure. The Tao is an expression of two functions creating all the different
structures of the manifested world we know. We can study the structures emanating
from the interaction of those two functions but we cannot say that the structures are the
function or that the functions are limited to the observable structures. Therefore to
understand any living system, we have, first of all, to understand how those two
functions manifest themselves in the system. This will give us a living system to study
at the opposite of a static system, which is unfortunately the type of system we have
studied until now.
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The purpose of our work has been to apply these same divisions to medicine. The
lower level thus corresponds to the visible symptoms. The second level corresponds to
physiology, physiopathology and genetics. The upper level is occupied by Medical
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Biocybernetics, a fruitful approach which brings discoveries independently of the
observation of diseases but which is confirmed by observation and results.

Systems Approach
The systems approach is considered as enclosing both analytic and synthesized
viewpoints giving this way a more truthful vision of reality. Ludwig von Bertalanffy
proposed under the term of “General System Theory” to take into consideration that no
living system, or organism, contrary to the reductionist point of view of materialistic
science, could be adequately studied in isolation from the rest of the universe. In the
same way, organisms, contrary to machines, are not a closed system but constantly
exchanging with their environment, this environment being the throughput of a wider
system.

These exchanges have been the object of very few studies. We accept these exchanges
as being real if effects on the organism or on the immediate environment can be
observed rapidly. With the factor time being added to the observation the proof of the
demonstration becomes harder to make as we can see with the difficulty of some
countries to accept obvious responsibility for climate change.
Concerning the human being, we can summarize these exchanges through “input” and

The Bio Cybernetic Revolution

Page 10 of 44

“output” notions, leaving the details of the throughput to be analyzed by medicine
(physiology) for the visible part, and psychology/philosophy for the invisible part. The
systems theory is basic and could thus be applied to organism or to any structure.
The General System Theory has roots in the ancient belief that “the microcosm is a
replica of the macrocosm”. The image most representative of this is the Russian doll
where the most inner doll is an exact replica of the most enclosing doll.
By studying the most enclosing doll, we will have an idea of the most inner doll and
vice versa. A subsystem is a projection and part of a super system thus permitting
exchanges between those systems (law of correspondences, law of affinity). Systems are
manifesting themselves on different levels. These levels, of all living systems, are not
closed but constantly exchanging with each other. An example of this on a
psychological level can be illustrated by “coincidental” discoveries; on a physiological
level this can be illustrated by women living in a community: their menses will coincide
in time.
By considering the different systems in this fashion, some phenomena, which
previously seemed strictly anecdotal and were piling up in a corner as “unexplained”,
become part of the understanding of the throughput functioning. Because the same
type of organization can be found in systems linked to different levels, (molecular,
cellular, glandular etc.) it is possible to refine our knowledge concerning the throughput
aspect thus transforming the “white box” (unknown throughput) into a more
transparent one. Living systems appear thus self regulating, the common purpose of the
cells being of following a global pattern which goal is normally to maintain the
organism as a whole (good health) allowing this way to the individual cell to express its
DNA and reproduce. When the system (the organism) is in crisis, certain elements will
be protected despite other components to keep this wholeness of the organism. The
hierarchy in this system is set by the functions of the different elements, the most
important being those necessary to keep the cohesion (life) of the organism.
As fatal accidents have shown, in its struggle for survival, the organism will privilege
the brain, the heart and the kidneys over other organs.
The common purpose of the cells with its subsequent “morality” is accepted by all the
elements of the system, not as an act of kindness for some parts of the organism but as a
necessity for a projected survival of the whole structure (thus of the elements pertaining
to it) in time. This important notion of time, with its material manifestation of cycle, is
added to the notion of space as an inherent and essential aspect of the function of all the
elements of the organism. The laws governing the whole in this respect constrain the
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behavior of the different elements of the organism.

Living Systems
Elements of Biocybernetics
Einstein’s procedure, starting from the theoretical level, brings some obvious advantage
in medicine. Not only are we able to give account of most phenomena, that is to say
symptoms in medicine, but we also have a synthetic view of physiology and
physiopathology. More, we can give account of some unexplained phenomena, for
instance, numerous functional symptoms, and, what is quite new and a first in
occidental medicine; we will finally have the ability to define health in terms other than
“absence of disease”.
The clinical observation is not the level where the questions arise but the level at which
our theory is confirmed.
Every living being expresses itself through an auto-regulated energetic system.
Cybernetics being the “Science of information and its regulation among machines and
living beings”(Wiener 1948), we should be able to find an elementary general
biocybernetic system applicable and common to all living beings, this being true even at
a molecular level. (SEE TABLE IV and TABLE V in addendum)
With Einstein, we can consider that matter is condensed energy. The electromagnetic
wave with its phases of expansion-acceleration, retraction-deceleration with one
intermediate element should point to the main elements of an elementary auto
regulated biocybernetic structure. With a basic three elements, namely A B and C, A
triggering B, B triggering C, and C triggering A, A is both cause and effect. This was
called “circular causality” by cybernetician Heinz von Foerster. It is also known as a
recursive circuit. The steam ball regulator is an example.
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As we look back at evolution, or down through our microscope to minuscule
organisms, we can see that life on earth is permitted through cells adopting different
functions. In this, we can see that reproduction, defense and nutrition are basic needs
shared by all living beings. The recursive circuit understood as A being reproduction, B
being defense and C being Nutrition is not complete enough to be auto-regulated for
living systems since these are open on many levels.
As a matter of fact, we know that no organism can survive without a minimum of
exchanges with the environment and without being able to process information, both
internally and externally. These two elements, exchanges of information and
processing of information, will be added therefore to the basic mechanic circular
causality giving us a picture of an auto-regulated system of 5 elements.
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The cell being a microcosm, template of the macrocosm,
we should find structures relating to these functions in the cell and we have:
1) The nucleus and the DNA supporting the genetic energy (programmation-regulation)
2) The mitochondria and lysosome as the defense energy (immunity)
3) The RNA, which reads the DNA in order to synthesise proteins (enzymes). Thus
allowing an expression or repression of different genes acting as an information agent.
(information)
4) The endoplasmic reticulum and cytoplasm supporting the nutritive energy
and
5) The membrane filtering the environmental energies.(exchanges)
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It is not mere chance that we believe the DNA to be the cause of all manifestation in the
living organism. There, the energies are condensed to a maximum. But energies don’t
initiate from genes since there is no spontaneous generation in sciences. Genes are a
manifestation, a coding, not a cause. As an example, the written letters are not the ideas
themselves but the support by which the ideas are expressed. The written letter is thus
the matrix, the receptive aspect, the idea is the emissive, the informative agent. The
reader is the necessary receptor. He will react differently depending on his affinity with
the text.
As with every natural phenomenon, we can observe a cycle, which corresponds to the
movements of energy from its manifestation to its resorption. We can thus observe in
winter that the energy seems condensed to a maximum. Spring comes and the energy
rises. Then it spreads to the surface, manifesting itself through vegetation. Summer is
here. Then, it seems, time is suspended for a brief moment. The energy finally is
drained toward the inside of the earth.
Our own breathing cycle seems modelled on these movements. If we add the
electromagnetic wave with its phases of expansion-acceleration, retraction-deceleration
with one intermediate element to the main elements of an elementary general
cybernetic structure we should get a general biocybernetic system.
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As with steam machines, certain elements will need to inhibit others to keep the
cohesion of our auto-regulated system:

The cybernetic principle engineers discovered is a general one: if all the variables are
tightly coupled, and if you can truly manipulate one of them, then you can indirectly
control the system. This principle plays on the universal nature of systems. Latil writes,
“The regulator is unconcerned with causes; it will detect the deviation and correct it.
The error may even arise from a factor whose influence has never been properly
determined hitherto, or even from a factor whose very existence is unsuspected.”
These biocybernetic structures appear to be universal since they can be adapted to
molecules, to the elements of the cell, to the organs, as well as to any viable complex
structure built by Man (cities, society).
We find this biocybernetic system described in Traditional Chinese Medicine:
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There is a constant interaction between these five elements. For instance, in Chinese
Traditional Medicine, the weakness of the “lung” energy will produce an excess of
“liver” energy. This will result in tendencies to allergies, generating an excess of
“heart” energy (inflammation) both overcoming “lung” and “pancreas” and their
corresponding elements.
In Traditional Chinese Medicine, the treatment here will consist not in alleviating the
symptoms by giving remedies on the peripheral level, but by stimulating the energies of
the “lung” (it’s not by mere chance that the classical aspirin works since the
prostaglandin is secreted in large part by the lungs).
Since it has been shown recently that we can have an action on the DNA through the
environment, which makes sense since the lung generates the kidney in our
biocybernetic system, Medical Biocybernetics will include this one in the treatment.
Medical history of the patient will therefore include information on the career, living
quarters, emotional environment etc.. The environment in Biocybernetic includes not
only the physical environment but also the emotional and mental environment.
The technology analyst George Gilder said:” The central event of the twentieth century
is the overthrow of matter”. It is as if, as we analysed it, we saw the “cause” of
everything as being material. It is easier to think that matter causes everything than to
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think that everything is caused by energy. The twenty first century might mark the
liberation from energy since the control of information seems necessary for the control
over energy.
We will eventually have to understand that control over information comes through
hygiene linked to the Biocybernetic System.

Physiology of the Subtle Digestive System (SDS)
The general meridian system used by all acupuncturists has been established a few
times, notably by my teacher, Dr. J.C. Darras (Necker Hospital, Paris) who confirmed a
previous experiment by Chinese researchers who used radioactive technetium 30 to
render visible the meridian pathways thus proving its reality. That an invisible
structure of pathways has been intuitively and so precisely described should be
considered as an astounding feat but it seems that no one realises or even care about
this fact. What in us make some of us able to see and feel what is not visible?
The presence of a second digestive system of which the function is reception,
regulation, assimilation and excretion of subtle elements (energy, information) is as well
not a theory but a fact. The traditional Chinese Medicine has described a system linked
to the uterus in the woman as well as to the heart. Loosely translated this system
received the name of “Master of the Heart”. With acupuncture for so long embalmed,
then illegal in communist China, and finally strangely translated, much of the profound
meaning of ancient texts have been lost. With new scientific discoveries made through
the understanding of some illnesses, through results from the Traditional Chinese
Medicine and my own observations over 30 years, I was able to define and understand
the functioning of this second digestive system which I have name the Subtle Digestive
System (SDS).
Chouang Tseu refers to this system when he talks about “the path of the golden
flower”. Although for the layman in this domain, this could sound like a strictly poetic
metaphor, it is rather a truly scientific term. This pertains to the very real flower
function, information captor and emitter, of the Subtle Digestive System.
Our environment is a makeup of three main elements: solid, liquid and gas. Accepted
as a fourth element, plasmas make up for 99% of our universe. To simplify the
discussion and because plasmas is known to us on earth more by its emissions, I will
name this fourth element through its effects, alternately “information” or “energy”
although we know that less subtle elements such as solids and liquids, are also
“energy” and “information” but in a condensed form. Living beings need these four
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elements in order to survive. We can go on for 40 days without solid food, 10 days
without water, 3 minutes without air, we would probably die instantly without plasmas
(energy).
Every living being considered as an open cybernetic system, input and output will refer
to the digestive system (s), absorbing and eliminating the elements of the environment.
These elements (solids, liquid, gas and energies) will be absorbed by specific systems.
The law of gravity directs the dynamics of solids and liquids downwards. Therefore it is
understandable that the mouth is above and the elimination of wastes located down
below. On the other hand the dynamics of gases and fire (radiations) are directed
upwards. Therefore the subtle digestive system (SDS) is upside down compared to the
classical digestive system. The wastes are eliminated upwards through upper organs:
the upper respiratory track for the gases, the throat and the vocal cords for thoughts
and feelings. The mouth of this system should thus be located below in the abdominal
area.
Solids are absorbed by the roots of plants and by the stomach, intestines and then
metabolized by the liver in mammals. In our biocybernetic system, this is attributed to
the LIVER and its dependencies as well as to an aspect of the pancreas.
Liquids are absorbed by the roots of plants and by the stomach, the intestines and then
under the control of the Kidneys for animals. In our cybernetic system, this function is
thus attributed to the KIDNEY.
The above two elements and the interested organs are linked to the classical digestive
system, as we know it.
Air is absorbed by the leaves of plants and by the lungs in animals. In our biocybernetic
system this is attributed to the LUNG and its corresponding elements. The lungs are
easily recognized through it cyclical nature of expansion and contraction called
breathing.
Plasmas is the most common and subtle form of matter, comprising more than 99% of
the known visible universe. Commonly encountered forms of plasma include fire, the
sun and other stars, lightning, the Aurora borealis, the solar wind, and interstellar
Nebulae. We are not in direct contact with plasmas, of course, but we are bathed in its
emissions, radiations, ions, electro magnetic waves, etc…
Radiation (from plasmas) is absorbed by the flowers of plants. How do animals absorb
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radiation? The only organ left in our biocybernetic system is the HEART.
Can we find a relation between heart and radiation?
It seems that patients following radiation treatment for cancer could jeopardise the
health of their heart. [“ Myocardial hypertrophy, fibrosis and infarction following
exposure of the heart to radiation
for Hodgkin’s disease”. L O’Donnell, T
O’Neill, M Toner, S O’Brian and I Graham]
Some researchers also found relations between the solar perturbations and
cardiac infarcts. In 1959, on the Bulletin of the Medicine Academy of March, Dr.
M. Poumailloux, head physician of cardiology to the hospital Saint-Antoine,
Paris wrote: “ our ascertainment have made to appear one truly impressive
correlation between the increase of the infarcts of the myocardium, in periods of
maximum solar activity and geomagnetic (solar spots) tips of agitation “.
In 1945 it had already been observed that the curve of mortality for heart
diseases in the former Soviet Union had been in tight relation with the index of
the solar spots. [(Source: Pejarskaia, cited from N. Schulz, Annales médicales de
Nancy, May 1962, page. 182).]
In India a study in such sense was performed by the doctors Malin and Srivastava
(1979). The period taken in consideration goes from 1967 to 1972. They studied 5000
cases of infarct, which happened in two hospitals and compared them with the every
day index of land geomagnetic activity in connection with the intensity of solar spots.
Again, it was shown a definite correlation between infarct and solar spots.
The heart is logically associated with the absorption of radiations and more subtle, nonmaterial elements, including thoughts and feelings. This is confirmed by common
observations: Solar spots and changes in the electromagnetic field on earth are
associated with an increase of number of heart attacks. Negative feelings are associated
with a “heavy” heart in popular tradition. The expression through the voice of these
feelings is at the very basis of any psychotherapy.
The heart we are talking about is obviously more than the pump propelling the blood
and is associated with different energetic and anatomical structures involving the
neuro-vegetative system.
We can thus confirm that the heart is involved in the metabolism/regulation of
energy.
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Can we, then, find out some structures involved, directly or indirectly, in the
absorption, for instance, of light?
The pineal gland, situated in the brain, is the best known for its sensitivity to light,
particularly among birds.
Thanks to the spring increase of light the pineal gland of the female is stimulated. It
then stimulates the pituitary gland and ultimately the ovaries and the production of
sexual hormones with release of eggs and attraction of males. Such a light stimulation is
done through eyes and retina, but experiences have shown a stimulation of the pineal
gland among blind birds. It seems there is a light sensitivity with nervous response
through the skin. The only connection between pineal gland and skin is the subcoetaneous neuro-sympathetic network connected to the different plexuses (solar,
mesenteric and cardiac plexuses) and the chain of para-vertebral neuro-sympathetic
ganglions directly connected to the pineal gland through the first cervical ganglion.
The role of the pineal gland among mammals and human beings is more complex than
among birds. The importance of the hypothalamus and the limbic system, influenced
themselves by the conscious and the subconscious, play a stimulating or inhibiting role
between pineal gland and pituitary gland. Nevertheless the pineal gland helps
modulating adrenal and thyroid glands (S, Rogers). It is the richest element of the brain
in serotonin, a key neuro-transmitter the lack of which is responsible for depression.
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From serotonin it produces also melatonin, which is one of nature’s age-reversing
hormones (Pierpaoli). It has anti-cancer property, help improving insomnia, jet lag and
high blood pressure. It is also one of nature’s most powerful anti-oxidants. It also can
lower cholesterol and counter plaques build up in arteries. Most heart attacks occur
between 6 and 9 AM when the level of melatonin is at the lowest.
It might be useful to observe the various locations of some animal’s pineal
glands. The Western Fence Lizard-Sceloporus occidentalis has a functional pineal gland
which is a photoreceptive element named ‘third eye’. It is located directly on the top of
the head. A small opening (foramen) can be seen in the skull where the ‘third eye’
protrudes.
As the Treefrog and Fence Lizard, the Lamprey has its pineal organ located
above the brain.
In the higher vertebrates, the pineal gland has migrated from the position on
top of the head to below and centre. We can put this fact in correlation with the leaves
of trees, which are external lungs, while mammals have internal lungs. There might be
a hint by this of the spiritual aspect attributed by the ancients to the pineal gland.
Another feature of the pineal organ is the production of melatonin from serotonin.
Serotonin is a neurotransmitter produced in the gut of the intestinal tract as well as in
the pineal gland. It is one of the major four neurotransmitters. Serotonin transforms
into melatonin in the pineal gland (this has been proved by the blanching of larval
forms of amphibians). The pineal gland is the only area where this is done. [p. 603 Julius
Lee, Animal Hormones (London 1975)].
Serotonin is a necessary chemical transmitter of electrical impulses across the synapses
(the gaps between nerve cell bodies).
“Serotonin is transported via the bloodstream to the nerve cells throughout the
body, but most especially in the neurons of the brain. Here they accumulate in their
smallest molecular form. The molecule is used by the nerve cells for the complete
execution of electrical impulses across the synaptic gap (which is the micro-gap
between every connection of every nerve cell in the entire nervous system). The
impulses come along the nerve cell going through the electro-chemical processes with
the ionic forms of calcium and potassium (the two vitals of the nervous system) until
they reach the terminal end of the cell’s dendrites. Upon reaching the end of the
electrical impulse it is translated into the neurochemical serotonin. This is then
“squeezed” out into intercellular space only to connect and meet the other side which is
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the beginning of the next nerve soma (lining of the nerve cell)”. [Bernard
Aronson and Humphrey Osmond, Psychedelics (New York 1970 198-201 ]
The pineal gland is the real governing gland, working subtly to integrate the functions
of the glands as well as control the action of light upon the body. The pineal is able to
work with the pituitary gland (which is made of the same tissue as the thyroid in the
throat while the pineal gland is made of the same tissue as the eyes) and works with it
through speech and body language.
It also contains a substance, which, if injected intravenously, causes fall of blood
pressure showing this way a link between the pineal and the heart thus with the Subtle
Digestive System. It also seems that the gland provides an internal secretion in children,
which inhibits the development of the reproductive glands. It has been noted to this
effect that pathological growths destroying the glandular tissue of the pineal have
shown to accelerate the development of the sexual organs with the associated
precocious mentality and induce an increased growth of the skeleton.
With the help of the Traditional Medicine we can elaborate the subtle elements
pertaining to the SDS. With our knowledge in anatomy, we can elaborate the
physiological structures linked to the SDS.
As a digestive system, it will be a template of the conventional digestive system but
more interested with the subtle elements. Since this system metabolises subtle
elements, its “mouth”, because of the dynamics of air and fire (energy), is at the lower
level with the “excretion” happening at the upper level. With the involvement of the
neuro-sympathetic system, the absorption of radiation (energy) is made through the
skin (neuro-sympathetic system) and mainly through the solar plexus. Proving this is
the fact that the anatomical structure of this para-vertebral neuro-sympathetic ganglion
evokes a receptive function: in a reverse fashion compared to the brain, the white
matter, which corresponds to the reception of information (energy), is external in the
solar plexus while the grey matter, which corresponds to the treatment and analysis of
information (energy) is internal.
Situated behind the stomach, it is the most important neuro-sympathetic structure. It is
made of a network of different ganglions. Their structure is the reverse of the brain one
with the white matter (reception, transmission) outside and the grey matter (analysis,
processing) inside. That suggests an overall receptivity of the solar plexus. We have
found here the “mouth” of the second digestive system.
We can now put in place the energetic and neurological aspects of the second digestive
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system (SDS):
Different type of information (energy) will require, for the absorption, different type of
organs. We thus find, most importantly:
1. The solar plexus and the subcutaneous neurosympathetic network
2. The mouth (sub-lingual nerves),
3. The olfactory system, and senses in general
4. Skin (blood capillaries from sub mucous membrane),
5. The submucous capillaries of the conventional digestive system.
6.

The energetic centre of the body “Hara”

The assimilation,as we have seen, will be done through
1.
The heart energy associated to the circulation (including the cerebro-spinal fluid)
and the neuro-sympathetic system (Solar and cardiac plexuses)
2.

The lungs (absorption of negative ions)

The regulation-elimination, as one might expect, in the human, is most importantly
done through
1.

The speech,

2.

The body posture,

3.

The blood, sperm and physiological liquids in general

4.

The nervous system and

5.

The lymphatic system.

Since the SDS has a direct impact on the functioning of the conventional system,
priority will be given to the SDS needs.
The nutrients for the SDS are, as we might expect, of a subtle nature and can be
categorized in two main groups:
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1. Nutrients of physical nature from natural or artificial elements
2. Nutrients of biological origin from living beings
We will identify them, whether they are beneficial or not, without entering into details.
1. Nutrients of physical or informative nature from natural or artificial elements.
These are: oxygen, light (ultra violet to infra red), electromagnetic waves, ionizing
radiations, electrical ions, atmosphere ionisation, electric fields, magnetic fields and
other unidentified elements called “emanations” “vibrations” which are perceived by
the SDS and come from the molecular structure, density, shape, color, odor, movements
of an object, fire.
2.Nutrients of biological origin from living beings
These originate from minerals, plants, foodstuff, animals, and from the human
psychological environment.
It is interesting to note that the level of consciousness of someone corresponds to the
level of functionality of his SDS. We will thus find different levels, the lowest level
being expressed through an interest for personal physical and psychological health, the
highest one being the “Oneness” evoked by the greatest mystics.
In the world as we know it now, the necessary nutriments for the SDS are lacking. The
only elements found in the “modern” surroundings are more than often polluting our
SDS and making it non functional. These necessary elements are not socially recognized
as essential, they fit under the word of “ambience”. It is a little bit as with the traditional
digestive system: if the only food available is unhealthy, you close your mouth and
decide not to eat for a while, but then in a state of starvation you will accept anything in
order to survive. The Subtle Digestive System will shut itself, react too much (autoimmune diseases) or open itself to unhealthy elements. Here the psychological aspect
through patterns will serve as a filter. We may choose to shut our mouth and decide not
to “eat” for a while but then in a state of starvation, we will accept anything to survive,
with the risk of chronic intoxication. By knowing the existence of the SDS it becomes
easier to understand the cause of some pathological symptoms. For instance the desire
of depressed teen-agers (mainly girls) to slash their forearms, for depressed cats to tear
out the fur of their paws or for depressed parrots to tear off their feathers, each reaction
corresponding to an attempt of eliminating a toxic waste.

The Bio Cybernetic Revolution

Page 25 of 44

Confirmation of the SDS through observation
We started our observation from a theoretical point of view (biocybernetic system and
its attached SDS). If we are right about our theory, we should be able to find
confirmation at the phenomenon level through physiology, physiopathology and the
general evolution of living systems.
1.
The anatomical structure of the para-vertebral neurosympathetic ganglion evokes its receptive function as we explained earlier.
2.
The sexual organs in the human seem to have a close
relationship to the pineal gland and the SDS. A sunbather, when completely naked
shows an increase of more than 40% of Vitamin D synthesis compared to the same
sunbather who would be wearing a small monokini.
3.
The anatomical structure of the testicles shows a receptive
function (external location, sensitivity, colder temperature), compared to other organs,
allowing maximum absorption from the exterior. Researchers from California have
shown prostate cells, like bone cells, have receptors on their surface for the hormonal
form of Vitamin D. The prostate uses Vitamin D to help healthy cells grow normally
and keep cancerous ones from spreading to other parts of the body.
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4.
The physiology of fertilization confirms that the role of the
spermatozoid is to bring information and structure to the ovule. It was (and still is)
commonly believed that the “number one” spermatozoid, the “fastest and strongest”
had the privilege of penetrating the ovule. It has been proven {Dr. Minkowski and
others, 1984} that the ovule secretes specific enzymes thus rendering the membrane
permeable to the spermatozoid in affinity with it. We do not know if the affinity is
chemical or energetic. Thus qualitative information is more important than quantitative
force.
5.
The classical pallid complexion of eunuchs and their higher
pitch voice is a confirmation of the relation between sexual organs and the SDS.
6.
Lungs working as bellows and heart working as a pump
show their cyclical activity. Since they are related to the SDS we find again a cyclical
physiology of a feminine nature.
7.
As with butterflies, the human body secretes aromatic
substances transmitting subtle sexual information. It appears that the synchronicity of
menses among female boarders of the same school is linked to this pheromone (relation
of sexuality, odors, lungs, information and pineal gland).
8.
It was recently proven that in a couple, male hormones
secretion varies with the woman’s ovulation cycle (this means that a woman taking “the
pill” doesn’t stimulate as much the man’s hormones. This is a thought to follow)
9.
The sensitivity of olfactory organs decreases during puberty
among boys and remains the same among girls.
10.
The more an animal is evolved, the more the animals’ SDS is
developed (capacity of treating information)
(See evolution)
11.
Suppression of menstrual flow in women is followed by
nervous tension and mood swings (the female human body has the heaviest periods
among the mammals).
12.
CSF (the cerebra-spinal fluid) is not just a shock absorber as
previously believed but is essential in the brain development and transport of nutrients
and ions to the brain. [Owen-Lynch and others Oct 2002] It has a cyclical physiology
being completely replaced 4 times/day and is driven by the heartbeat. We believe that it
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is an essential transport agent for information otherwise why should it be replaced 4
times a day?
13.
The existence of the SDS explains the mode of action of
homeopathic medicines as well as various degrees of success from some therapies,
including acupuncture. As Jesus said: “ Take heart, daughter, your faith has made you
well” [Matt.9, 20] in other words, your SDS was open to me therefore I could treat you
since our two biocybernetic systems are in affinity because of your “faith” and connect
like two communicating vases.” (Jesus uses the word “daughter” and “son” when he
heals to illustrate this fact) (See also Matt.9-1, Matt9-27 etc.) Conventional medicine
would say that this is only due to the “placebo effect”. If it is, we should study this
effect and use it more! Conventional medicine is effective only in lying to the cells,
which explains why it is “effective” in double blind studies. “Complementary
medicines” act in an individual fashion on individual cybernetic systems. The relation
doctor-patient in these is therefore crucial since the therapist own cybernetic system
acts as a medicinal agent capable of harmonisation/regulation on the patients’
biocybernetic system. The quality/health of the therapist is thus very important, as is
the affinity between doctor-patients. It is interesting to do a correlation between Jesus
healing the sick and the ancient function of kings, which was to heal the peoples’
“écrouelles”, a skin disease.
14.
The fact that serotonin is produced in the pineal gland and in
the gut also confirms the SDS since the gut is linked to the lungs in our Biocybernetic
system and in Chinese Traditional Medicine. Also, the pineal contains a substance,
which, injected, provokes a pressure fall, linking it to the heart. Thus we have Heart +
Lung which is part of the SDS.
EVOLUTION
15.
The DNA is not the source of life phenomenon. If the genetic
selection is true for the individuals, it cannot give a satisfactory account of the
apparition and evolution of species, or the existence of stem cells, or the complexity of
more than 80,000 genes working harmoniously together in the human body. It cannot
explain either some bacteria ability to repair their own broken DNA. Life precedes
DNA materialisation. The function creates the form.
16.
The process of elimination in evolution is not the consequence
of the elimination of the weakest. A closer analysis of evolution shows actually the
predominance of information and energy over primitive force.
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There are 2 directions possible in time for organisms or we could say two polarities:
One tend to bind things together and organize them, one tends to separate elements
and return them into their original simple state.
Entropy corresponds to the degradation of the level of energy from the Big Bang, at the
beginning of the universe, to the formation of the planets through progressive cooling.
An example of this is that oxygen and hydrogen together tend to produce water but
water never tends to produce oxygen and hydrogen on its own.
Negentropy corresponds to the increase in the energetic level, it happens only through
a transfer from a higher level of energy to a lower one. Evolution and the phenomenon
of life points to negentropic forces in play.
Viruses give us an idea of evolution. They collect all the information from their
environment and finally collectively express a solution through their genes explaining
the fight we are loosing against them.
General evolution through the different kingdoms shows us an intended selection on
the overall towards a refinement and diminution of matter rendering it more apt to
process a larger quantity of information as well as information of a higher energetic
level. (See table I, II, III)
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Thus dinosaurs have disappeared because actually the trend of Evolution is not to keep
the brute. Those won over other species maybe in the short time but not in the long run.
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What kind of protection can we find for the evolved forms?
The mastery of fire and of different type of energy brought supremacy to humanity.
For some other forms, the mastery of Air through flight was the best protection. In
short, the most evolved forms survive by changing the level of their environment thus
changing the space around them. The most primitive example of this is an organism
running away from a predator. If there is a physical confrontation then only the
strongest and most of all fastest will win.
The process of evolution is associated with a process of involution of corresponding
interactive information (energy) since there is no spontaneous generation in sciences (in
chemistry, law of preservation of mass, (Lavoisier), nor in physics, law of preservation
of energy, (Carnot).
An informative energy is basically in its function of a qualitative nature and need a
proper receptor to discharge its full potential. This explains the necessity of the SDS,
which is related to the neuro-endocrinal (information/regulation) and reproductive
(DNA) systems. In the vegetal kingdom, the “flower function” corresponds perfectly to
that definition. In the animal kingdom (reptiles, birds, mammals) it is represented by
the SDS.
For humans, this structure is therefore more complex.
The success medicine had over tuberculosis, plague and cholera was not through the
use of a miraculous new drug but through the systematic use of hygiene. A profound
study of the SDS points to the necessity of Hygiene not only on a physical level but also
on a psychological (emotional, mental) level. In fact it appears that emotional pollution
is even worst than physical pollution. This is accepted even by medicine today since we
accept that the factor under the general term of Stress will undermine the immune
system and put in jeopardy the whole organism. This leads us to understand the
influence of psychological patterns on the human biocybernetic system.
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Psychocybernetics
Structures of Psychocybernetics
From Freud to Jung, masculine and feminine polarities
Sigmund Freud based his psychoanalysis on a binary and phenomenological view of
Man. To him, the mechanisms of the subconscious come under an Oedipus complex
and his theory of castration. According to him, everything in human behaviour is
directed by the presence or absence of a masculine phallic organ.
This theory is truly unacceptable when we consider Man expressing himself through a
biocybernetic system. In practice, the Freudian theory talks much more about Freud
and his complex of castration than about Man in general (we could discuss here the
effects of circumcision on the SDS but it would take us too far). It is therefore not
surprising that the therapeutic results of Freudian psychoanalysis were not as
convincing as the logic would have made us hope. Nevertheless, Freud opened a door
to the subconscious. Carl Gustav Jung, by integrating such notions as time and
archetypes in his approach to Man, was much closer to a theoretical understanding of
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Man.
Carl Gustav Jung is probably the most prominent figure of the twentieth century in
psychology. He has been a student of Sigmund Freud before traveling through the
world and studying many traditions. He has developed the concept of Animus and
Anima, which are on the psychological level what we can observe on the energetic
level. In a man the Anima, manifested in dreams under different archetypal forms,
corresponds to what he has called the female complex made up of the different
representations, innate and acquired, of the feminine polarity. He described 4 main
steps, from the representation given by the mother, then through the different possible
sexual partners, then through a lasting relationship, then, ultimately the representation
of Sophia, the feminine aspect of God, the Shekina of the old testament or for others the
Universal Soul manifested by the Primordial Water and the Mother Nature. In the same
way the Animus corresponds to masculine complex of a woman, corresponding
ultimately to the masculine aspect of God, God the Father or for others the Eternal Spirit
manifested by the Primordial Light.
Because of these polarities, the relationship between man and woman is made up of the
interaction of 4 elements: man and his female complex, woman and her male complex.
They complement each other according to different levels: (diagram developed from
O.M Aivanhov)
In my 30 years practice, I am always amazed to observe that the ailments most
frequently presented by women (auto-immune diseases, breast cancer, anorexia nervosa
etc…) are related to very precise structures in the biocybernetic system. As well,
diseases occurring more frequently in men (pyloric stenosis, stomach ulcer, heart
attack) are also related to an imbalance of certain well defined, but different, structures.
We could regroup those different structures under two type or polarities: one feminine,
one masculine.
A functional healthy biocybernetic system relies on the harmonious interaction of the 2
polarities Yin receptive feminine and Yang emissive masculine, each one being also
polarized: any Yin including some Yang and any Yang including some Yin.
Polarity Yin: The key element is represented by the“lungs”, since it is the”beginning of
the yin”,the“mother”of all energy. It corresponds to Fall and sunset.It is represented
symbolically by the sunset, when the sun (a circle) is descending upon the earth (a
cross), forming the feminine sign of Venus. The“lungs” Yin need to be balanced by
some Yang. There are 2 yang elements, “liver” and “heart”. Since “liver” corresponds to
the male polarity, the remaining element is “heart”. The female Yin polarity is then
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constituted of the association lungs-heart. Not surprisingly their cyclical function of
expansion-retraction is similar to the female hormonal cycle. The expansion phase of the
cycle corresponds to the ovulation, the release of an egg. The retraction phase of the
cycle corresponds to the periods thanks to the contraction (spasms) of the blood vessels
of the lining of the uterus and its elimination. Contraction and spasms correspond to the
frequent nervous irritability and cramps of the pre-menstrual syndrome.
Since heart and lungs sets are linked to the second digestive system of absorption of
radiations, the similarities between the female polarity and the flowers physiology are
striking. They appear cyclically, open themselves for a maximum of absorption of
sunlight and radiations reflected through their colors (heart). They produce perfumes
(lungs) and are the dwelling of the sexual organs to prepare fruit and seed as the
“lungs” set begets the “kidneys” set (genetic energy and DNA). The function of
gestation, regeneration and nutrition of the female polarity is also confirmed by the
extraordinary richness of pollen which contains, besides carbohydrates, proteins and
lipids all the essential amino-acids, all the B vitamins, some pro-vitamin A, some
vitamin C, D and E. and a wide range of minerals: potassium, calcium, magnesium,
phosphorus, silica, manganese, copper and iron.
Polarity Yang: the“liver”, since it is the “beginning of the Yang”, represents the key
element of the polarity “yang”.It corresponds to Spring and dawn and the rising
energies.
It is represented symbolically by the sun(a circle) emerging over the earth (a cross). The
cross is then transformed into an arrow to express the exteriorization and to form the
masculine sign of Mars. The Yang aspect needs to be associated with some Yin, which
cannot be other than the“kidneys”element. (the other Yin element representing the
polarity Yin). The polarity Yang is then constituted of the association liver-kidneys.
Their dynamics describe very well the masculine energy: concentration on one point
(kidney) and exteriorization(liver). Like the different correspondences of lungs are
involved in the female sexuality, the anatomical and physiological correspondences of
the liver are clearly associated with the masculine sexuality
The last element,“pancreas” is both yin and yang (harmonization movement). Its yin
aspect is closely related to nutrition and female energies. Its Yang aspect is closely
related to the analytical intellect with tendency to repetition and obsession. (An aspect
of the masculine sexuality)
The simplest physical observation shows that the polarity Yang symbolized by the sign
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of Mars predominates in man and the polarity Yin symbolized by the sign of Venus
predominates in woman. But actually, since men have lungs and heart and women liver
and kidneys, any balanced individual should have both polarities functional in one’s
self.

Using the basic biocybernetic system, it was then possible to gather those structures
under two polarities. Hence it appeared that women have a lot of “lungs” associated
with the“heart” type of energies. For men, it is a lot of“liver”associated with “kidney”
type of energies.
Since we all have lungs and liver, we can say that every human being is composed of
both feminine and masculine biological polarities. The energies linked to the feminine
polarity are prevalent in the feminine physiology (and psychology); the energies linked
to the masculine polarity are prevalent in the masculine physiology (and psychology).
With this concept, we are closer to the Jungian “animus”(masculine) and
“anima”(feminine) structures.
The experience we have of the two polarities very early in infancy and the subsequent
patterns we carry within ourselves will influence our perception of the other, of
ourselves and will have a definite effect on our own physiological and psychological
biocybernetic system.
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The couple we will create later on in life will depend on the information linked to our
feminine and masculine polarity. The psychological aspect dominates the physical
aspect.

The most common diseases appear mainly related to a disruption of the feminine type
of energies. This may be explained by a general social distorted comprehension of
“feminine” values.In human beings, the mental representation of masculine and
feminine polarities (under a conscious or subconscious system of values) have a
stimulating or inhibiting effect on the hypothalamus by the intermediary of the suprahypothalamic zone, acting directly afterwards on all the neuro-endocrinal system.
This implies that even with a healthy physical environment, SDS wise, a social distorted
pattern of the two polarities will annihilate most of the environment beneficial effects
upon the Subtle Digestive System, thus the mouth of the system, namely the solar
plexus, will have to be kept shut and we will speak of “Stress” and its ensuing physical
symptoms.
Generally speaking, the environment is the expression of our common social feminine
and masculine patterns. These will, in time, manifest themselves in physical structures.
To give an example, in Paris we can still benefit from subtle energies coming from the
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different gardens, their castles, cathedrals and weekly farmers market. These have an
action on the human psyche also since they are linked to universal archetypes we all
carry (as per Carl Gustav Jung). With the general interest shifting from these to more
economical aspects, the whole “ambience” will eventually change and the architecture
and surroundings will express the interest of today’s dwellers.
With time, both physical and psychological expression of the polarities will present
imbalances and the whole community will have a dysfunctional SDS, believing those
“normal” as it is the case nowadays.
This schema considers the different levels in human manifestation. To each level
corresponds needs and function of the different polarities. An understanding of these
levels and of how women and men interact could help redress the vision we have of the
function of the feminine and masculine polarities in society.

(Diagram developed from O.M. Aivanhov philosophy)

Applications
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The importance of Sociocybernetics
Every community hoping to ensure its permanence and happiness should facilitate an
intelligent management of the two polarities and this, in all sectors. Each of the
polarities should be well reflected, the masculine being concerned with the material and
spiritual aspect of the community while the feminine interest itself to the cyclical and
informative aspect.
To see solely, as Marx and the ultra-liberalists did, the economical conditions as
responsible for either human misery (exploitation of the poor by the rich for the
Marxists) or human happiness (limitless exploitation) and to believe in a solely
economic solution is to ignore the importance and preceding nature of the feminine
polarity and is, therefore, a recipe for disaster.
A well-balanced society should be built on structures interested in the manifestation
and protection of the feminine polarity in all its aspects by the masculine polarity as
well as in structures related to the expression and regeneration of the masculine
polarity by the feminine polarity.
The masculine polarity tends to a constant expansion. If it is not tempered by the
feminine polarity, the result will be the explosion of the social cybernetic system with
all its preceding social symptoms or, as we see regularly, the advent of a “providential”
war.
In the biocybernetic system, the feminine polarity comprises the SDS, the heart, the
lungs and the nutritive aspect of the pancreas. In the biocybernetic system, the
masculine polarity comprises the kidney, the liver, the masculine aspect of the pancreas
(intellect) and the digestive system.
In the society therefore, the feminine polarity plays the role of information and
communication agent (SDS function). It makes the connection between the down-toearth facts of the environment and the subtle world of thoughts and feelings (spatial
reference) as well as between individuals and between all life cycles (gestation, birth,
growth, senescence and death). Related to the pancreas, in its nourishing aspect and to
the lung in its purifying aspect, the feminine polarity will search for nutrients, food of
the best quality. Linked to the lung, its purpose is to maintain the purity of the
environment whether it is of a physical or psychological nature. Also related to the
“lung”, the feminine polarity manages and controls exchanges between outer and inner,
past and future, visible and invisible.
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By communicating with the past, the inner and the invisible, the feminine polarity is a
guardian of traditions.
By communicating with the future, the outer and the visible, it supports maternity and
primary education.
By communicating with the living nature and its rhythms, it respects all forms of life
and cycles of time.
Finally, the feminine polarity is responsible for the manifestation of beauty and
harmony.
With a blooming social feminine polarity, we should find all of these elements well in
view and respected in our society.
The feminine polarity being connected to the “heart” it is responsible for the
assimilation of information and closely linked to the SDS (rays, emanations). It allows
the integration of the system into the environment as well as allows its proper
functioning. This implies that the structure socially responsible for the management of
the social feminine polarity should be of a moral authority (quality of information).
We have to understand that it is impossible to ask of a government dedicated to
economic “priorities”(pancreas)(liver), thus essentially masculine in its action to
decently manage the feminine polarity without having for goal, even subconsciously, to
make money out of it.
If a structure devoted to the social feminine polarity exists presently in our society, it is
certainly not noticeable. It’s more likely that this structure has been constrained and
silenced if not totally ridiculed by the overgrown masculine polarity.
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Complexity, Democracy and Sustainability: SIG Medical
and Health Systems
Complexity
The question of complexity is addressed in medicine by the holistic approach.
Its purpose is to put together all the data gathered by the different specialties and to
associate those with appropriate (conventional and non-conventional) therapeutic
tools. This is supposed to re-establish, within the patient, a sense of unity and harmony
necessary to a full recovery.
Unfortunately, at the therapeutic level, it appears that more than often such an
integrative medicine is merely a patchwork of different techniques. There is an urgent
need for a genuine synthetic, systemic approach.
A twofold image can be given to represent the difference between Medical
Biocybernetics and the conventional medical approach: a first part corresponds to the
traditional medical approach and shows a man holding many balloons of different
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colors, each one corresponding to a different medical specialty or a complementary
medicine. (The white balloons correspond to possible new specialties).
The second one shows a hot air balloon with the man in the basket, as an image of the
functional unity of the human Being.
It already gives 2 key elements in Biocybernetics: the determinist aspect which
corresponds to the direction of the balloon and on which there is no possible action
(date and place of birth, genetic, etc…) and the part of freedom which corresponds to
the capacity to act upon the elevation. A higher elevation symbolically corresponds to
more purity and light; that is to say to more health and consciousness.
The biocybernetic approach is priceless because, as we have shown, it establishes a
space-time continuum within the human being, from the molecular biology to the
neurology and the physiology to the psyche.
To be scientifically validated such a model has to be able to give account of all or most
of the phenomena in medicine. The Medical Biocybernetics, as a systems science, can do
it because its starting point is at the level of general principles (Einstein in physics or
Carl Jung in psychology have used a similar approach).

Democracy
“The government, which was designed for the people, has got into the hands of the
bosses and their employers, the special interests. An invisible empire has been set up
above the forms of democracy.”
“Democracy is not so much a form of government as a set of principles.” Woodrow
Wilson
“The best argument against democracy is a five-minute conversation with the average
voter.”
Sir Winston Churchill
“People often say that, in a democracy, decisions are made by a majority of the people.
Of course, that is not true. Decisions are made by a majority of those who make
themselves heard and who vote - a very different thing.”
Walter H. Judd

“Democracy without morality is impossible.”
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Jack Kemp
“Democracy turns into despotism.” Plato
Hundreds of citations exists which pinpoint to the impossibility of true democracy in
our day and age.
Our Biocybernetic system explains to us why “Democracy” as an ideal has not been
manifested yet and why this is so.
Our system indicates that the basic patterns inherent to our western mind are of a
masculine type. The great religions at the core of our society are masculine in their
manifestation due to an interpretation of the essence of the Teaching. Consequently, the
imbalance for the Socio Cybernetic System is the same as for the individual
Biocybernetic System. Therefore there is an over compensation of the central stabilizing
element, “pancreas”, in its masculine aspect.
Symptoms of this hypertrophy can be seen in our society as follow:
-

Young male adults dominate the society.

The socio-economic elements are the main focus of the general preoccupations.
Every endeavour is translated mainly in terms of cost. Our banks are indeed necessary
to our economy.
Intellectual activity, diplomas are considered the best tools if they support
managerial functions, all with the goal of more profitability.
We can find an obsessive component in the analytical analysis (as if what can’t be
analysed doesn’t exist), in the overspecialization of activities interested by this.
Over consumerism and problem with over feeding. The quantity of food for the
cheapest will be a trademark of a society with this type of imbalance. The sweet flavour
will be relentlessly pursued. Since the feminine polarity is anemic, we will look for
stimulant of this function through foodstuff, mainly coffee, tobacco, alcohol and
different drugs that on the long run only intensify the problem.
On a general viewpoint, there is a tendency to standardisation and individual
depersonalization.
-

The social fabric is shattered, scattered and strewn a little at the image of the
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endless neighbourhoods at the city periphery and of the city centre reduced to high
towers and shopping centres.
The rigidity of structures, whether they are physical or psychological can be
found in the expression of the “great” architecture: piling up of floors. The highest pile
impresses the most.
All this lead to a squandering of natural resources and difficulty in complying
with the necessary actions linked to renewal of resources. The general feeling of this
society will be to explain that humans are not responsible of the squandering ect..
Illnesses in such society will not be considered as symptoms pointing to necessary
changes to adopt but more as a fatality or an accident of which the manifestations must
be fought and eradicated in a quasi-military fashion.

Sustainability
In the view of what we said above. Those who fight for sustainability are leading two
wars at a time. It is thus very tiring and they would have the greatest advantage of
understanding the causes to the problems of democracy, sustainability in our society
before sacrificing their energies to combat the consequences. It is urgent to find a form
of government, which could adequately address the present problems of the people.
The Biocybernetic system is a simple model, which could be understood and applied by
everyone. It gives a common Vision, Understanding and Goal: Health, at all levels and
for all. These are necessary to a true democracy.
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Abstract
Human knowledge plays an essential role in systems complexity and its disdain reflects
not only everyday life but also in hard system approaches. Its nature remains hidden and
delimits a difference between knowledge as object and dynamic mental process. The
biological nature of it is explained by contemporary second order cybernetic that point
out two aspects of it: Knowledge is strongly coupled with individual, however it is
socially constructed at the same time. Higher, more general concepts emerges in this way
and constitutes culturally shared and often misjudged background of human thinking and
doing. Also systemic thinking unifying modern systems science and cybernetics is such
framework. The relationship of knowledge and systemic has circular character and
enables to understood some problems newly, incl. some aspects of systems thinking.
Keywords: abstraction, concept, cybernetics, knowledge, systemic, symbol
Introduction
Fifty years of system science and cybernetics – measured through this conference at least
– is a suitable opportunity for radical reflection. There is no doubt that system thinking
induces human thinking and doing in a considerable manner. Both disciplines contribute
to the development of many areas of human activities namely to engineering. Perhaps
more important is influence on the scientific discipline and these disciplines enrich them
in (original human activities) the contrary.
Despite this we should critically face the fact that early hope and expectations were not
saturated/fulfilled and advanced systems thinking is accepted just hardly and with
hesitancy. Perhaps it is more obvious in post-totalitarian countries however significance
of systemic ideas deserves higher appreciation all over the world. Probably the greatest
disillusion dominates in managerial area in which a high expectation was connected with
scientific management in sixties. This conception was based rather on systems
terminology than understanding the principles as well as methodology that was focused
on analysis while synthesis was derived from exact relationships of deterministic models
and/or exact formulas. Many other ‘schools’ and ‘theories’ were connected with what
was a nice expectation and was also connected with promises and tools that would have
to warrant success from that time. Let us remember at least some of them:


The matrix organization;
1









Competitive advantage (come through IT);
Total quality management;
Strategic information systems;
Business process reengineering;
Best practices;
ISO standards & certification;
and others.

However some of them were based on good ideas that have fallen off in the course of
time and most of them have lapsed at last. Some [Wilson, 2002] predict to the knowledge
management – so popular today - the same destiny.
Nevertheless some distinctions come into the sight when we compare it with conceptions
mentioned above: Primarily distinguished authors from KM domain give consideration to
some theoretical issues and quest after the character of knowledge. And to explain it they
deduce dramatic and seemingly paradox findings: … knowledge cannot be managed only
enabled [Krogh, Ichijo, Nonaka, 2000]. Secondly knowledge play an essential role in
complexity and to understand it gives a good opportunity to manage in conditions of
increasing uncertainty. It is complexity that plays a distinctive role in contemporary
systems thinking and changes our conviction concerning possibility to manage (it). While
the phrase management of complexity was familiarly used few years ago, today is
replaced by more reserved terms such as to tackle or to deal with complexity…
However, what is complexity?
Paradigmatic Movement
All human activities including scientific cognition are based on some general ideas – such
as shared assumptions, theories and/or paradigms. Such and commonly shared
‘framework of knowing’ constitutes background for cognition that dramatically changes
from time to time. This fact is consistent with Kuhn’s concept of revolutionary stages of
the science [Kuhn, 1970]. However it presents more general dimension and approaches to
philosophy including basic conception of the word and human being. It comports with
Wealtnaschauung on personal level and culture or civilization social level.
From this point of view consistently adopted systemic thinking represents similar
movement of paradigm/culture as that from medieval dogmas to ‘scientific’ knowing. In
this sense the term science corresponds to traditional Newtonian conception of
empirically proved hypothesis that are epitomized to generally valid laws of deterministic
character. However an advancement of such science has cast doubt on such conception
during whole last century. Probably most important jumps are represented through (1)
relativity theory (2) quantum physic and (3) Gödel’s theorem. However cognitive
principles approve to be more significant than physical or mathematical conclusion
themselves: Relativity theory destroys the notion of absolute space and time,
Heisenberg’s and Bohr’s principles refute generality and Gödel’s theorem points out the
imperfection of formal systems.
Shifting cognitive background have constituted environment for an advancement of
knowing broadly but also in particular for the emergence of both mentioned disciplines.
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The changes dramatically change basic (world) view of the universe that is fairly
described by Prigogine’s idea from being to becoming. [Prigogine, 1980]. Instead of
static world described through sequences of determined states - new conception comes
forward. Systems understood as autonomous whole emerging from the interaction of its
elements and interact with other systems within environment. Such notion goes towards a
dynamic nature including changes and deterministic order and substitutes them by
spontaneity and chaos. Similarly cybernetics explains basic principles constituting
(maintaining and changing) systems and explaining circularity subverts the reliance on
linear causality…
On account of better understanding paradigmatic movement of systems thinking and also
problems coupled with its consistent adoption we can introduce few cornerstones of
traditional paradigm:
 Anthropic nature of the cognition resulting from generalization of individual
experiences emerging through human communication and viewing the world appears
from an external position and human interest.
 Objectivity and concept of the truth in the sense of two binary states (true - false,
information – disinformation). Contemporary (scientific) notion oscillates between
correspondence theory (representing objectivity) and coherence theory (inferring
through rules). Common business covers also next two theories – consensus
(normative nature) and pragmatic (derived from success).
 Determinism connecting the conception of the evolution as linear sequence of discrete
states that are determined by universally valid laws (or given rules, norms and/or
standards). Formal language and models based on calculus play an important role in
these cases.
 Rationalism connecting reliance on human reason and it support through formalized
methods (such as arithmetic and/or formal logic) to maximize utility. This aspect
leads to anthropic character of progress in the sense of heading towards increasing
welfare.
 Dualism that differs material and abstract systems incl. ambiguous category of mind
out of brain (when information is similarly understood without its physical context).
They influence familiar world-view of wide publicity incl. great part of scholarly
community and conduce to misty conception of such essential concepts as an evolution in
Darwinian sense (of slow and fluent adaptation).
Contextual origin of the disciplines
However talking about such changes we get into contemporary or advanced stage of
closely coupled disciplines, we realize there are two generations:
Early stages of systems science connects with hard approaches (hard thinking) that is
tied up with deterministic behavior and idea of (automatic) control of (instructed)
systems. The situation is flagrant from the concept of black box and feedback control that
are demonstrated in Figure 1.
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Figure 1 Idea of black box ignoring complexity and control maintain system in stable state

Idea of black box ignores (abstracts from?) the nature of considered (observed,
controlled) systems and their inner complexity. It reduces situation to causal actuating of
input that determine output. Also great theory feedback was based on similar view of
stable states and invariant controlled system. Situation typically called control has played
focal role in first theory of cybernetics [Wiener, 1948] dissembles the fact if increasing
complexity of resulting from new element which is controller. Use of negative feedback
consists in evaluation of desired and actual states and causal change of actual input (I’)
affecting controlled (stable) system. The nature of control is based on possibility to
sustain given (required) state despite some perturbations coming from the environment.
The role of controlling systems was ignored originally together with its intention
(restricted to general purpose) and/or its knowledge (restricted to ‘hash function’). Such
conception is very successful in the case when complexity of controlled system has a
character of ‘organized simplicity’ [Weaver, 1948] based on known and deterministic
properties of its elements and their interaction. Let us point on some cited assumptions
that are transferred into the concept of management:
•
•
•

Foggy intention and knowledge of controlling systems (managers) and idea of
stability;
Ignored complexity of controlled systems or its substitution replacing by
combinatorial complexity or problems to understand large (however deterministic)
system;
Exclusion of the environment that is restricted to few perturbations that can be
eliminated.

Success of hard approaches lies in the advance of systems engineering as a domain of
human activities oriented to the design of artifacts. To understand character of designed
or artificial systems we can remember some principles of engineering that can outline the
constraint of them:




The system is arranged systematically and prevailing hierarchically aligned system
structure is based on the fixed dependence of components with known and constant
attributes and functions. Running processes have determined character and they are
asynchronous; optional parallel processes are effectively synchronized. The
uncertainty and indeterminateness of relations or properties of system components
are ineligible or even inadmissible events that are necessary to be eliminated.
System’s arrangement, organization and/or order are derived from the knowledge of
system’s designers – such knowledge and order are inserted into (embedded)
4



designed system. Traditional engineering methods (applied in technical domains)
are derived from the legality of physical laws and have a character of fixed rules.
The human – in the case that he is anywise taken into account - stays outside of
designed system and just the function of the ‘user’ or ‘service’ is trusted with him.
The attention is focused in human-system interface and its ergonomic parameters
and facility of a command.

Let us emphasize the issue of knowledge in this context: Embedded knowledge of
designers and its credibility is derived from physical laws on the one side and
generalized notion of user ignoring individuality of people and their distinct knowledge
on the other side.
Failure of Hard and Emergence of Soft Approaches
Identified inability of to manage (control) organization having character of social
systems, have called soft approaches later. This conception has naturally two quite
different streams:
The first faces up to determinism and considers such affairs as stochastic feature,
probability and/or fuzzy sets as well as an appropriate (mathematical) tools – statistic,
fuzzy logic etc. Even when these approaches have important success namely within the
domain artificial intelligence, they fall short of real complexity. Ashby has appositely
discerned three types of systems – (1) deterministic, (2) stochastically determined and (3)
complex systems [Ashby, 1956] (Ashby has restricted his interest to the second type e.g.
stochastically determined systems a due to this he was able to define complex systems. ). Also
heuristic approaches (algorithms) that come up with a sufficient/goodish results and cut
demand on solution or enable it at least (NP problems) are based on similar simplification
of complexity.
The second approach is coupled with Checkland’s soft systems methodology [1981] that
respects complexity, resulting from different view of system and or problem
circumscribed through more root definitions. Such points of view and different
definitions result from different knowledge, intention and also role of involved
individuals. Despite that Checkland himself emphasizes that he evolved methodology not
theory his approach covers few essential principles:
1) Real diversity of people and understanding to problem (system) mentioned above
2) Difference between reality and (systems) thinking;
3) Dynamic conception of systems resulting from definition built on transformation
processes (verb) not on given entities (nouns);
4) The methodology covers close circle and respect endless evolution of problem
(system).
Also Checkland's concept of system of human activities reflects essential properties of
organization and/or all organized human activities scilicet how adjust doing of
individuals. This problem has wider context connecting with the (circular) unity of
5

human knowledge and action. Maturana and Varela this association voice as: All doing is
knowing and all knowing is doing’ [Maturana & Varela, 1998, p. 27]. These problems have
also others facets relating primarily to the generation of single and realized knowledge.
This opens other question such as dilemma of the selection of best knowledge or
correct/precise knowledge at least. And other issues as follows: Have and/or do share
participating people this knowledge? Is such embedded knowledge appropriate for
changing situation? These questions having universal relevance are acute also for soft
systems methodology and involve problem how choose/create one from many root
definitions.
Systems and Concepts
If both disciplines – system science and cybernetics – have had similar rudiments at early
stage, their consecutive expansion and advancement would discriminate against each
other? Cybernetics principles, briefly sketched in figure, were exploited in technical field
and have came normal ingredient of engineering matters. For many discipline itself has
receded into the background (some consider cybernetics to be dead) while for some
(namely for authors of sci-fi literature) it has become foggy synonym for future progress.
In this sense cybernetics is perceived by wider community a thought deep domain of
initiates fondly connected with (technological) progress. Similar conception survives also
among many people from professional communities who don’t understand its advanced
ideas. On the other hand system science has observed a success – at least if an extensive
and misty usage of systems terminology can be regarded as a success. The term systems
is extremely popular in many spheres of human live, while its real nature (principles)
remain misunderstood. To characterize reason why system thinking isn’t applied
consistently Hitchins has criticized systems engineers that ‘(many of them) don’t believe
into system principles’ Hitchins, 1992].
To remember wider pattern of thought mentioned above we can chalk out various
concepts of system derived from individual’s assumptions (ses Figure 2).
Probably the most important distinction in perceiving the sense of systems lies in the gap
between ontology and epistemology. Mentioned problem epitomizes recognized variance
between real entity (object) and system as its thinking (concept). In other words: Real
systems do not exist actually, they are just the human notion of regarded domain
including individual intention. Klír [1991, p. 12] argues expressively:
… systems do not exist in the real world independent on the human mind. They are
created by the acts of making distinctions in the real world or, possibly, in the world of
ideas. Every act must be made of some agent, and, of course, the agent is in this case the
human mind, with its perceptual and mental capabilities.
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Figure 2. Different conception of systems depending on (some aspects) of worldview.
Fifty years of system science and cybernetics – measured through this conference at least
– is a suitable opportunity for radical reflection. There is no doubt that system thinking
induces human thinking and doing in a considerable manner. Both disciplines contribute
to the development of many areas of human activities namely to engineering. Perhaps
more important is influence on the scientific discipline and these disciplines enrich them?
in (original human activities) the contrary.
Despite this we should critically face the fact that early hope and expectations were not
saturated / fulfilled and advanced systems thinking is accepted just hardly and with
hesitancy. Perhaps it is more obvious in post-totalitarian countries however significance
of systemic ideas deserves higher appreciation all over the world. Probably the greatest
disillusion dominates in managerial area in which a high expectation was connected with
scientific management in sixties. This conception was based rather on systems
terminology than understanding the principles as well as methodology that was focused
on analysis while synthesis was derived from exact relationships of deterministic models
and/or exact formulas. Many other ‘schools’ and ‘theories’ were connected with what
was a nice expectation and was also connected with promises and tools that would have
to warrant success from that time. Let us remember at least some of them:
System’s concept generally and also defined systems by itself are expression of a
particular human intelligence, knowledge and investigation. They are an abstract
epistemological category, built upon our knowledge through a suitable ‘systems
language’ [Wilson, 1992]. To understand them well we must understand our own
intrinsic knowledge and/or world-view first of all.
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In this place we probably understand newly emergent unity of system science and second
order cybernetics and most important aspect (not only) of it. Dichotomy of the real
(material) world and view of world – the way through we understood to the universe.
However such disclosure is far from duality and point out to unity of the observer’s faces:
human being (material world) on the one side and human knowing (world of awareness
and ideas) on the other side. Despite any anthropocentric fancy human being is an
“animal” that is invest with self-consciousness and/or animal symbolicus [Cassier, 1929].
If all assumptions coupled with human anomaly resulting from the being of (misty and
mysterious) self-consciousness fall since sixties however one survives. It is ability of
abstraction and to use symbols - or better - language that represents systems of the
symbols (words) and syntax enabling constitution concepts and an announcement of
infinite ideas.
Process of abstraction is immediately connected with human being and its role growths
together with increasing knowledge and has an extreme emphasis in the domain of
system thinking [Gigch, 1991]. In contrast to empiric cognition it does not come from
sensual reception of material world (sensation) and results from two different processes:
1) Generalizing abstraction ignores material reality (particular) and forms conceptual
(intangible) patterns coupled wit symbols (signs). Anthropic quality is constituted
through a set of empirically distinguished properties.
2) Idealizing abstraction comes from reflection on elusive phenomena emerging from
processing. Preferring wider context we attribute different properties and quality to
them and inscribe them with different signs coupled with appropriate concepts
(ideas). .
In the second case considered entities cannot be verify through empiric investigation,
but we can attest them through the explanation. In this way many new concepts emerge
in systemic domain and some of traditional terms change the actual meaning. Also
variety of different conception seems to be clear from this position as well as our
different activities derived from them.
Advanced systemic thinking and knowledge
Recent advancement in system science is connected with principles of self-organization
as possibility to change (system’s) identity spontaneously. Contemporary second order
cybernetics points to the double nature of the human being – the first is particular
individual as organism (biological system) and the other is an observer constituting his
(internal) knowledge. This distinction corresponds also with advanced systems theory
that emphasizes nature of reflected systems and spontaneous order (cosmos) comparing it
with human ideas and embedded order (taxis) and our participation on evolutionary
process through this way.
Fifty years of the advancement of both disciplines treat abstraction by two different ways:
On the one side it points out some simplified premises implicitly inherent within many
theories that are out of real (material) world. On the other side it fetches many new
abstract concepts and moves the meaning of many traditionally (rather familiarly)
understood ones. On their basis it explains many phenomena and processes newly
8

without misty aspects and mystifying legend. However small distinctions within basic
concepts produces (can produce) great (sometime essential) difference in the constitution
of whole ideas, knowledge and thinking as well as doing. Some difficulties of mutual
intellection emerge among people from systemic domain. But great problems arise from
interpretation (new) systems terminology through old or insufficiently understood
concepts often arising from traditional world-view mentioned above.
Systemic ideas branches to wide field covering many (more or less new) terms &
concepts and a few important theories. Let us remember just some of them:
Theory of dissipative structures, chaos theory, autopoiesis, synergy at side of major
theories and new concepts as: dissipation, attractor, bifurcation, organizational closure,
pattern, dynamic equilibrium… And remember other terms expressively changing their
meaning: evolution, information, knowledge, system… To be aware of limits of this
article of as well as my understanding I would like briefly present some systemic
principles selected with regard to my intention and presented conception:










Evolutionary conception explains material and innate nature of world, including
cognitive processes, typically in modern interpretation of knowledge and/or
knowing. It exceeds the Darwinian theory of slow adaptation and explains natural
evolution as self-organization (incl. the concept of deterministic chaos)
Recursivity is the result of circular action of feedbacks and points out the fact that
evolution of corresponding systems depends not only on the inputs effect, but also
on the preceding states (preceding evolution) of the system itself. It also explains
narrowed conception of traditional linearity in the sense of causal chain in which
output becomes input (that becomes next output again…).
System hierarchy usually emphasises, that system components are systems again
and vice versa every system is a part of broader „supra“ system. This fact refers to
mutual dependency between parts and the whole, like their mutual interaction. It’s
result is symbiosis (or recondition) of whole universe, as an environment for the
existence of natural (material) world.
Conception of dynamic equilibrium, in which the physical structures are kept, and
these structures have the nature of cyclical attractors. From the observer’s point of
view discrete states of system fluctuate around (abstract) patterns and the number
and amount of fluctuations contribute to possible (revolutionary) change, associated
with the conception of emergence.
Chaos and complexity understood alternatively from two mention view: From
anthropic position it is understood as a failure of the known order enabling an
insight of the observer. From systemic position it is a evolutionary stage between
two states of dynamic equilibrium. Chaos theory introduces the concept of attractors
as (spatial) trajectories and points out the ‘butterfly effect’ in which an
inconsiderable incident can do unexpected changes. These changes don't have
deterministic nature and depend on dynamic processes of extensive interactions.

Some difficulties of systemic thinking are also raising from emergent unity of system
science and cybernetics are advanced through, different terminology and nature
(complexity) of observed (considered) phenomena. Typically we can mention both major
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theories: theory of dissipative structures and autopoiesis hat tries to solve similar
problems in similar manner.
The theory of dissipative structures is primarily focused to physical (non-living) systems
and looks at energy – its flows through the universe and/or interchange among
(considered) systems. It explains an essential reduction resulting from abstraction that
ignores this reality and deduces theories from the concept of closed systems resulting to
second law of thermodynamics. Implicit and misjudged or unknown assumptions lead to
the idea of (natural and progressive) disorganization. However Prigogine [Prigogine &
Stengers, 1984] has returned to reality and considers possible situations far from
equilibrium and has proved possibility of self-organization as well as emergence of new
and more complex structures (systems). Also chaos theory evolves this ides and focus on
the importance of systems and processes being situated on the edge of chaos. Both
disciplines uses new and important concepts of attractors as a possible trajectory or rather
fitness landscape of really potential but not determined evolution.
On the other hand autopoiesis is the question of self-maintenance of systems, that is
explained using processes, that are in progress in biological structures. It is oriented
rather to maintenance and/or self-production of structures and explains the nature of
living systems. Using such concepts as organizational closure and structures compared
with pattern it explains other aspects of the evolution of whole universe [Laslo, 1999]. It
is possible to connect it with consistently reflected systems hierarchy and/or notion of
orchestration (within the universe) and also conception of symbiosis (symbiotic planet)
[Margulis, 1998]. The natural implication of such evolution is an emergence of human
(observer’s) cognition and possibility to share and evolve it within a social environment
through language.
Let us notice an essential affair: Both theories are originally rooted in real – material
world: The first outlines the evolution (newly) as connected with an emergence of more
complex structures / systems including autonomous and material nervous systems (rather
than commonly used concept of brain). The other points at the extremely complex
structures an emergence of ideas and concepts emerging from including processes of selforganization (not simple self copying). To outline this threshold better we can point out
some newly understood facts of the nature of knowledge:
 Biological nature of knowledge explains its real nature and its core aspects: First of
all it’s the dynamic nature of cognitive process that is linked to biological organism.
The circular relation of implicit knowledge of individual and semantic or conceptual
information. The information results from externalization using language and
through the language it is shared in social system.
 The knowledge emerges from an singular interaction of (material) observer organism within his environment and constitutes coupling of patterns. Some from
states (attractor basins) of these processes are connected with symbols being able
represented by (material) signs. Through this way such knowledge (or better piece
of knowledge) becomes communicable within social systems. Its communication
(rather sharing) enables next level of abstraction including more general concepts
and culturally constituted frameworks backwardly influencing observer’s
knowledge. To accept this social process Winograd and Flores [1986] use term
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individual knowledge – it is strictly embodied within organism but it is socially
constructed [Kuhn, 1962] by the same mail??.
Finally let us stress knowledge’s intentional nature and also fitting statement
knowledge is justified true belief [Nonaka, 1995]. The recursive nature of feedback
also affects the circular relationship between (former/earlier) knowledge and the
process of its change. It implies important fact – our knowledge is formed in past,
but affect our actions and activities, that result in consequences in future.

These facts or better knowledge point out the importance of concepts as important (not
only one) building blocks of human cognition. However the traditional concept of block
is not sufficient in this cases – concepts fluctuate and actual meaning depends on (1)
individual knowledge of the interpret (2) its intention and finally (3) on actual
(actualized) context. Moreover language as well as concepts does not play an essential
role only in communication but also in the nature of human knowing, thinking and doing
also (primarily?).
Conclusion
The circularity of knowledge and system science seems to be explained through this way.
It covers an explanation of human knowing in the one direction and meaning of
knowledge (and basic concepts) backwardly. It points to the dichotomy of observer and
the significance of correct (?) knowledge for human doing and his participation in the
process of evolution an at the same time. To understood systemic ideas consistently we
should accent seldom mentioned fact concerning relatively new aspect of evolution and
our influence on it: a huge amount of energy from fossil sources. In this way we use
energy far behind natural circulation and dramatically speeding up the evolution, the
profundity of running changes and – being on the edge of chaos – also their irreversible
nature.
The concept of evolution is based on principles of self-organization and also human
cognition (knowing rather tan knowledge) is explained from biological (material)
position… Different knowledge and meanings, arising from different individual
knowledge (in particular context) proceeds occasion at fluctuations in human systems but
they are the natural source of their spontaneous order and/or self organization. Ulrich
[1994] distinguishes purposeful systems from concepts of living (organic) systems and
argues:
The internal variety generation of social systems is inextricably rooted in the
semantically and pragmatically meaningful experience of subject.
In other words: Resulting complexity of a human system arises from the various and
singular character of interpreted information resulting from the same received
information (the associated data and signals). Various and changeable meaning of human
information and consequent actions characterize system’s fluctuations and create an
environment for its dynamic evolution and self-organization. Therefore, the system is out
of control in a deterministic sense and needs rethinking the concept of organization based
upon linear order. Accordingly we must try to understand the notion of organization as a
process of organizing systems rather than its state or structure.

11

Let me accent two ideas resulting from presented theory concerning globalization of
these days from newly viewed point:
Firstly it is changing complexity that comprehends two opposite trends: Due information
technology we communicate dramatically increased amount of data (signs) that are
interpreted by particular people (with individual knowledge). In the same time also
amount of fluctuations emerges including growing uncertainty and turbulence as well as
possibility of spontaneous changes. On the other side we embed increasing amount of
knowledge into various systems – from artifacts (incl. computer based IS) across massmedia (incl. internet) to unified systems of education. On this basis we increase
organization within the society and build greater/larger systems that are less adaptable for
unexpected changes within an environment.
Secondly we should consider the problematic nature of human knowledge and resulting
foolish idea of truth and objectivity. Gap between real world and our recognition of it is
typical for a constructivist view of contemporary system science, and goes on
increasingly. Systems don’t exist away in time or place: actually system is what is
distinguished in our cognition - it is an abstract. In effect the abstraction produces
disparity in comparison with reality – it generalizes and effaces singularity (difference
and fluctuation). However exactly the ‘difference is a most important concept of
cybernetics’ [Ashby, 1956]. In consequence system is an epistemological phenomenon
and we must take high focus on origin, structure, acquisition and validity of knowledge
upon which are built our system’s models. We live within two realities - the first is the
reality of material world however the second is social or socially created reality [Berger,
& Luckman, 1966]. The increasing difference between them coupled with an unreal
fantasy of western humanity brings newly perceived problems (for example problems of
‘social state/government’) and can be fateful shortly.
Appropriate issues are one of fundamental aspects of (increasing) complexity of the
global world… The adoption of basic systemic theory gives a suitable opportunity to act
better and more responsibly in the sense future anticipation. However these ideas are too
abstract (theoretical) for many pragmatically thinking people… What can/must we do?
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Abstract
Despite of a whole series of proclamations on how a information is important and needed,
the whole concept of information (incl. questions covering the origin of the information
or its meaning) is actually still quite fuzzy and misty.
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social reality, system,

The 'information explosion,' about which so
much has been said and written, is to a great
extent an explosion of misinformation and
badly organized information.
Murray Gell Mann,
Information versus Knowledge and Understanding, 1995

Introduction
Our effort to characterize dramatical changes coupled to the development of modern
world and society is usually accompanied with plenty of new terms and trends, however
they seems to miss the heart of the matter /point. Some of them are just metaphoric
(global village) or attention-catching slogans (digital economy). However since the middle of 60's we can clearly trace persistent conviction of growing importance of the information within the society – usually connected with the term “information society”. This
trend follows fast development of information technologies (IT) and confidence, that implementation of IT will /must/ facilitate (information) problems of management, entrepreneurship or public administration. As time passed by, the question of satisfying information needs turned into the over saturation nightmare, as the volume of information
boomed/exploded.
About 30 years ago the emphasis has shifted and the accent was put on knowledge and its
management. Number of popular slogans changed its adjective and attribute “communi1

cation” was added to IT, creating an ICT. Along with that, new and important trend
emerged – management of knowledge – connected mainly to business and economy.
Within this trend of knowledge management two different branches subsequently separated: one is closer to the use of ICT (typically data mining), second is oriented towards
humans (human capital) or organizations (organizational learning). However, some
authors [e.g. Wilson, 2002] point out to the unrealistic expectations and following disappointment of these trends (e.g. reengeneering). In this sense – at first sight paradoxically
– some prominent authors from this field warn us, that „…knowledge cannot be manager
only enabled.” [Krogh, Ichijo, Nonaka, 2000].
In parallel with these thoughts we appreciate more and more the reflection of global
world (with global problems) usually hidden under the term globalization. Troubles of
globalization are much broader, and far less optimistic, than original ones concerning information society. The emphasis is put on increasing complexity, turbulence of environment and the ability to deal with it. That is why demands for new way of thinking (rethinking) appears, however they seem to be rather proclaimed than really achieved. The
related changes usually shatter on the need for complete change of paradigm and pragmatical (sceptical) approach so typical for our contemporary society.
We are convinced, that necessary changes are linked to quite different concept of reconceptualization of the terms like “information” “knowledge” and “system”. This triplet of
terms is entirely interconnected. We will demonstrate the importance of information for
evolution (self-organization) of systems and its (circular) relation to knowledge. Let us
remind you in this context, that we do not challenge the importance of information neither communication technologies and/or information system in the processes of globalization and overall society shift/trunover/transmutation. However, proper and clear understanding to the specific nature of information provides us with whole series of new
unexpected views, implications and problems. For instance, the traditionally unclear idea
of the trueness of information (or more precisely dichotomy information / disinformation)
and related conviction, that (greater volume of) information reduces uncertainty.
Both above mentioned communities professionally interested in information and knowledge (information systems / informatics and knowledge management) are unfortunately
in a essential disagreement on the fundamental principle of the phenomena they should
have in common – information and knowledge.
Information: Familiar, Misty and Versatile Concept
Despite of a whole series of proclamations on how a information is important and needed,
the whole concept of information (incl. questions covering the origin of the information
or its meaning) is actually still quite fuzzy and misty.
One of the reasons, why it is so, is still existing influence of dualism, which separates
material and immaterial (mental) phenomena and processes. At first sight we can blame
for that famous Wiener [1954] opinion on information, that information is content of
what we interchange with the outer wold. And moreover his proclamation: Information is
information no matter, no energy [Wiener, 1948].
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Another confusion brought the conception of information as a inexhaustible source (for
the first time in Naisbitt's Megatrends). This is probably origin of theory, that information
is a thing (substance) we can store and process by technology similarly to the other material entities (raw materials). In this theory information turns into commodity we can trade
and posses. Although it is not explicitly stated, in this theory is information is considered
to be of material essence.
On the other hand, theories connected to the traditional information theory (of qualitative
orientation and uncertainty/entropy reduction) are generally refusing material essence of
information and deal with the matter (relation of real world and information) through the
special term “representation”. This is mainly because some of the implicit (and very basic) presumptions of such theories – above all Shannon's theory [Shannon, 1948] – are
overlooked or even consciously omitted. Just a few understand the nature of discrete
symbols and their relation to letters on which these theories are build or take into consideration Weaver's own criticism of the Shanon's [Shannon & Weaver, 1949] theory.
Weaver did not approve that Shanon's theory is being taken for information rather than
just communication theory, as well as complete ignorance of the information's meaning.
Such abstraction/oversimplification is present also in the famous Maxwell daemon theory
(daemon that controls the flow of slow/fast molecules between two parts of the vase).
The questions of daemon's intentionality and observation possibilities remain unanswered.
These are the roots of modern day confidence, that increasing volume of information reduces uncertainty/entropy. However, the issues of representation or discrete distinction
(binary code) – which are not in accordance with the entropy reduction – are basic and
fundamental for modern computing in the way a computer process/treats the information.
Although the theories based on entropy reduction are unclear and they seems not to corespondent to the reality (for instance they define world/system just as limited set of possible states), they seems to survive in general public. As a result of it people are convinced,
that growing accessibility/availability (in terms of volume and speed) of information
through IT/ICT can actually improve/enhance our life/agency.
Majority of people understand information in common, anthropic sense – just as a message or news, without thinking about information beyond social systems (e.g. DNA).
We are conducting extensive empiric research in the Czech Republic, at the moment,
focused on understanding of information and knowledge in the Czech business environment – as applied in management, entrepreneurship, and public administration
(project No. 409025 supported by Czech Science Foundation. We are still in the process of evaluation of results, however we can say even now, that two approaches
clearly prevail.
It is the concept of information as a object/commodity (19.2 %), reducing uncertainty/entropy 21.0 %. Other important concepts were – information as a message/news (10.8 %) and as a part of a chain Data-Information-Knowledge (11.4 %).
Detailed results, incl. cross references to the occupation or education of respondents,
will be presented in the course of time.
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As we mentioned above, results prove that majority of people (mostly professionals) understand information in common, anthropic sense – as a message, news, documents –
without actually distinguish between information (knowledge) and data. They seem to
ignore the differences between information in social systems and processes (incl. management and business) and other types of information (e.g. DNA information). Respondents also seem not to care much about the source of information, their importance, relevance and truthfulness, which are very important in the light of our current “information
explosion” and “digital revolution”.
This proves one thing – in our current popular paradigm is quite hard to understand information in the sense of “human information” as Stonier [1990] puts it. Modern system
theory, second order cybernetics and their “Unified Theory of Information” are able to
deal with mentioned problems, however major paradigm shift is required to accept it.
Systemic Thinking as a Paradigm Shift
To begin, we should anticipate, that we understand paradigm in broader sense than how it
was originally defined by Kuhn [1970] in the relation to the scientific revolutions. In our
broader terms, paradigm „becomes the reflection of Weltanschauung and the invisible
patterns that guides the construction of theories, methodologies… and even beliefs, justified or not by reasoning” [Francois, 1997].
In this sense, paradigm is culturally shared and formes “meta-knowledge” creating
framework of common knowledge and conceptions. Principles of this paradigm were
created by Descartes and his “scientific methodology”, enabling and influencing industrial revolution. This paradigm is rooted in our educational system, which carries it on,
not reflecting enough the changes of modern science.
In such cultural framework we blend together everyday empiric experiences and pragmatically accepted scientific discoveries/knowledge. Their significance is determined in
strictly utilitarian way, in accordance to the utility it has for us. The utility is derived
from such unclear terms as “progress” or “welfare”. We can mention are also some others
assumptions of this paradigm:
•

Rationalism – as a belief in reason – a mixture of abstract cognition and intentionality. Its cornerstone of above mentioned utilitarianism.

•

Newtonian concept of time and space – derived from direct human observation /
experience. The trouble is, that time/space is continuous, however measured in
discrete units. The result is abstraction and static concept of the world (system) ...
just as a sequence of possible/measured states.

•

Causality and determinism – through which we describe the evolution as a linear
sequence of states/conditions – determined by rules and regularities. This is, what
we understand under the term “order”. Unlike chaos and spontaneity, order is related to the human cognition and ability to predict.

•

Reductionism – as a result of the limitations of human cognition. Analysis as a
breakdown to smaller parts we can handle. Holistic properties are then extrapo-
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lated mechanically – based on causal and deterministic models. This is quite successful in case of artifacts, however fails e.g. in the case of management.
However, these principles are in conflict with modern (advanced) system science and cybernetics. The union of both these disciplines accents the difference between human cognition and real (material) world.
Human being is considered to be an organism (biological system), which interacts within
particular environment and through such interaction creates/forms its knowledge.
The biggest difference between this and classical anthropic approach is, that in this conception the human being is part of the environment (is not excluded) and his knowledge
affects (while being affected by) environment. This is why in classical anthropic approach we can for instance distinguish dualism of the truths – correspondence truth (in
correspondence with reality) and coherence truth (by the rules).
Ability of abstract thinking is bound to the usage of symbols and differs us from all other
animals – Cassier [1929] calls human being animal symbolicus. We share and shape (reshape) our knowledge (and paradigm) and via symbols. In this context, we must mention
Theory of dissipative structure [Prigogine, 1980] and theory of Autopoiesis [Maturana,
Varela, 1997]. These theories form new principles and constitute new vision of the world:
•

•

•

•

Evolutionary approach is based on materialistic conception of the world (with respect to cognition and mental processes) and its spontaneous development. It goes
behind Darwinian theory and explains it as a process of self-organization, selfmaintaining and possibilities of changes.
Dynamic balance/equlibrium respects material structures, that fluctuate around
abstract (from the point of observer perceived) patterns. Meanwhile common
fluctuations does not change the patterns, in rare - but possible – conditions (synergy, surplus of energy,...) they can change quality or identity of the system. The
number and amount of fluctuations contribute to possible (revolutionary) change,
associated with the conception of emergence.
Recursion and circularity is the most significant result of feedback. It has 2 serve
consequences: 1) Nature and behavior of complex systems does not depend only
on external environment, but also on historical development (its own past states)
... and thus 2) there is no simple and deterministic causal relationship – linear
chain of “cause – consequence”.
System hierarchy and complexity respect the fact, that all the systems are interacting with other systems, their components are also systems ... It explains in
complexity the relationship between the whole and its part and between environment and the system. It results in reflexion (rather than understanding) of complexity as a dynamic uniqueness of the world.

•
On these systemic principles is founded Unified Theory of Information [Hofkirchner, ]
which observe information as a founding aspect of evolution and complexity.
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Dynamic Information: Patterns and Concepts
Proper adoption of systemic paradigm distinguishes natural world – which exists independently on human observer and his cognition (but can be by him). In this sense, information exists also in pure physical systems, in the sense of spacial and chronological versatility of physical structures. As Stonier [1991, p. 19] put it:
Information exists. It does not to be perceived to exist. It does not be understood to
exist It requires no intelligence to interpret it. It does not have meaning to exist. It
exists.
He opens important question of physical nature of information. This is far away form
classical anthropic approach, where information is bounded to intentionality of human
consciousness.
Stonier connects information with versatility on the level of physical systems – thus
talking about different physical structures (systems). The physical structure of the matter
which is created in particular environment, under particular circumstances and keeps
(relatively stable) pattern, can be described by the means of discrete symbols. Let's take
for example two different physical structures, both being composed of Carbon and Oxygen – CO and CO2. Both structures consist of the same “matter”/ chemical elements,
however they have different qualities when in interaction with its surrounding environment (outer system). This interaction is actually an ex/change (chemical reaction) as well
as the fact, that in other environment the structure is not stable and decays. Example of
which should be an oxygen molecule – in normal environment it is O2, however in stratosphere it creates ozone – O3. The meaning of information is perceived as a
change/alternation in interacting structures. This is in accordance with what Gregory
Bateson [1972, p. 453] said:
In fact, what we mean by information – the elementary unit of information – is a difference which makes a difference, and it is able to make a difference because the neural pathways along which it travels and is continually transformed are themselves
provided with energy. The pathways are ready to be triggered.
Please note, that the meaning is tied to unique relation of matter and energy and versatility per se, expressed just by symbols, does not have in real (physical) world any meaning.
However it can easily change our understanding of this world. And vice versa - “meaning” in physical sense exists independently to the human cognition/knowledge: for instance DNA (sequence of triplets of four nucleoids A, C, T a G) have determined all living things long before being discovered by mankind, exactly as well as it determines it
now.
Discovery of DNA points to the other important fact concerning information. It is the
ability to react accordingly to the versatility of outer environment. This feature increases
along with complexity of organisms (emergence of receptors). The result of such reaction
to the outer environment however is not the change of physical structure, but “just”
change of behavior. In relatively simple organisms such change is quite deterministic
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(sun-flower turns towards the light source), but with growing complexity of organisms,
nerve system appears, and we can trace symptoms like intelligence and privity - Stonier,
T. [1992], Mingers [1995].
Critics of antropism rise the question of uniqueness of human brain and cognition. Other
questions include terms like awareness, sense, consciousness and/or knowledge, closely
linked to the aspects recently explained by systemic principles. The most famous is
probably Autopoiesis from Maturana and Varela [1998], which talks about language and
knowledge. Authors accent dynamic nature of both phenomena by using terms “knowing” and “languaging”. Similarly Combs [2002] explains cognitive/mental processes by
term (chaotic) attractor – processes on the edge of chaos reach over two dynamic stable
states - Lorenz’s strange attractor.
In this sense we can understand human cognition, knowledge and behavior based on
certain patterns, but at the same time creative:
The ability of a system to move in and out of chaos gives it a creative advantage. It
is capable of shifting from a steady or cyclic routine to one that generates novel
emergent properties, whether those be original ideas or perceptions, new patterns
of behavior, or novel emotional responses.
Such attractants involve series of shallow basins or nodes and have double nature:




The first ones are described as endocepts, which Arieti [1976] characterizes as
„… primitive organization of past experiences, memory traces, ...” They are related to the thinking and points out their intentional aspects “ „(endocept) does
not lead to the immediate action and can not be transformed into language“ and
is indivisible1).
The second are connected to concepts (ideas that are coupled with signs and/or
that can be externalized). In other words, concepts can be pronounced, written
and be recognized by someone beside the author. Such signs (or symbols) could
be primarily words of language, through we can share the concept.

These processes of self-organization go directly to the essence of conceptual information.
Stonier [1990, p. 17] names it „human information“ and characterize it as follow:
In contrast to physical information, there exists human information, which includes
information created, interpreted, organized or transmitted by human beings. The term
includes ‚data’ on the one hand and ‘knowledge’, ‘insight’ and ‘wisdom’ on the other.
A datum is a small chunk of information. Usually the term information is thought of as
organized data or ‘facts’ organized into a coherent pattern.

1

However Arieti does not belong among the systemic authors, his ideas (presented 30 years ago) are very
similar to the systemic principles. His conception of endocept and memory traces makes it clear. This
term is used by the number of cognitive psychologists. He thinks about memory as about the process –
not static thing like PC memory.
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Also Liane Gabora [2003] goes into internal self-organizing processes within nervous
system and points out symbolic threshold. She expounds an emergence of abstract, symbolic thought and connects them with ideas, concepts and also with phenomenal information. Let's remark, that phenomenology considers only (empirically) perceived entities
not in the way they really are, but how they appear to the observer. „Sight and mind are
affected by anticipations, prejudice, scientific information and metaphysical conviction of
the subject“ [Ubaldo, 2005]. Emergence of proper information constitutes threshold in
evolution and complexity of the Universe.
Knowledge and (or?) Conceptual Information
Many authors – both from system theory and cybernetic connects above mentioned processes with implicit knowledge. Also authors in the field of knowledge management do
so, the term “tacit knowledge” was coined by Polanyi [1967].
From the point of view of common information theory we can diversity of nerve system
consider to be an information. However knowledge, because of above mentioned principle of circularity can be understood just as a dynamic process 2) which modifies itself
(old knowledge). Thus knowledge differs from diversity in following points:
1) Biological nature of knowledge explains its real nature and its core aspects: First of
all it’s the dynamic nature of cognitive process, that is linked to biological organism. The circular relation of implicit knowledge of individual and semantic or conceptual information. Our knowledge is formed in past, but affect our actions and
activities, that result in consequences in future.
2) Intentional nature of knowledge, that gives us the possibility to evaluate. On material/biological level is the evaluation base on the scale good-bad according to the
inner feelings.
3) Knowledge is not objective reflection of reality (representation of facts), but actively formed limited cognition. That is why Nonaka [1995] describes is as „justified true belief“
4) Implicit knowledge can be externalized by the symbols, coupled with generalized
patterns that forms basic rules of natural language. Sharing of them is spontaneous
and is generalized on the level of whole society, helps us to create paradigms, theories and (culturally) shared frameworks of knowing.
Externalized knowledge is the essence of conceptual information – information presented
through symbols. Symbols are presented through signs (material entities) with agreed
(generally understood) form and rules how to use them.
If the building stones of language are the words, and building stones of data are the signs,
then knowledge is build by concepts. Knowledge is basic for interpretation of meaningful
information.
The real importance of knowledge lies in activities base on in – either physical (visible)
activities or mental processes (decision making, thinking). Figure number 1 demonstrates
2

Similarly Miller [Miller, 1978] defines 3 types of information (within nerve system) - Information of the world outsider (2) Information about self and own parts and (3) Information from the past.
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(simplified) these activities, and also points out the emergence of conceptual information
and its mediated nature.
Such information with no direct contact with reality is transferred primarily between the
people - through other people or through information technology. This is, why ICT has
so big influence on the development of society and why – according us – social-cognitive
aspects of computer bases information system are underestimated.
The figure shows two circular (recursive) relationships – the first one is process the second information. Process one involves self-evident (but often forgotten) process of human cognition and activities. Information one involves production of conceptual information (by observer) from social environment. However, this process is already affected
by previous observer’s knowledge and intentions. Observer is receiving number of stimuli (black and white dots), however he can not assembly any new knowledge out of them,
not until he recognizes known patterns/concept. All this is very flexible and done in
context and according to the interest (something else will visualize the owner of the duck
farm, something else gourmet in the restaurant). You can also notice, how the mediation
of information affects other people in social process. We can clearly identify duck or
rabbit on the picture and communicate that to the others.

observation
cognitive process

nonsymbolic information
diversity perceived by the observer within his environment

conceptual information

observer within
an environment
dynamic
permanently
(re) formed as
implicit / individual

KNOWLEDGE
i

formed in a received from
social environment

physical activities
embedded into
environment

holistically perceived
and identified entity
(from the situation
drawn in the left

Figure 1. Active role of the observer within social and material environment point
out two kinds of information and mediated nature of conceptual information.
Gabora describes unity of individual and social dimension of the knowing process when
explains his above mentioned conceptual threshold between biological an conceptual
level [Gabora, 2003]:.
Although this account focuses on integration of the world-view through the abstraction of deeper, more general concepts, the principles apply also to the integration of the psyche through the purification of intentions and emotions.
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For similar reason Winograd a Flores consider human knowledge as individual – not
subjective, not objective. Processes of knowledge sharing are spontaneous, but important
role in them play things like power-sharing, or used information technology. Let's have a
look on information systems, educational systems or even system of institutionalized science.
All these processes are the result of evolution and emergence of language and conceptual
information, which enables as to share knowledge and form social reality [Berger &
Luckman, 1966]. In contrast to material reality, social reality is formed by knowledge,
ideas, presumptions and wishes. It takes into consideration also culture and organization
of society, as well as ICT. The view of Murray Gell-Mann makes it quite clear [Gell
Mann, 1995]:
The 'information explosion,' about which so much has been said and written, is to a great
extent an explosion of misinformation and badly organized information. Yet we hear
much more about how to disseminate the available material and transfer it from one medium to another than about how to separate the wheat from the chaff and extract meaningful conclusions. The digital revolution has only made the problems more acute."
Conclusion
Many from briefly sketched problems are not considered commonly and also some
solution of some others seems to unacceptable from traditional positions. The opinions presented above are often minimized or ignored at least. Many replace skepticism
by pessimism and do not take down “pink glasses”. However such pattern of thought
presents acceptance of reality in the sense of critical thinking. Also reflection on misty
concepts incl. information and/or knowledge comes under this group and better understanding their nature can bring sceptical thinking that is rather demonstration of responsible optimism.
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Abstract
The purpose of this paper is to appraise a myriad of sustainability measurement
methodologies, using a number of criteria, including strengths and weaknesses, data
requirements, outputs and applicability at various spatial and temporal scales. The main
criterion was the ability to measure and monitor sustainability of a sub-national
settlement and to facilitate scenario building in order to assess the likelihood of current
policy measures achieving sustainability in the selected city-region. The methods that
were selected and empirically applied to the case-study, i.e. the Limerick city-region are
urban metabolism, carbon and ecological footprinting and trend to target assessment. The
aim of the research is to develop the optimal policy mix, which will help guide the cityregion along a more sustainable trajectory and highlight trends in critical indicators and
sectors, commonalities, feedback loops and leverage points in the policy-making process.
Keywords: Sustainability appraisal, metabolism, footprinting, integrated assessment

Introduction
Sustainability measurement and modelling is the empirical expression of the sustainable
development paradigm, which involves the holistic integration of theories of systems
ecology (Odum 1972; 1994), self-organisation and resilience (Kay & Schneider, 1994),
the entropy law and emergy analysis (Georgescu-Roegen, 1971; Brown & Herendeen,
1996; Brown & Ulgiati, 1999), input-output analysis and material balances (Ayres &
Kneese, 1969; Leontief & Ford, 1970), biophysical (Cleveland, 1987; Cleveland & Ruth,
1997) and ecological economics (Costanza, 1991; Costanza & Daly, 1992) and natural
capital accounting (Hartwick, 1977; Wackernagel et al., 1999).
Sustainability has been defined variously as the “capacity to create, test, and maintain
adaptive capability” (Holling, 1973), the resilience of socio-ecological systems
(Carpenter et al., 2001) or “living within the regenerative capacity of the biosphere,
whilst maintaining natural capital” (Wackernagel et al., 2002). It has been variously
appended to describe states of natural, financial, manufactured, cultural and social capital.
Sustainable development, however, is essentially more of a directional trajectory or an
‘ethical guiding principle’ along an aspirational path of human, social and economic
development (Reid, 1995, p16). It may be visualised as a fully integrated, holistic triptych
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or ‘prism of sustainability’, which involves the balanced co-evolution of environmental,
economic and social cohesion concerns (Spangenberg, 2001, p184).
It is increasingly being recognised that urban settlements have a role to play in achieving
sustainability with the United Nations, European Community and the World Bank now
having sustainable cities programmes, including the International Council for Local
Environmental Initiatives (ICLEI) and the European Common Indicators Project
(Ambiente Italia, 2003, p7). Nijkamp & Opschoor (1995) have defined a ‘sustainable
city’ as a city-region in which negative effects stemming from the interaction of the three
different environments, i.e. physical, social and economic are kept within certain
threshold conditions associated with the urban carrying capacity (Camagni et al., 1998,
p106).
City-regions have been described as “dynamic and complex ecosystems” (Tjallingii,
1993, p7), which are intensive and specialised hubs of activity, mobilizing resources,
goods, services and information (Ravetz, 2000, pp35-36). They concentrate human
population and resource consumption, which results in a variety of ecological impacts
that would not occur, or would be less severe, with a more dispersed settlement pattern
(Rees & Wackernagel, 1996, p242). City-regions appropriate the ecological output and
life support functions of the global hinterland through commercial trade and natural
biogeochemical cycles (Rees & Wackernagel, 1996, p236). Thus, in complex systems
theory, they are regarded as “dissipative structures”, as they continuously degrade and
dissipate available energy and matter, in adherence to the Second Law of
Thermodynamics or Entropy Law, by transforming low entropy, high-quality materials
into high entropy residual wastes in a linear processing system (Rees & Wackernagel,
1996, p37). However, Alberti & Susskind argue that the sheer concentration of
population and consumption gives cities enormous leverage in the quest for global
sustainability due to lower costs per capita, higher population density and economies of
scale (Alberti & Susskind, 1996, p213).

Methodologies
Methodologies for measuring sustainability range from sets of simple socio-economic
and environmental quality or state indicators to complex, holistic integrated models with
feedback loops and inter-linkages. The methodologies considered include:
1. Community sustainability indicators and indicator sets, i.e. Pressure-State-Response
(PSR) Framework
2. Macro-economic and socio-political indicators, including environmentally-adjusted
net national product (EANNP), satellite environmental-economic accounting (SEEA),
genuine savings approach, measure of economic welfare (MEW), index of sustainable
economic welfare (ISEW) and genuine progress indicator (GPI)
3 . Environmental-economic indicators, including material flow accounting (MFA),
biophysical accounting, ecological footprint analysis (EFA) and environmental space
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4. Integrated assessment (IA) frameworks, e.g. Integrated Sustainable Cities Assessment
Method (ISCAM), multi-criteria decision analysis (MCDA), decision support systems
and analytical hierarchy process (AHP)
5. Other modelling approaches, including input-output and econometric modelling of
policies, computable general equilibrium (CGE) modelling and systems dynamics
models, e.g. Limits to Growth, POLESTAR, QUEST, Threshold 21
The strengths, weaknesses, potential applications, data inputs, outputs and applicability at
various spatial scales of these methodologies were compared and it was decided that
material flow accounting (MFA), ecological footprinting (EF) and an integrated
assessment (IA) method were the most suitable methods for measuring and monitoring
sustainability at a sub-national level as data are available for these methods to be
implemented and they can be used for sectoral analysis, which allows for corroboration
and analysis of individual results and indicates optimal pathways for defensive
expenditure, policy formulation and objective-focussing. Other indicators including
welfare indicators and socio-political measures are more operational at a macro-level
whereas modelling approaches such as econometric modelling and CGE modelling are
more useful for estimating the macro-economic effects of certain fiscal policies.
Material Flow Accounting (MFA) and Urban Metabolism
MFA aims to quantify the flow of resources, in terms of mass, within a defined
geographical area or industry sector over a set period of time by means of material input,
output and consumption indicators, including Direct Material Input (DMI), Domestic
Material Consumption (DMC), Total Material Requirement (TMR) and Domestic
Processed Output (DPO) (Hinterberger, 2003, p7; Krausmann et al., 2004, p30). The
various indicators used in MFA differ with respect to what stage of the material life cycle
they measure and to what extent they include ‘hidden flows’ or ‘ecological rucksacks’,
i.e. ancillary and excavated materials extracted from the natural environment in the
economic process (Krausmann et al., 2004, p30; 217). The strengths, applications and
weaknesses of MFA are given in Appendices – Table 1. In order to complete a material
flow analysis for the study area and assess urban metabolic inefficiency, it was necessary
to quantify:
• Material production for Standard International Trade Classification (SITC)
Divisions 00-43, including agriculture and natural textiles, forestry and wood
products, fishing and aquaculture, coal, lignite and peat extraction, oil and gas
extraction, construction materials and other crude minerals and mining and quarrying
of metalliferous ores
•

Material imports and exports

•

Material consumption within the study area

•

Manufactured good production and trade

•

Municipal, industrial and priority waste production

•

Methods of waste management and treatment, i.e. rates of disposal and recycling
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•

Energy balances and emissions

The concept of urban metabolism, which is closely related to MFA, was first propagated
by Wolman (1965) and involves exploring the interactions among resource flows, urban
transformation processes, waste streams and quality of life (Newman, 1999, pp220-221).
Urban metabolism models can be used to show efficiency of production and consumption
and part of this research involved developing a novel material flow indicator called
‘metabolic inefficiency’, which links final waste disposal to final product consumption at
a consumer level.
Industrial sectors and economic activities for which production and trade data were
collated include:
1.

Food and agriculture

2.

Textiles and leather products

3.

Pulp and paper products

4. Chemicals, rubber and plastic products
5. Basic metals, fabricated metal products and machinery and equipment
6.

Electrical and optical equipment

7.

Transport equipment

8.

Wood, wood products and furniture

9.

Other non-metallic mineral products

10. Manufacturing not elsewhere classified
Production data were collated from the Irish Central Statistics Office (CSO) PRODCOM
publications, which report the value of product sales in sectors, according to standard
industrial classification. The weight of 1 produced tonne of manufactured goods in each
sector was, thus, estimated by dividing the value of exports by weight of exports. The
weight of product sales was then estimated by dividing the value of product sales by the
value of 1 exported tonne for that year in each industrial sector.
Import and export data of intermediate and final manufactured goods as well as raw
materials and fibres were obtained for SITC Divisions 00-99 from the Trade Division of
the CSO in order to determine net addition to or reduction from stock. Thus, total national
consumption of manufactured goods in 1996 and 2002 was estimated as well as tonnes
per capita, by adding national production and net addition to stock, i.e. the trade balance
of imports minus exports. The per capita figures for consumption were adjusted by using
ratios of weekly expenditure by Limerick residents on household items, which were taken
from the National Household Budget Survey 1999-2000 micro-data, compared with
weekly expenditure by an average Irish household and then multiplied by the population
of Limerick city and its environs.
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Material composition of household waste in the Limerick urban district was taken from
the Irish Environmental Protection Agency (EPA) National Waste Database Reports and
was multiplied by total household waste collected in Limerick city and its environs in
order to estimate household waste collected by material type. The material recycling rates
in the household waste stream in the Limerick urban district were used to estimate rate of
disposal and, thus, the quantity of material household waste disposed of by various
means.
Material composition of commercial waste in Ireland was also taken from the National
Waste Database Reports and was multiplied by total commercial waste collected in order
to estimate commercial waste collected by material type. The national material recovery
rates in the municipal waste stream were used to estimate rate of disposal and, thus, the
quantity of material commercial waste disposed of by various means.
Total waste generated in different industries and total reported industrial waste in Ireland
was used to estimate the proportion of industrial waste generated in various economic
sectors. National disposal rates by various means, including landfilling, incineration were
used. This material composition approach was also used for packaging waste.
Ecological Footprinting
The ecological footprint (EF) is a land-based measure of the population’s demands on
natural capital and is defined as the total area of productive land and water required to
produce all the resources consumed and to assimilate all the wastes produced by a
defined population, regardless of where that land is located (Rees & Wackernagel, 1996,
pp228-229). Its strengths, applications and weaknesses are given in Appendices – Table
2.
The ecological footprint analysis (EFA) involved collecting data for a range of activity
components, including food, materials and waste, direct residential and commercial
services energy consumption, passenger transport, freight transport, , construction and
land use in order to estimate both direct and indirect impacts. The impacts of these
activities are then converted into the hypothetical land area required to supply the end use
services. The land footprint is the sum of arable and pasture land required to supply
agricultural products, estimated by dividing average annual consumption of that item by
its average annual productivity or yield, the exclusive economic zone (EEZ) of sea area
harvested for fish consumption, forested land required for wood and paper production,
and physical land appropriation for road infrastructure, residential housing, industrial
zoned land and commercial and public services.
The carbon footprint was also calculated by estimating the carbon emissions from the
energy embodied in the production and transport of food, manufactured product and
construction material to final consumers using net calorific value (NCV) and carbon
emission factors. The embodied energy associated with the production of a consumption
item is calculated through a hybrid method of process, life cycle and input-output
analysis and average embodied energy values were used. The emission factors used were
collated from the Irish Environmental Protection Agency (EPA), International Energy
Agency (IEA) and Sustainable Energy Ireland (SEI). Direct carbon emissions were also
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estimated from energy and electricity consumption in the residential, commercial and
public services and transport sectors. Carbon emissions were then converted into a
theoretical land area required to sequester carbon produced both domestically and
emissions associated with imports. The aggregate ecological footprint was then estimated
as the sum of the land and carbon footprints for each consumption item and sector. A
hybrid compound-component approach was used in which national production, trade and
energy consumption data are being used along with settlement-specific data.
Integrated Assessment (IA) and Trend to Target Assessment
Integrated assessment (IA) may be defined as “the interdisciplinary process of
combining, interpreting and communicating knowledge pieces from diverse scientific
disciplines in such a way that insights are made available to decision makers”(Rotmans et
al., 2000, p266). The Integrated Sustainable Cities Assessment Method (ISCAM) is a
scenario accounting system for the total environmental metabolism of a settlement, city
or region (Centre for Urban and Regional Ecology (CURE), 2000, p2) and allows for
strategic assessment and sustainability appraisal of policies and programmes, where
indeterminate and cumulative effects can be placed in a whole-system context of trends,
projections, goals and targets (Ravetz, 2000, p31). The ISCAM aims to assess
sustainability in a city-region in dynamic evolution by looking at policy gaps between
current trends and selected targets, for each aspect or indicator of the system (Ravetz,
2000, p34).
It seeks to project future trajectories of selected indicators to 2020 using a simple linear
progression and Business as Usual (BAU) assumptions of current indicator trends and
existing policies. This time frame was used as it represents the typical time frame of a
strategic plan, policy or programme. The intrinsic statistical error is minimised by
selecting indicators for which much reliable and consistent data were available, thus
allowing for the plotting of data points at close time intervals and the prediction of future
trends within a reasonable time scale. In terms of extrapolation, linear or deterministic
trends are the most mathematically robust and for this reason, a number of common
sustainability indicators were not selected. Policy targets were selected from the current
policies being disseminated from international commitments and voluntary targets,
European Union (EU) directives and burden-sharing agreements, national policies, plans
and programmes and regional and local development plans.
A component approach was also used to facilitate comparison with material flow,
metabolism and ecological footprint methods. The individual indicators are then
aggregated to give sectoral and overall indices and these are used as sustainability metrics
for comparative purposes (Ravetz, 2000, p53). Its strengths, applications and weaknesses
are given in Appendices – Table 3. It is hoped that common trends will be revealed by the
different methods and highlight the need for objective-focussing in certain sectors.
Finally, the current and proposed policy mix is being assessed with regards to its
likelihood of achieving sustainability by considering trend divergence or convergence
and, if necessary, alternative policies will be developed and their impact assessed in order
to create the optimal policy mix.
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Results/Calculations
Urban Metabolism and Metabolic Inefficiency
Food consumption by Limerick residents was estimated from national average food
consumption per capita, obtained from the Irish Food Board (Bord Bia) by personal
consumption, and was adjusted using an expenditure proxy, available from the National
Household Budget Survey. Thus, it was estimated that 40,271.2 tonnes of food were
consumed by Limerick residents in 1996 while 48,884.9 tonnes were consumed in 2002.
The estimated household waste collected in the Limerick administrative area in 1996 was
31,401.5 tonnes and in 2002 was 29,600.8 tonnes. The composition of household waste in
the Limerick urban district in 1998 consisted of 34.64% organics (Crowe et al., 2000,
pp149-157). Therefore, it was assumed that 10,877.5 tonnes of household organic waste
were collected in 1996. However, 3.1% of this was biodegradable waste from gardens
and parks. Hence, 10,540.3 tonnes of household food waste were collected in 1996. The
recycling rate for putrescibles/organics in the household waste stream in 1998 was 1.5%
(Crowe et al., 2000, p31) and, therefore, 98.5% was landfilled, i.e. 10,382.2 tonnes. The
composition of household waste in the Limerick Urban District in 2002 consisted of
32.2% organics (Collins, 2004a, p7), i.e. 9,531.5 tonnes and it was assumed that 31.2% of
household waste collected in the Limerick region in 2002 is food waste, i.e. 9,235.45
tonnes. The recycling rate for putrescibles/organics in the household waste stream in
2002 was 7.4% (Collins et al., 2004a, p8) and, therefore, 92.6% was landfilled, i.e. 8,552
tonnes.
This method was repeated for commercial and industrial waste and it was estimated that
total household, commercial and industrial food waste disposed of by various means in
1996 was 16,698.6 tonnes and metabolic inefficiency was 41.5%. The total household,
commercial and industrial food waste disposed of in 2002 was found to be 20,969.2
tonnes and, thus, metabolic inefficiency was estimated to be 42.9%.
The same procedure was used for all sectors and it was found that total household,
commercial, industrial, packaging and other priority waste, except for solid agricultural
waste, disposed of by various means in Limerick in 1996 was 106,432.3 tonnes.
Consumption of durable and non-durable products and construction materials was
827,010.5 tonnes and metabolic inefficiency was 12.87%. Total household, commercial,
industrial, packaging and other priority waste disposed of by various means in 2002 was
125,733.4 tonnes. Consumption of durable and non-durable products and construction
materials was 1,352,626.3 tonnes and metabolic inefficiency was 9.3%. Figures 1 & 2
show the sectoral metabolic inefficiencies for materials and waste for 1996 and 2002.
Figure 3 shows the comparative difference in sectoral and overall metabolic inefficiency
between 1996 and 2002 for industrial sectors. Figures 4 & 5 show the sectoral metabolic
inefficiencies for energy and emissions for 1996 and 2002. Figure 6 shows the
comparative difference in sectoral and overall metabolic inefficiency between 1996 and
2002 for energy sectors.
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Carbon Footprinting
The total embodied energy of food and agricultural product imports to Ireland was
17,794.9MJ per capita Irish resident in 1996 and 19,372.8MJ per capita Irish resident in
2002, estimated from average embodied energy values (in MJ per kilogram) and import
data.Limerick resident per capita consumption was estimated by comparing average
weekly household expenditure in Limerick with average national weekly household
expenditure using National Household Budget Survey 1999-2000 micro-data and an
expenditure ratio of 0.8756 was used. Therefore, embodied energy of food and
agricultural product imports per Limerick resident was 15,581.21MJ in 1996 and
16,962.8MJ in 2002. The percentage value of imports of food products per major trading
partner with Ireland was estimated and average embodied energy per capita Limerick
resident apportioned accordingly.
The fuel mix associated with industrial production in Ireland and imports of food items
from its main trading partners for solid fuels, oil and petroleum products, natural gases
and waste gases and biomass for 1996 and 2002 were obtained from IEA published
statistics and all fuel data were converted to terajoules (TJ) by using net calorific value
(NCV) conversion factors. The renewable percentages of net electricity production for
1996 and 2002 for Ireland and major trading partners were used as a deduction from the
carbon emissions from electricity used in industry and manufacturing as it was assumed
that the renewable sources of electricity produced no carbon emissions. Carbon emission
factors were then used to estimate emissions associated with production and imports.
Table 4 shows the carbon emissions per capita associated with embodied energy of food
imports for 1996 and 2002 per major trading partner. The ratio of (production – exports)
to production in 1996 is 0.74238. The ratio of (production – exports) to production in
2002 is 0.72795. Table 5 shows the carbon emissions per capita Limerick resident
associated with consumption of food items produced domestically in Ireland. Thus, total
carbon emissions per capita Limerick resident associated with consumption of food in
1996 was 0.434 tonne, with imports accounting for 75.326%. The, total carbon emissions
associated with consumption of food in 2002 was 0.476 tonne, with imports accounting
for 78.08%. Carbon emissions per capita associated with food consumption increased by
9.68% between 1996 and 2002.
The carbon emissions were calculated for each sector and converted to land footprints
using domestic and international sequestration rates. Figure 7 shows the sectoral carbon
production for 1996 and 2002. Figure 8 shows carbon footprints after emissions were
converted to global hectares per capita using sequestration rates and equivalence factors
for energy land type.
Trend to Target Assessment
Trend to target assessment has been carried out for dematerialization, solid waste
generation and management, sectoral climate change policy targets and renewable energy
and electricity. The recycling rate for the household waste stream in Ireland increased
from 3.2% in 1998 to 19.5% in 2004, i.e. a rate of increase of 2.72% per annum. The
policy target used was diversion of 50% of overall household waste away from landfill
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(Department of the Environment and Local Government (DoELG), 1998, pp6-7; RPS,
2005, pxii). As there is no incineration of landfill in the study period 1998-2003, it was
assumed that all waste not disposed of via landfill was recovered and recycled. The Trend
to Target Index was calculated to be 0.645.
Comparison of Sectoral Carbon Production, 1996 & 2002
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Figure 7: Comparison of Sectoral Carbon Production, 1996 & 2002 (Tonnes)
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Comparison of Sectoral Carbon Footprints, 1996 & 2002
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Figure 8: Comparison of Sectoral Carbon Footprints, 1996 & 2002 (Global Hectares
per Capita)

The quantity of household waste collected in Limerick city in 2003 was 29,244 tonnes,
estimated from local authority National Waste Database (NWD) returns, while 1,704
tonnes were uncollected (RPS, 2005, p31). Dry recyclables collected from kerbside were
6,067 tonnes (RPS, 2005, p32). Other quantities collected for recycling include 527
tonnes from bring banks and 317 tonnes from recycling centres, giving total recycled
quantity of 6,912 tonnes. The recycling rate for Limerick city was, therefore, estimated to
be 22% in 2003 (RPS, 2003, p35). The overall national recycling rate for 2003 was
13.1%.
The amount of household waste collected in 2004 was 22,265 tonnes and 10,745 tonnes
of non-household municipal waste and 3,100 tonnes of litter and street sweepings were
also collected in 2004 by private contractors (Data available from Limerick city council,
by direct personal communication). Total household recyclables collected were 3,020
tonnes, including 2,854 tonnes of mixed dry recyclables and 166 tonnes of food and
garden green waste, indicating a recycling rate of 13.56%. Provisional waste data for the
largest waste contractor in the area, available by direct personal communication with the
Limerick city council, indicate that 11,212 tonnes were landfilled in 2005 and 3,592
tonnes were recycled, implying that a total of 14,804 tonnes were collected and a
recycling rate of 24.26%.
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The overall recycling target for the Limerick/Clare/Kerry region under the 2001 Plan was
41% across all waste streams by 2014 (RPS, 2005, p35). These targets were revised in the
Draft Regional Waste Management Plan 2005-2010, which aims for 45% recycling, 41%
energy recovery and 14% landfilling of total municipal waste and household waste
arisings by 2013 (RPS, 2005, pxviii). The Trend to Target Index was calculated to be
2.07.
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Figure 11: Waste Management Trend to Target Indices

Discussion and Conclusions
The urban metabolism and metabolic inefficiency methods, which were developed within
this project, aim to integrate product consumption with environmental impact by
comparing final waste disposal with household consumption in the city-region. The
metabolic inefficiency indicator developed within this research is a novel empirical
method for assessing urban sustainability and is useful in that highlights the most
inefficient sectors in terms of waste production relative to useful consumption. For
example, it was found that in 1996 paper and cardboard showed the highest metabolic
inefficiency (77.3%), followed by chemicals, rubber and plastics (51.65%) and textiles
(50.51%).
In 2002, the most unsustainable sectors in terms of materials and waste were other
household manufactured products (109.1%), paper and cardboard (71.2%) and textiles
(60.81%). Overall, the materials and waste metabolic inefficiency decreased from
12.87% in 1996 to 9.3% in 2002. In terms of energy and efficiency metabolism,
commercial and public services showed the highest inefficiency in 1996 followed by
industrial, while in 2002 the industrial sector showed the highest metabolic inefficiency.
Total energy and emissions metabolic inefficiency increased from 549.5% in 1996 to
565.8% in 2002. The metabolic inefficiency indicator may be useful as a
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dematerialisation indicator or used concomitantly with waste intensity indicators, i.e.
waste volume per capita or Gross Domestic Product (GDP) to see if inefficiency
indicators correlate with the largest sectoral material flows in terms of volume or waste
flows in higher ‘value-added’ industrial sectors.
Ecological footprint analysis (EFA) and the Integrated Sustainable Cities Assessment
Method (ISCAM) were also applied across the same sectors as the metabolism method, in
order to compare sectoral results and highlight commonalities. A modified footprint
method was used, which focusses on the environmental implications and effects of
international bilateral and multilateral trade and emphasizes the consumer responsibility
principle associated with consumption and accounts for embodied energy in trade, which
gives a more globalized perspective on greenhouse gas emissions than current reporting
methodologies and highlights the need for distributional equity in current burden-sharing
agreements.
The ISCAM method was originally developed and applied to the Greater Manchester area
by Ravetz (2000) but has not been applied to other city-regions. It differs from the other
methods in that it directly addresses socio-economic factors and is more inclusive of
sustainability factors than biophysical methods and may be adapted and modified with
stakeholder participation. The method developed within this research project was an
attempt to operationalize ISCAM and propose a transparent white-box template, which
may be modified and adapted by other local authorities. It is measured by estimating the
distance to trend compared with the distance to target, i.e. (Current Value – BAU Value
in 2020)/(Current Value – Policy Target). Small positive values indicate slow
convergence towards target while large negative figures indicate deviation from target.
Thus, the Trend to Target Index of 2.07 in the Limerick city-region compared with a
national index of 0.645 shows that higher levels of recycling are being achieved in the
urban study area, which supports the argument that sustainability is likely to be achieved
in higher density urban settlements due to economies of scale.
The primary objective of this research is to assess if current policies are likely to achieve
local sustainability and, as a result, three methodologies were empirically applied to the
study area for validation purposes. The results were inconclusive in that different sectors
showed varying levels of sustainability when tested using the different methodologies.
Using the metabolism methodology and considering the inefficiency of both the solid
waste and gaseous emission outputs, manufacturing industry followed by commercial and
public services and residential show the highest levels of inefficiency. The 2002
ecological footprint analysis shows that manufactured products followed by transport,
food and agriculture and residential energy use are the most unsustainable sectors. Using
trend to target assessment and the current Irish National Climate Change Strategy
(NCCS), which was implemented in 2000, transport, followed by residential and
manufacturing industries and construction showed large negative indices. It is interesting
to note that the sectoral policy targets proposed in the 2000 NCCS are being revised in
2006 and it would be useful to calculate the sectoral trend to target indices using the
revised indices.
The final stage of this research involves synthesizing elements of footprinting with trend
to target assessment in order to estimate potential changes in ecological footprint
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components under a number of Business as Usual (BAU) and Sustainable Development
(SD) scenarios. These scenarios are being developed using quantitative policy targets
reflecting varying levels of sustainability. Thus, it might be possible to measure trend-totarget indices of ecological footprint components at a future date and measure divergent
or convergent trends.
Scenarios will also be developed which consider:
• The effects of importing agricultural materials and crops from countries with
higher arable land yields and productivities, thus reducing global fertilizer and
pesticide use, i.e. agricultural intensity
• The effects of importing livestock products from countries with less intensive
grazing regimes
•

The effects of switching to a more organic or plant-based diet

•

The effects of using recycled as opposed to virgin materials for production

•

The use of sustainable and indigenous construction materials

• The effect of importing materials or products from countries closer to Ireland,
thus, reducing the impacts of freight transport and civil aviation
• The effect of importing products from countries with a more renewables-based
fuel mix
• The effects of afforestation or increasing notional carbon sequestration land in the
vicinity of the city-region
• The effects of increasing car occupancy or reducing personal transport passengerkilometres
Sustainability assessment may be described as a process by which the implications of an
initiative on sustainability are evaluated, where the initiative can be a proposed or
existing policy, plan, programme, project, piece of legislation, or a current practice or
activity (Pope et al., 2004, p595). Assessment methods by default tend to look for what is
tangible and measurable, while real-world phenomena and sustainability criteria are
characterized by indeterminacy and multiplicity (Ravetz, 2000, p32). The need for
sustainability assessment methods at all spatial and administrative levels is urgent as
defensive expenditure and information awareness needs to be focused on the least
sustainable sectors and priorities need to be stated. Current indicator methods often fail
to:
1. Integrate the complex issues intrinsic in sustainable development in a holistic
sense
2. Model complex dynamics of human, urban or natural systems
3. Represent bio-physical reality
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4. Model the environmental implications of trade or consumption
5. Represent socio-economic or socio-political factors
6. Include citizen participation or stakeholder transparency
It is hoped that the methodology being developed within this research will be transferable
and help to achieve sustainability by suggesting policy targets, which will help the cityregion move along a more sustainable trajectory. By synthesizing ecological footprinting
and trend to target assessment, sectoral data and results can be compared as a result of
using harmonized and/or dimensionless units. Scenario building is also being used along
with stakeholder involvement in order to assess the implications of the current Limerick
city Development Plan, which was implemented in 2004, and the impacts in terms of
footprinting as a result of local transport, energy and waste management policies. These
scenarios are being developed as part of a sustainability appraisal of the development
plans in the region, in accordance with the Strategic Environmental Assessment (SEA)
Directive (2001/42/EC) and it is hoped that the results will allow for robust evidencebased policy-making.
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Appendices

Methodology

Strengths

Applications

Weaknesses

Material Flow
Accounting

• Complete
accounting of the
biophysical
dimensions of
economic
activities

• Integrated environmentaleconomic-social accounting

• Aggregated indicators
provide no information on
material substitution
potential

• Ability to monitor
rebound effects
and shifts of
pollution between
different
environmental
media
• Focuses
on
“persistent”
environmental
problems related
to scale rather than
toxicity-related
environmental
problems
• Data organization
is compatible with
System
of
National Accounts
• Indicators on all
levels
of
aggregation
(micro, sectoral,
macro,
input,
output,
consumption,
trade)
• Provides
indicators

macro

• Calculation of resource
productivities and role of
technological and demand
changes
• Indicator of globalization,
international trade and
structural change as well as
distribution
of
environmental burdens
between developed and
developing countries
• Analyses of rebound effects
by linking the macro and the
micro perspective
• Integrated sustainability
modelling
• Derivation of indicators for
resource productivity and
eco-efficiency
• Provision of indicators for
the material intensity of
lifestyles
• Permit analytical uses,
including estimation of
material flows and land use
induced by imports and
exports as well as
decomposition analyses
separating technological,
structural and final demand
changes

• Weak links between MFA
indicators
and
environmental impacts
• No weighting of material
flows
and
no
consideration
of
qualitative aspects
• Link to the actors
responsible for the
activation of material
flows is not established
and, therefore, it is not
clear which groups of
society should contribute
to
a
strategy
of
dematerialisation
• Economy as a black-box,
i.e. no separation between
material inputs for
production
versus
consumption
• MFA studies in most cases
focus on methodological
issues and the presentation
of material balances and
aggregated indicators and
do not reflect the policyrelated uses of results

Table 1: Strengths, applications and weaknesses of Material Flow Accounting
(Hinterberger et al., 1997, p11; Hinterberger et al., 2003, pp11-12; Giljum &
Hinterberger, 2004)
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Methodology

Strengths

Applications

Weaknesses

Ecological
Footprinting

• Conceptual
simplicity

• Allows
for
measurement of
sustainability gap
and ecological
surplus

• Footprint concept is too
simplistic as model is static,
whereas both nature and the
economy are dynamic systems

• Allows
comparative
analyses

for

• Effective heuristic
and pedagogic tool
• Focuses on the
finite dimensions
of human activity
and the role played
by
trade
in
distributing
ecological
resources

• EF
analysis
provides
secondary indices
that can be used as
policy targets, i.e.
by asking the
question how large
is our ecological
deficit and what
can be done to
reduce it?

• It has no predictive capability
• May underestimate actual
ecosystem appropriation as not
all consumption or waste
discharge categories are
included
• Provides little information
about
socio-political
dimensions,
including
distributional equity
• Land use in EF is associated
with single use only whereas,
in reality, land use is multifunctional

• Although it is not a
dynamic modelling
tool, if used in a
time-series study,
it can help monitor
progress towards
closing
the
sustainability gap
as
new
technologies are
introduced and
consumer
behaviour changes

• Does not distinguish between
sustainable and unsustainable
use of land
• Does not account for
environmental effects of
pollution or persistent
residuals
• Does not account for
comparative advantages of
countries and regions

Table 2: Strengths, applications and weaknesses of Ecological Footprinting (EF)
(Rees & Wackernagel, 1996, pp230-232; Van den Bergh & Verbruggen, 1997, pp6371; 1999, p62; Wackernagel et al., 1997, p13; 1999, p376; p389; Van Vuuren &
Smeets, 2000, pp117-119; 127-129; Senbel et al., 2003, pp86-87; McDonald &
Patterson, 2004, pp5-8)
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Methodology

Strengths

Applications

Weaknesses

Integrated
Assessment

• Allows for visual
analysis and ‘joined-up
thinking’

• May be used to link
demand, supply and
emissions in systems
mapping and analysis
of energy or transport

• It makes linear
projections, whereas
trends may be more
complex and exhibit
dynamic behaviour

• May be used
accounting
environmental
economic stocks
flows

• Data requirements
for indicators, i.e.
some
critical
indicators may not be
selected due to lack
of data

• Allows for estimation of
current and desired
trends as well as the
divergence
or
convergence of such
trends across a number of
sectors
• Sectoral indices can be
summed to give an
aggregate index
• Can be applied across a
range of spatial scales,
including city-regions,
national economies or
supra-national entitities
• Amenable to Strategic
Environmental
Assessment (SEA) and
can be used to assess
policies, plans and
programmes (PPP)

for
of
or
and

• May be used for
impact assessment
and
strategic
appraisal

• Value judgements
and subjectivity in
selecting indicators

• Provides a structure
of causal chains for
indicators

• Multiplicity
technical
indeterminacy

• Aids mental models
and value systems in
discourse
and
institutional analysis

• Does not indicate
threshold levels

• May be used to monitor
changes in trends over
time
• Indicates horizontal and
vertical cross-sectoral
effects
• Aids policy-makers and
stakeholders

and

• Does not indicate
nature of policy
measures that should
be introduced
• Difficulty
in
determining
quantitative policy
measures
and
sustainable
development targets,
particularly with
socio-economic
indicators

• Indicates
critical
indicators for which
policy measures should
be introduced, i.e.
objective focussing

Table 3: Strengths, applications and weaknesses of Integrated Assessment (IA)
(Ravetz, 2000a, p45)
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1996

2002

Great Britain

0.181

0.19289

USA

0.0217

0.02094

Rest of the World (OECD 0.06377
Total)

0.07671

Germany

0.006465

0.01809

France

0.013587

0.01577

Netherlands

0.02878

0.03

Italy

0.006297

0.003785

Belgium

0.005895

0.00645

Spain

0.006087

0.006974

Total

0.334

0.372

Table 4: Carbon Production per Capita Associated with Imports of Food Items per
Major Trading Partner, 1996 & 2002 (Tonnes)
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1996

2002

Coking & Bituminous 45,370.332
Coal

35,648.118

LPG & Ethane

1,638.338

1,638.338

Kerosene

1,721.148

3,442.296

Gas/Diesel

58,006.3823

64,640.175

Heavy Fuel Oil

70,957.1316

66,682.6056

Electricity

275,515.2

365,238.9

Natural Gas

103,302.08

100,890.3

Gas/Liquids from Biomass

3,078.24

3,148.2

Total

559,588.85

641,328.93

Carbon Emissions Per 0.15432
Capita

0.16372

Ratio of (Production – 0.74238
Exports) to Production

0.72795

Carbon Emissions Per 0.11456
Capita Irish Resident

0.11918

Expenditure Ratio

0.8756

0.8756

Carbon Emissions Per 0.1
Capita
Limerick
Resident

0.104

Table 5: Carbon Production Per Capita Associated with Production of Food Items
in Ireland, 1996 & 2002 (Tonnes)
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“What We Can Do Locally”
A Brief Case Study of a More Systemic Approach
to the Health Care Crisis in Sonoma County
Robert (Skip) Robinson Ph.D.
Sonoma State University

• First thought by Gil Ojeda, Director, California Program on Access to Care,
California Policy Research Center, University of California Office of the President:
"When I describe Sonoma County as 'ground zero' for the changes that are coming into
play in California's health care industry, I mean this primarily in relationship to three
significant factors:
1) physician group practices in Sonoma County which were already under considerable
financial pressures (e.g., physicians were already leaving the county) prior to the
Health Plan of the Redwoods bankruptcy,
2) the falling apart of Health Plan of the Redwood and the "free for all" it started among
area employers and individuals and the related juxtapositions among other plans
(which still appears to be somewhat "fluid"), and
3) the capacity and interest of institutional players and prominent consumer/patient
advocates to build and continue a dialogue which can lead to the creation of some
solutions which are local and also to better define those problems which are
inevitably outside of the limits of the county.
Sonoma County has become a model for the types of problems which the California
health care industry is going to continue to encounter over the coming years and also for
the types of strategies and solutions that can be developed through dialogue and
cooperation. In a sense, Sonoma County becomes a laboratory for action for other
counties which will be going through similar circumstances but which may not yet have a
common forum for dialoguing and working problems out."

Introduction
In late summer 2002, after a series of local medical bankruptcies and the collapse of the
second largest HMO in Sonoma County (leaving 80,000 subscribers stranded), Sonoma
State University began the SSU Community-Campus Initiative on the Health Care
Crisis in Sonoma County, which, over time, came to include a dozen SSU Schools and
Departments as well as a number of important community institutions (such as The
California Endowment, the Northern California Labor Council, Kaiser, the Community
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Foundation, and the Sonoma County Office of Education, and most recently the
California Program on Access to Care, University of California Office of the President.

Crisis Elements Identified
Before one can begin to explore potential ameliorations, it is essential to explore and find
the key aspects of the problem, especially since this health care crisis is so complex and
daunting. Here is what the Initiative and others have found to be many critical elements
of the crisis.
The Initiative began in late summer 2002 right after the bankruptcy of Sonoma County’s
second largest HMO, which had followed the bankruptcies of five large medical groups
in the County. A series of Initiative conferences and studies, plus work by a number of
other local organizations, identified serious current and projected shortages of local
doctors, nurses, and other allied health professionals. (In the midst of this, the local
medical association has announced that poll findings show that fully half of Sonoma
County physicians intend to retire or move elsewhere within the next five years. Current
and impending major nursing shortages here are well-known.)
The County’s Medicare designation as a “rural” county (which is no longer accurate) has
meant that services reimbursement rates are significantly lower than for other counties,
putting our health care services at a distinct competitive disadvantage for professional
services. This competitive disadvantage is added to by the extremely high cost of
housing and living here. Further, one of the best doctor recruitment tools here for
decades, the physician training program now managed by Sutter, has announced that it is
likely to close. The fast inflation of premium rates for employers and individuals has
become shocking and increasingly unaffordable.
Public care for indigents has been going down. Public outpatient mental health care for
indigents has been cut back into the bone with impacts flowing in all directions, from
personal and family safety, to public safety, to increasing and inappropriate police
burdens. Small hospitals here are saddled with unsustainably low reimbursement rates in
the light of unfairly much higher large hospital reimbursement rates. In the midst of this,
Federal, California, County, and local governments have all been rocked by financial
crises of their own, which have substantially limited their capacity to be of help.

Identification of Local Health Care Stakeholders
It is fundamental to analyzing problems that their main stakeholders must be identified,
communicated with, and brought into the work. Thus, one of the first Initiative tasks was
to identify main stakeholders in this local health care crisis. It immediately became
evident that, in addition to a large number of stakeholders, each stakeholder “group” was
actually a “cluster” of organizations and key individuals, often between 10 and 250.
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A surprisingly wide variety of local institutions and people have a deep “stake” in what
takes place or doesn’t take place, from cost-overburdened employers and individuals to
underreimbursed providers and their networks, from public health care programs to
efforts to recruit and train new health care professionals to take the place of those leaving
or retiring.
The clusters clarified into dozens of independent clinics, hundreds of employers, multiple
studies led by a number of local leading institutions. By using a clustering method, the
Initiative identified at least 22 main stakeholder clusters – and began with
communications and conferences to increase the cross-cultural dialogue.

http://www.sonoma.edu/programs/healthcrisis/images/shareholders2.jpg

Primary Communication and Response Methods
With such a complex group of stakeholders and knowing that there were many aspects to
the crisis, the Initiative developed a variety of communication and response methods that
it has used regularly and interactively since its inception.
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Stakeholder Dialogue
As is so often the case with complex community crises, key stakeholders are not
necessarily talking and reflecting with each other. Since Day 1 of the Initiative, gathering
community leaders, providers, and academics for study and dialogue has been a key
method. (On could even make the case that it was THE key method.)
SSU Initiative Website
This educational website went on-line soon after the Initiative began:
www.sonoma.edu/programs/healthcrisis/
The website URL has been distributed both locally and around California already. It
began with information on the Initiative and, then, as dialogues and conferences
developed, put up highlights of what had been discussed and explored. When exemplary
articles were written, they went up. Because the Sonoma Health Initiative had had a
galvanizing effect on crisis dialogue in the near past, its website was hypertexted, as were
the daily health care information resources of the California HealthCare Foundation and
Kaiser Permanente. A paid webmaster maintains and builds the website.
When the California Program on Access to Care, University of California Office of the
President decided to audiotape and transcribe all the speakers at the critical SSU Initiative
conference in Spring 2004, “What We Can Do Locally”, which was focused on a wide
variety of answers, techniques, and actions which could make a difference, the transcripts
were quickly put up on the website and began to crystalize as a set of crisis working
papers for wider distribution.
Meetings and Conferences
Monthly meetings of on-campus academics began the first month of the Initiative and
continued for three years. The first conference took place the first fall, focusing on the
predicament of labor and management negotiators in the County’s approximately forty
school districts. It was imperative that neither side get lost in recriminations about the
other, in this atmosphere where the health care system itself appeared to be coming apart
and employee-family-retiree health care premium costs were leaping upward. The next
spring, the Initiative held it first broad-based community conference looking at how the
crisis had gotten here, precisely where the crisis now stood, and what possibilities were
appearing for where the community stakeholders could direct their energies.
The following spring was the “big step forward”: the “What We Can Do Locally”
Conference, which enumerated dozens of actions which the community could consider
for working more closely together. This led to a summer subcommittee charged by the
conference with proposing priorities from the dozens of ideas and hosting a fall 2004
meeting of spring conference attendees to consider recommendations. This, in turn, led
to critical focusing and fundraising work as “seed grant” activities to encourage and backup priority community endeavors. This was further focused with a series of dinner
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meetings with 20 community healthy care leaders in October 2005. (Central material
emanating from each of the Initiative’s steps is available for study on the Initiative
website.)
Systems Plan and Design
Through the time since the Initiative’s beginning, community leaders, providers,
consultants, and academics have continued to explore alternate ways of operating the
health care system elements which are in serious disarray. Dozens of ideas can be found
on the Initiative website. Those discussions continue. At the same time, alternative ideas
are developing statewide and in other states. The “Massachusetts Plan”, the Kuhl plan in
Sacramento, a point-of-service approach in the County envisioning Kaiser at the center of
a collaborating set of IPAHMOs and PPOs, the “building up from managed care
Medicare” approach in the County, the Blue Shield universal proposal, and others give
community and academe lots to discuss.
Financing and Fundraising
Costs of the conferences, communications, and dissemination of what is found – all have
costs. The Initiative has raised approximately $50,000 since 2002 to cover its expenses.
Research
Given that the Initiative has been based at a university, study and research has been a
necessary starting point. The action research conducted has produced the ideas which
now are available for the community to respond to.
On-campus Development
SSU (and most recently SSU with its partnership with the California Program on Access
to Care at UC) has held a series of conferences based on campus. UC has taped a
substantial variety of observations and recommendations for use on the website, in
dissemination, and to generally enrich the discussions.
Ten SSU Departments and five SSU Schools periodically sent faculty and staff for
discussions together. A core of university students sometimes involved themselves. The
monthly meetings generated a wide variety of ideas. Tantalizingly, sometimes
discussions focused in on how different sectors of the university community could work
better together both for study and action in the community and for potentially building in
the future an even more formidable and interdisciplinary health care studies curriculum.
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• Potential Actions in “Humane Cost Containment”
Particularly through the series of meetings and conferences, the Initiative has further
helped to identify key problems the County is encountering. It then has facilitated
consideration of dozens of ways to fight back in ways both systematic and
interdisciplinary. Over 50 potential ameliorations have been enumerated so far, many of
which can work synergistically.
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Generally, these fall under several headings: Coordinating primary and secondary
prevention; coalition-building; integrating quantitative studies and data analysis; dealing
with prescription drug programs and prices; redesigning health plans, health systems, and
operations; reducing ecological/environmental poisoning dangers; addressing issues of
education, training, and allocation of scarce resources to work with critical shortages of
health professions personnel; further broadening the systematic study of the crisis and its
amelioration; fund-raising – and, most importantly, continuing to communicate and
explore together.
(The link below is to an acrobat file which organizes and lists dozens of potential helps.
It may open automatically. If not, save it to your desktop and open it as an Acrobat file
there.)
http://www.sonoma.edu/programs/healthcrisis/pdf/ssu_init_cost-cont_list_4-22-04.pdf

Current: “Seed Grant” Priority Setting and Action
At the Spring 2004 Initiative Conference, at which dozens of ideas were suggested, the
stakeholders dialogue at the end of the Conference asked that a subgroup meet during the
summer, set priority goals for review, and host a fall meeting. That subgroup met
successfully, set priority recommendations, and called the fall meeting of Spring
Conference attendees. That fall meeting ratified those priorities recommended, which
called for fundraising to leverage limited funds to create foundation grant applications on
identified priority needs. Over a few months, the Initiative raised needed funds. This
phase kicked off in October 2005 with two dinner meetings held for 20 of the most
important
Sonoma County health care leaders (chosen across stakeholder boundaries). These
meetings reviewed dozens of ideas and identified five top priority tasks for which to raise
funds and carry out support. Foundation grant consulting has begun on several priority
projects, specially on developing a data analysis project; supporting the local Healthy
Children initiative, to provide protection for poor and uninsured children; exploring
increasing financial stability for the primary care community; helping capacity-building
for community clinics; and exploring formulation of a local multi-employer or “single
payer” system.

Dissemination of Findings
By a variety of systematic interdisciplinary approaches, the Initiative has sought to help
broaden and deepen the health care dialogue and action going on at the university and in
the local community.
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The end of this “Seed Grant” period will lead to widespread dissemination activities,
including expanded use of the website, educational e-mail, meetings, and media
communications.
Materials and the Initiative funders so far have identified the project as not only pertinent
to Sonoma County but also as a model to stimulate other local initiatives elsewhere.
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Viable Urban Settlements
(Part 2 of “Systems Tools for Institutional Transformation”)
Jon Li
Institute for Public Science & Art
Abstract
Suburban sprawl-based U.S. lifestyle has proven too expensive to sustain. Accelerating
petroleum consumption means eventually needing to shift to sustainable energy sources,
and systems not dependent on petroleum-fueled energy. For consumers in the U.S., that
means energy reduction especially for transportation.
In the short run, an Energy Independence Tax of at least $1 a gallon on U.S. petroleum
products would stimulate conservation as well as improve the country’s balance of trade
deficit. It is possible for the U.S. to redirect its resources towards sustainability, called
reindustrialization, which has proved successful in Japan. It is also possible to reorganize
large businesses so that they are actually run cooperatively, as proven by Mondragon, in
northern Spain, which is the country’s 7th largest industrial producer. The book,
Ecotopia, by Ernest Callenbach (1975) offers a glimpse of what life would be like if a
country were dedicated to sustainable living.
Ecological Cities with high density living developments need to flourish while respecting
and even enhancing the natural environments, as well as support human community
building while cutting commute/road time and feeding the local economic engine.
Community is defined as a settlement of around 10,000 people in a biological niche.
Using a socio-economic environmental model, a computer information grid provides an
adaptable structure for constructive communication between billions of unique
individuals, sometimes independent of their current or permanent geographic location.
Some indicators of community satisfaction are offered.
Overview: Creating a new Economics focusing on Urban Vitality
We are approaching a time of major social change. The world economy is in trouble, the
natural environment is deteriorating, and social problems are growing more severe.
Usually, people use their thinking to learn or figure out something from the way other
people already do things. Occasionally people think about new things, for themselves,
almost like a new idea. This is original thinking, or thinking about something you
haven’t already thought about. Be an explorer, a pioneer into the depths of your own
social consciousness. Think about how things could be improved from how they are
now.
We know a lot about human sustainability at the nuclear family scale. It is called the
family farm and it has worked in every way but economically for centuries. What we
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don’t know is how to live in large groups together and maintain a sustainable urban
dynamic. The biggest challenge facing the human condition at this time in history is to
translate the human potential away from environmental destruction.
In For the Common Good: Redirecting the Economy toward Community, the
Environment and a Sustainable Future, 2nd edition (1994), Herman E. Daly and John B.
Cobb, Jr., argue that the academic discipline of economics is much too narrow in its
focus, and should expand to “the individual in community”. I am also working from Jane
Jacobs’ observation that in reality cities are the center of economic activity, and the
nation is only a political entity with artificial economic identities, from Cities and the
Wealth of Nations (1985). I want to explore applying Ernest Callenbach’s Ecotopia
(1975) to the idea of community building within the emerging world wide web of
computer networks.
I want to talk about the dismal science of economics, in a way that I hope is more
democratic, using the language of political science to argue that we need to reconsider
what we mean by economics. Economics deals with 90 percent of a society’s here and
now needs, and the clumsy, exploratory, always traditionalist political structure struggles
with how to address the other ten percent, and are stuck with the economy’s problems:
the sickness, the conflict, the destitute and the criminal. Like a human skeleton, the
political structure must define the status quo. It is the last part of a society to change.
At the beginning of the 20th century, economics and political science were separated into
different disciplines, with completely different views of human nature, different values
and incongruent theories using different tools and methods. Economics no longer reflects
reality, it only reflects the numbers that happen to be collected. This paper is about reintegrating economics and political science, focusing on the local level, the range in
which an individual citizen can have an influence in creating economic activity as
renewal and rejuvenation.
We need a system that respects the human condition while providing broad leeway for
individual exploration and cultural expression. We need a system that works in
Johannesburg, Moscow, Mecca or Shanghai, as well as Northern California.
Limits of Current Economic Thinking
Kenneth Boulding decried what he saw as the narrow focus on commodities as the
primary abstraction in contemporary economics, completely neglecting the role of human
values and preferences (not to mention other species) in its models of economic
exchange:
Economists are understood
To study goods, if not the Good,
Although their goods, we often find
Are pale abstractions of the mind.
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Boulding argues for a reexamination of the goals of economics and a reordering of the
relative priorities of progress, stability, justice and freedom.
In John Kenneth Galbraith’s The Age of Uncertainty: A history of economic ideas and
their consequences, (1985) he concludes his chapter on John Maynard Keynes: “There
are other problems. Keynesian support to the economy has come to involve heavy
spending for arms. This, we’ve seen, is blessed as sound while spending for welfare and
the poor is always thought dangerous. With time, too, it has become evident that
Keynesian progress can be an uneven thing: many automobiles, too few houses; many
cigarettes, too little health care. The great cities are in trouble. As these problems have
obtruded, the confident years have come to an end. The Age of Keynes was for a time
but not for all time.” This from the self-proclaimed Crown Prince of Keynesianism.
In his chapter on Metropolis, Galbraith gets to the heart of our multi-pronged problem:
On two other matters the prospect is more grim. First there is the fact that capitalism
performs excellently in providing things – automobiles, disposable packaging, drugs,
alcohol – that cause problems for the city. But it is inherently incompetent in providing
the things that city dwellers most urgently need. Capitalism has never anywhere
provided good houses at moderate cost. Housing, it seems unnecessary to stress, is an
important adjunct of a successful urban life. Nor does capitalism provide good health
services, and when people live close together with attendant health risks, these too are
important. They are made more urgent because, on coming to the city, people no longer
accept as inevitable untended sickness and then a quiet death as they would in some
lonesome sharecropper’s cabin. Nor does capitalism provide efficient transportation for
people – another essential of the life of the metropolis.
“In Western Europe and Japan the failure of capitalism in the fields of housing, health
care and transportation is largely, though not completely, accepted. There industries have
been intensively socialized. In the U.S. there remains the conviction that, however
contrary to experience, private enterprise will eventually serve. To assert that the
inherently public character of these industries, even though the practice affirms it, still
seems radical. Nothing is now so important as to agree that the nature of these services is
public and then to ensure that their performance is not merely a matter of adequacy but of
pride. City life will never be good while housing, health care and transportation are poor.
“There is a larger need. That is to see far more clearly than at present the essentially
social character of the metropolis. In its days of greatest elegance, the city was a
household, and extension of the domestic arrangements of the ruler. No line then
separated private from public tasks. Construction, artistic embellishments and
maintenance of the city – what would now be regarded as public tasks – may well have
absorbed the larger share of the aggregate public and private income. With the Industrial
City it came to be assumed that the payment for public tasks – education, police
protection, courts, sanitation, recreation, public entertainment, care of the old and
impoverished – would be only a small subtraction from the total revenue. The private
household, no one doubted, had the major claim.
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“This continues to be the assumption. The consequences all recognize. Among the
affluent and even among the poor, services supplied out of private income are far more
amply endowed than those provided by the city. Houses are clean, streets are filthy.
Personal wealth expands; there are too few police officers to protect it. Television sets
are omnipresent; schools are deficient.
“Where capitalism is efficient, it adds to the public tasks of the city; it increases the
number of automobiles that must be accommodated in and through the city, adds to the
detritus that must be picked up from the streets and makes progressively more difficult
the problem of keeping breathable the air and sustaining a minimum tranquility of life.
“This is another way of saying that the social aspect of modern metropolitan life is
extremely expensive, far more expensive than we have yet imagined.”
Lewis Mumford points out that the real action is in The Culture of Cities (1938);
“The city, as one finds it in history, is the point of maximum concentration for the power
and culture of a community…The city is a fact of nature, like a cave, a run of mackerel,
or an ant heap. But it is also a conscious work of art, and it holds within its communal
framework many simpler and more personal forms of art. Mind takes form in the city;
and in turn, urban forms condition mind… With language itself, it remains man’s greatest
work of art. The nature of the city is not to be found simply in its economic base; the city
is primarily a social emergent. The mark of the city is its purposive social complexity.”
So the challenge is ecologically efficient social action.
Reindustrialization
Whatever the critical limits are for a society, many would argue that the U.S. has already
exceeded them. Europe maintains a comparable standard of living to the U.S., with onethird per capita energy usage, and one-third the waste. Can the U.S. use free enterprise to
improve its standard of living while lowering its costs and waste?
Part of what makes a city possible is industrial production. The transitional issue to a
more efficient society is waste stream reduction. The motto is “Reduce, Reuse, Recycle”.
The arrow of intensity needs to be in the direction of reuse, not recycle, to take off some
of the strain on the economy.
One excellent example of industrial responsibility is the 3M story, as told by Paul
Hawken in The Ecology of Commerce: A Declaration of Sustainability (1993): “ The
archetype of industrial hygiene in this country is the 3M Company. In 1975, Joseph
Ling, head of 3M’s environmental department, developed a program called Pollution
Prevention Pays (3P), the first integrated, intracompany approach to designing out
pollution from manufacturing process. The plan created incentives for the technical staff
to modify product manufacturing methods so as to prevent hazardous and toxic waste,
and to reduce costs. By reformulating products, changing processes, redesigning
equipment, and recovering waste for reuse or recycling, 3M has been able to save $537
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million. During the 15-year period, it reduced its air pollution by 120,000 tons, its
wastewater by 1 billion gallons, its solid waste by 410,000 tons. Over 3,000 separate
initiatives have contributed to the cause, and the key to the whole enterprise was a strong
mandate from the top management of the corporation, linked with on-going support and
assistance to line employees.
In 1986, 3M expanded the scope of the program with a goal to eliminate 90 percent of all
emissions by the end of the decade, and to achieve zero emissions sometime after that.
Now known as 3P Plus, the plan requires the incorporation of environmental issues on all
levels of business planning and is used as a factor in employee performance reviews. The
3M program is an example of making money from preventing waste, which for most
companies is the first step to becoming more socially and environmentally responsible.”
A Cooperative Alternative to Capitalism
Mondragón Corporación Cooperativa is a business group made of 210 companies and
entities, the leading industrial group in the Basque Country and 7th in ranking in Spain,
with a total workforce of 70,844 at the end of 2004.
MCC’s mission combines the basic objectives of a business organization competing in
international markets with the use of democratic methods in its organization, job creation,
promotion of its workers in human and professional terms and commitment to the
development of its social environment.
What is the Mondragón story, and why is it so important? It has roots that go back at least
into the Spanish Civil War, but we can begin in 1941 when a young Basque priest, Father
Jose Maria Arizmendi came to Mondragón. Arizmendi, like most Basques, had fought on
the losing republican side. He had been imprisoned as a POW, and after his release, had
entered the church. His bishop had sent him to Mondragón with the charge of tending to
the young, and he began his work by teaching in the apprentice school of the Union
Cerrajera, the main industrial company in town. He soon found this too limiting, and by
1943 he had opened a technical training school with the support of the townspeople. In
this school, he provided his students with not only a good technical education, but also a
sophisticated understanding of cooperation and "the primacy of labor among the factors
of production".
After continuing their education, a number of his students tried, but without success, to
apply his teachings within the traditional companies where they had found work. By
1954, five of his original 11 decided to form a new company (ULGOR) where they could
implement these teachings, and by 1956, after raising funds from local townspeople, they
opened their factory with 24 worker-members. During its early years ULGOR focused
on the manufacture of petrol-based heaters and cookers. In 1959, they then set up the
Caja Laboral Popular ("People's Worker Bank"), credit union that both allowed the cooperative members access to financial services and subsequently provided start-up funds
for new co-operative ventures. New co-operative companies started up in the following
years, including Fagor Electrónica, Fagor Ederlan and Danobat.
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Do you consider co-operativism to be an alternative to the capitalist production system?
_”We have no pretensions in this area. We simply believe that we have developed a way
of making companies more human and participatory. It is an approach that, furthermore,
fits in well with the latest and most advanced management models, which tend to place
more value on workers themselves as the principal asset and source of competitive
advantage of modern companies.”
Robert Gilman reports in In Context (1996) that the Mondragón cooperatives are based
on the much more sensible principle that capital should be rented and labor should have
risks, rewards, and control. To do this, they have reorganized the ownership rights
normally associated with capital and control.
The second thing they have done is to create a total system - a federation with its own
services provided by the second level cooperatives. In fact, they cover the whole gamut
of modern economic activity - heavy industry, light industry, agriculture, retail
distribution, finance, housing, education, and research.
The Mondragón group has decided that no cooperative should be larger than about 400 to
500 members - the village scale. This decision grew out of their only strike that took
place in 1974 in their first and largest cooperative, ULGOR with 3,462 members. What
they saw in hindsight was the near impossibility of establishing adequate
communications channels in such a large unit. This helps to emphasize that the
Mondragón system is not just built on a few rules and principles. It thrives on an active
"village culture" within each cooperative. Yet it thrives even more because they have
built a supportive network of these economic "villages", and the whole network has a
supportive relationship with its region.
Yet perhaps most important, they have healed the split between labor and
management/ownership, thereby allowing much more balanced and wholistic decision
making. Consider what happens in our system when a plant fails to produce the profit
expected of it. The owners look at the situation purely in terms of the return on capital,
and if they could get a better return elsewhere, they may well close the plant. The
investments the workers have in their community and all the social costs of the closing do
not enter into the accounting of the relative profitability of keeping the plant open. _In the
Mondragón system, all these factors are considered. The Mondragón worker-owners are
not sentimental and they will not tolerate a non-performing business, but when a
cooperative runs into trouble, they are willing to put out the extra effort to find a new and
better way. If it means lower income and lower profits for a while, they - as workers and
owners, the business and the community - are willing to put up with it. They can make
hard choices much more creatively and with more balance than those who are locked into
adversarial roles.
Finally, to all this praise of the Mondragón system should be added a note of balance.
Their model does not cover the full spectrum of business types, but only certain medium
scale businesses. These cooperatives happily coexist with a large number of small
businesses, and it is not clear if an international airline or a major oil company could be
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successfully organized on the basis of a federation of self-governing units with less than
500 members. Perhaps, but there may be yet another way that is better. Even for the kind
of medium sized industrial business that is the normal Mondragón type, different cultural
conditions may make changes in the model appropriate.
The people of Mondragón have been very pragmatic and we should be no less so. Yet
their model stands out as so much more effective than other attempts at industrial
cooperatives that it would be wise to take their achievement as a starting point. We have
a lot to learn from the people of the Pyrenees.
Ernest Callenbach’s 1975 book, Ecotopia:
New York Times reporter Will Weston offers public reports and personal journal entries
about a western country called Ecotopia.
Ecotopia is a land of forests, fertile farmland and small communities in the western part
of the North American continent. Its people believe in a “stable state” ecology –
decentralization, small-scale factories, workers control of production, biodegradable
plastics, soil conservation and respect for animals, plants and trees.
Weston’s reportings give a full view of Ecotopian life. Ecological hardware is grounded
in an everyday life of dumping the trash, getting the kids to school, building interpersonal
relationships and work. And it seems that each person aspires to live in balance with
nature.
Ironically enough, what makes Ecotopia such a comfortable place is its Americanness. A
synthesis of many Eastern concepts and Western ways, it is very much down home. A
new universal spirit is there, yet it is still recognizable – very familiar. It is as though you
could live there.
Tom Friedman’s Energy Independence Tax
Pulitzer prize winning journalist Tom Friedman advocates that the U.S. government add
at least another $1 tax to the cost of a gallon of gasoline, to discourage people from
driving so much, and putting less demand on foreign oil, so that the U.S. sends less
dollars to places like Iran. As long as the U.S. is an oil net importer, the U.S. is
dependent on Middle Eastern countries in a way that they have the leverage enough to
cause the U.S. to become embroiled in an impossible war in Iraq. Friedman’s real idea is
that the U.S. make a commitment to energy independence, which is only going to happen
when the U.S. withdraws from its love affair with the automobile. His short term
solution is that the price of gasoline be raised until it hurts to drive.
Bicycles in the future, Cars in the past
From Energy & Equity by Ivan Illich:
The exchange value of time is reflected in language: time is spent, saved, invested,
wasted and employed. As societies put price tags on time, equity correlates inversely
with vehicular speed. The order of magnitude of the top speed which is permitted within
a transportation system determines the slice of its time budget that an entire society
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spends on traffic. The automobile, the accelerating individual capsule enables society to
engage in a ritual of progressively paralyzing speed.
The model American puts in 1,600 hours to get 7,500 miles: less than five miles per hour.
In countries deprived of a transportation industry, people manage to do the same, walking
wherever they go, and they allocate only three to eight percent of their society’s time
budget to traffic instead of the 28 percent Americans sacrifice. What distinguishes the
traffic in rich countries from the traffic in poor countries is not more mileage per hour of
life-time for the majority, but more hours of compulsory consumption of high doses of
energy, packaged and unequally distributed by the transportation industry.
Self-Powered Mobility: Bicycles are not only thermodynamically efficient, they are also
cheap. With his much lower salary, the Chinese acquires his durable bicycle in a fraction
of the working hours an American devotes to the purchase of his obsolescent car. The
cost of public utilities needed to facilitate bicycle traffic versus the price of an
infrastructure tailored to high speeds is proportionately even less than the price
differential of the vehicles used in the two systems. In the bicycle system, engineered
roads are necessary only at certain points of dense traffic, and people who live far from
the surfaced path are not thereby automatically isolated as they would be if they
depended on cars or trains. The bicycle has extended man’s radius without shunting him
onto roads he cannot walk. Where he cannot ride his bike he can usually push it.
The bicycle also uses little space. Eighteen bikes can be parked in the place of one car,
thirty of them can move along in the space devoured by a single automobile. It takes two
lanes of a given size to move 40,000 people across a bridge in one hour by using modern
trains, four to move them on buses, twelve to move them in their cars, and only one lane
for them to pedal across on bicycles.
Davis, California: Not Quite Ecotopia
Davis has a reputation for being an ecotopian paradise, but it is another bad example of
California suburban sprawl dependent on the automobile. Sure, there are 35,000
bicycles, but the bikes have to battle the cars which dominate the roadways. A majority
of the people who attend the Saturday Farmers Market drive their cars. Because the town
doesn’t have a hook and ladder fire truck, only a few of the buildings in the city are even
three stories. When London had its first million people, it was the same number of
square miles as Davis has with 50,000.
Davis is known for its environmental awareness. Most University of California
campuses have a quarter science students; UC Davis has 60% biological science students,
which includes majors as varying as plant pathology, wildlife biology, evolutionary
genetics, viticulture and enology (winemaking), as well as tangential programs like
design, human development, landscape architecture and agricultural managerial
economics, as well as a medical school and a veterinary medicine school. I worked for a
year in college in what was then the only Department of Environmental Toxicology in the
world.
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So Davis has these biology folks coming out of the woodwork, most of whom love to
think about the environment, and the essential concept of the interdependence of life.
Recycling is expected in most households and many people love to talk about ecology.
There are a lot of nice gardens, but the suburban sprawl is not efficient. The city and the
University should consider more high density housing, instead of just more of the same.
Davis recently received a top award, Platinum, from the League of American Bicyclists,
for having a leading 17 percent of all trips made on bicycles. This is down from 22
percent in 1990. The rest of the U.S. is a whole lot worse.
Erlangen: European city with bicycles
From a 1993 report by Dietmar Hahlweg, _Former Mayor of Erlangen, Germany:
Erlangen, well known as University city, "Siemens" City and Ecocity, has a population of
100 000. Erlangen is a centre of modern science, research and industry, especially strong
in medicine, medical technology and health. Out of the total number of 80 000 jobs , 25
000 people are working for Siemens and 10 000 for the University, almost 20 000 in the
field of Medicine/ Medicine Technology and Health
We started and intensified measures and projects, to save energy, water and other
resources and to avoid damages to water, air and soil, whereever possible and we
especially promoted recycling.
Most important and most controversial: We started a new process of traffic planning:
After years of a one-sided car oriented and car dominated traffic planning policy, we
stopped to privilege the car traffic, started measures to reduce and calm car traffic in
residential areas and in downtown and promoted and encouraged vigorously the
environmental modes of mobility in the city, as walking biking and public transportation.
Motto: Equal mobility rights for everybody in our city.
With our new traffic policy we were successful in reaching fairly equal mobility chances
to walk, to bike, to ride the car and to use public transportation. The motorization is high,
according to the high living standard, 54 000 cars for 100 000 people. But they also own
around 80 000 bicycles, and use them a lot. The bike traffic rate of the people, who live
in Erlangen, is near 30 %. (Bicycles account for 35% of Munster, Germany’s daily trips.)
The city has implemented a pro-bicycle policy since 1977. It would like to see cycling
becoming the main
means of transport in the city. With this goal in mind, it has decided to give priority to the
construction of tracks for long-distance commuting by bicycle (up to 10 km). The road
network stretches over 405 km whereas there are 185 km of cycle tracks, which make up
46% of the whole network. 522 in 1000 people own bicycles.
Measures have also been taken to ensure that cyclists welcome cycle tracks. Extremely
detailed plans were drawn up, which means that cyclists are not pushed to the perimeter
of the traffic at the various intersections, but they are completely integrated into the
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traffic with their own lanes and traffic lights. At certain intersections they even enjoy
priority above cars.
Erlangen is a green city (40 % forest, natural land) surrounded by great forest areas and
farmland, which are secured by a regional plan. _ The green areas inside the city and
around the city have been connected by green routes, safe and attractive to use by foot or
bike for all daily purposes school, work, shopping and leisure.
This makes Erlangen a “healthy” city with optimum conditions for fitness for everybody
through easy access to green areas from every dwelling in the city by foot or bike within
5-7 minutes.
Although all these changes were very controversial in public and city council, today they
are widely accepted. Downtown (again) is the commercial, social and cultural heart of the
city. Places (before parking lots) and streets offer ample room to meet, to stay and are
good stages for community festivities, events and festivals. Liveliness and urban
atmosphere have never been better before.
Urban vs. rural policies
Letter to the Editor, Sacramento Bee, 7/15/2000:
Ancient U.S. history is to blame for most of our bureaucracy. By 1865, a majority of the
country’s population was living in cities of more than 5,000 people. Clearly, the action
moved from counties to the cities more than a century ago. Yet many of our domestic
political problems now are the consequences of rural money dictating social, economic
and tax policy for urban society. Just like Japan.
Counties are designed for rural government, not social policy such as courts, health and
social services. Most government since the New Deal has been to try to set up special
districts to compensate for the limits of rural-oriented counties. The state should refocus
around cities, which would allow the elimination of most of California’s special districts
and half of the state bureaucracy.
Majority support today for Proposition 13 is a reflection of a serious problem with
government, but just saying no to the money will not improve governance. Bureaucratic
confusion and miscommunication are the problem, and cleaner lines of communication
are necessary to improve the situation.
Ecocities
From Richard Register’s (2004) Ecocities: Building Cities in Balance with Nature:
The quality of life depends largely on how we build our cities. Given that cities are so
large, damaging and yet potentially beneficial, you’d think we would have long ago
devised the science, study, discipline and art of ecologically-healthy city building. The
higher the density and diversity of a city, the less dependent on motorized transport, and
the less resources it requires, the less the impact it has on nature.
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The idea of Ecocities recognizes all these dilemmas and opportunities and the new
realities of the twenty-first century, from rising atmospheric carbon dioxide, shrinking
water tables, loss of agricultural land to sprawl – and energy wasting dead end of the
automobile/highway/fossil-fueled industrial complex. Yet there are signs of the
transition to sustainable communities and cities, which we must make if we humans are
to survive; so our goal is: cities that can actually build soil, cultivate biodiversity, restore
lands and waters, and make a net gain for the ecological health of the Earth.
Hazel Henderson points out that we humans have spent 98% of our collective history
together as gatherer-hunters in roving bands. Yet we now comprise a six billion-person
human family, living largely in huge mega-cities like Sao Paulo, Mexico City, Shanghai
and Tokyo, with very little experience of managing our affairs at such a scale. We are
consuming some 40% of the entire planet’s primary biomass production. This is
accelerating the rate of extinction of our fellow species on which we are dependent, as we
have migrated to the ends of the Earth.
According to Henderson, we have overshot the optimum in cars, suburbs, sprawl and its
attendant patterns of energy waste, pollution and environmental destruction. We have
overshot the mark in losing community and identity among thousands of acres of huge
tract homes in former family farms – with even more demand for more roads, concrete,
parking lots and strip malls.
Henderson thinks the economy can be graphically represented by a “cake chart,” a takeoff on the pie charts economists use tirelessly to express percentages of this and that. The
top layer of the cake is the “private” sector: production, employment, consumption,
investment, savings. The next layer is the “public” sector: infrastructure, schools,
municipal government and various services. The third layer down is the underground
economy including tax dodges, black market exchange, and the like. Beneath these three
“monetized” layers, in which cash is used as a means of valuation and exchange, is the
non-monetized layer, based on bartering, home-based production, “sweat equity,” and
what she calls the “love economy” of volunteerism: working to support family and
friends with vegetables, cleaning, baby sitting, medical advice, and so on. In turn, this
base layer of the human economy rests on the bottom layer of the cake, nature’s
economy: the natural “resource base,” which not only ultimately provide everything basic
to the human need for sustenance, but also serves to clean up our messes if we don’t get
too far out of hand. To which Register adds: Given the order, with the human edifice
built upon the natural one, it is clear that if our rules differ markedly from nature’s we are
likely to run into problems.
Back to Register: Cities are by far the largest creations of humanity. Designing, building
and operating them have the greatest destructive impact on nature of any human activity.
As we construct them today, cities also do little for social justice, not to mention for the
grace and subtlety of human intercourse. Yet our built communities, from village and
town to city and megalopolis, also shelter and launch many of our most creative
collaborations and cultural adventures and artifacts.
As we build
automobile/sprawl/infrastructures, we create a radically different social and ecological
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reality than if we build closely-knit communities for pedestrians. Contrast American
sprawl with European traditional cities.
A study called The Cost of Sprawl was undertaken by three U.S. agencies – The Council
on Environmental Quality, Housing and Urban Development, and the Environmental
Protection Agency – and released in the spring of 1974.
The study compared low-, medium-, and high-density communities, and measured their
impact on schools, fire and police services, governmental facilities, roads and utilities. It
demonstrated that higher-density communities required 50 percent less land and 45
percent less investment cost in infrastructure (buildings, roads, landscaping and utilities),
caused 45 percent less air pollution and a similarly reduced amount of water pollution
runoff, and used 14 to 44 percent less energy and 35 percent less water. Costs of fire,
police and other governmental services were similarly reduced in the higher-density
community.
The high-density model was a mix far from the extremes of Manhattan, Hong Kong, or
Paris. It included two- to six-story buildings and nothing taller. It left out the cost of the
automobile entirely and it did not mention the savings from using transit in higherdensity areas.
As we build so shall we live. The city, town or village – this arrangement of buildings,
streets, vehicles and planned landscapes that serves as home – organizes our resources
and technologies, and shapes our forms of expression. It is the key to the future healthy
evolution of our species and will determine the fate of countless other species as well.
The city, in fact, is the cornerstone of the civilization that currently embraces the entire
planet. Insofar as our civilization has gone awry, especially in regard to its impact on the
environment, a very large share of the problem can be traced to its physical foundations.
Considering the crisis state of life systems on Earth – the collapse of whole habitats and
the increasing rates of extinction of species – it follows then that cities need to be
radically reshaped. Cities need to be rebuilt from their roots in the soil, from their
concrete and steel foundations on up. They need to be reorganized and rebuilt upon
ecological principles.
Recent trends have not been encouraging: In 1960 one-third of the citizens of the U.S.
lived in cities, one-third in suburbs, and one-third in rural locations. By 1990 well over
half lived in suburbs. Between 1970 and 1990 the population of California increased
approximately 40 percent while the land area of cities and suburbs went up 100 percent.
By 1992, after a new wave of suburbanization, the U.S. was getting approximately 60
percent of its oil from the Middle East. The better the gas mileage, the more the suburbs
sprawl out over vast landscapes, the more demand there is for cars and freeways, and the
more cars are needed to service the expanding suburbia. Ultimately and ironically, the
more gasoline is needed. Thus the energy-efficient car helps create the energy-inefficient
city. The car is part of a whole system of complex, necessarily interconnecting parts
existing in an interdependent relationship with the total environment it helps create. Now
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that we have spent about half of the planet’s full endowment of petroleum resources, time
to rely on petroleum is running out.
The bigger picture is far from encouraging. China started closing Beijing’s streets to
bicycles to make way for cars in 1998, and it is currently engaged in a massive highwaybuilding program. It plans enormous shifts of population from rural areas and farming to
cities and manufacturing and business, and shifts from rail, bicycle and pedestrian cities
to cities for motor vehicles on rubber tires – a colossal transformation in the wrong
direction. The arrow is in the direction of increasing problems for the Chinese:
according to UC Davis China expert Don Gibbs, China uses seven times as much energy
as Japan per unit of production, 3.5 times as much as the U.S., and they are designing an
exclusively auto based transportation system with highways and little public transit.
As Ivan Illich says: “The automobile has created more distances than it has bridged,” and
once created, rendered bridging those distances without the automobile virtually
impossible. Thus we have become structurally addicted to cars. The structure of the city,
even whole national transportation systems, have become thoroughly dependent upon
them.
Register then quotes Jeff Kenworthy and Peter Newman, who studied thirty-two cities
around the world and concluded: “Traffic engineers still claim freeways are better for
fuel emissions, but the results of our study do not. Economically, they also appear to
have failed. Our data show that, instead of people in cities with freeways saving time,
and hence being more productive, they just spend more time in their cars. Freeways
space cities out and hence overall travel is increased. Those cities which do not go for
freeways but instead build up transit and bicycle access have gained economically and
environmentally … Some short-term pain will be experienced as businesses and
developers adjust their plans to a more transit-oriented city, but experience shows that the
transition is worthwhile.”
Ecocity takes the idea of urban life in a new direction. The truths from which the ecocity
idea emerges are based on the human body – its size, speed and requirements for
nourishment, shelter, procreative and creative excitement and fulfillment – and on the
relations of living organisms to each other and their environment.
The density, diversity, form and function of cities, and the awareness of their citizens in
this regard, are now key factors in evolution. On the positive side, the very form of the
city, by providing access to culture, resources and nature, has the potential to raise
consciousness of evolution to new heights. Though the effects on biology and evolution
of today’s enormous sprawled cities are grim, learning about such cities and about the
alternatives to them gives us the tools to solve many urban and evolution-sized problems.
Register’s favorite idea is “access by proximity,” that the easiest way to cut transportation
costs is shorten the distance. He really sees the solution as growing structures up that
leave some room for other things besides work.
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The size of the center is the horizontal multiplied by the vertical, and so a four-story
height limit, though more dense than one or two, still forces horizontal development out
several times over relative to a cluster of, say, ten- to twenty-story buildings, and
eliminates the kind of civic focus that can produce grand plazas, parks, settings for
sculptures and other special features. The vertical dimension can multiply the center’s
size several times without affecting whatever horizontal distance is being considered.
Tall centers are thus far richer culturally and economically than low rise ones.
In fact, given that building materials and construction techniques are easily able to
support much taller building and that tens of millions of people are living or working at
the fifth story or higher already and appreciating its benefits, it strikes me as nothing less
than perverse for architects and theorists to refuse to explore the possibilities. Some of
the most beautiful buildings on Earth are taller than four stories. Elevated gardens, art
and public spaces on rooftops, terracing that could take rooftops up four stories at a step,
bridges and rooftop streets that could make a real adventure of the third dimension –
almost none of these are seeing serious experimentation.
The traditional village structure is one of the most profound inventions in history, and it
applies to cities as well as villages. In ecocity transformations there is a direction, scale
and form seen here: toward the centers, and smaller and taller.
The challenge of Ecocities is to find community in harmony with nature.
Community Based Information
I propose an analytical construct for creating a community/city oriented political
economy through computer networks. It is the beginning of the way to design a practical
administrative governmental information structure for the evolving society that seems to
be emerging.
I want to operationalize the concept of community, to develop mechanisms for the
individual citizen (a person of the city) to meet her or his needs in freedom and
responsible industry. My goal is prosperity.
Kirkpatrick Sale is a pioneer in thinking about urban sustainability. In Human Scale
(1986), he wrote that a community of 5,000 to 10,000 takes on the stature necessary for
real economic independence – as indeed, if we needed reassurance, the greater part of
human history has demonstrated. At that size, energy systems are most economical and
efficient, and at that level the labor force available for the economy would amount to
between 2,00 and 5,000, divided evenly between manufacturing and services. Using
current standards, a thousand people could operate one plant in each of thirteen basic
manufacturing categories – and the current standards seem far bigger than the optimum
for either efficiency or humanity, and they include some truly behemothian places. In a
rational economy, it would no doubt be possible to reduce those sizes by half, but even if
it were by no more than a quarter, that would still mean a community of 10,000 would
have 2,000 factory workers, would be able to staff three plants in each of these basic
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categories, enough to supply a small population with practically all of its manufacturing
needs and allow it some diversity as well. The rest of the people able to work would be
part of the service sector of the local economy.
How would Thomas Jefferson react to this idea of community level government? Well,
Jefferson actually proposed dividing counties into wards of five or six square miles and to
impart to these wards those portions of self-government for which they are best qualified,
by confiding to them the care of their poor, their roads, police, elections, the nominations
of jurors, administration of justice in small cases, elementary exercises of militia. These
wards are pure and elementary republics, the aim of all of which together composes the
State, and will make of the whole a true democracy as to the business of the wards, which
is that nearest and daily concern.
Model for Individualized Community Information
This is a model for a computer grid of a person’s local economy. It should be user
friendly and provide linkage of the information structure between an individual and the
larger economy, decentralization in a global context. With electronic cash transfer, it is
possible to eliminate many of the established paper transfer processes.
[computer grid, Figure 2 goes here]
The model has two grids: #1 is the Personal Concentric Political Space, which puts the
individual in the context of community, all the way up to the planetwide level. Grid #2 is
the Economic Areas of Concern, which is designed to be overlaid onto Grid #1, so that
scaled information can be stored in its appropriate cubical in the matrix. For discussion
and analysis, ball park population definitions are: family: 10; neighborhood: 100;
community: 10,000; district: 100,000; region: 1 million. So Los Angeles would still be
megalopolis with 8 million people, but it would become 7 to 9 regions for administrative
purposes, which would allow consistency in communication, in ways that are currently
impossible with the city/county built in conflicts.
The idea is that the model should be useful to business people as well as municipal
bureaucrats and citizens investigating the government.
This computer model does not exist yet. It still needs to be built. Needed features
include: a model for today’s city, real time and up to date, called “CityData,” to be
interactive and user friendly, with numbers easily converging for analysis; plus
“CityFuture” which focuses on the future, identifying options and even assessing the
probability of their outcome.
Inputs for the model include: information, money, food, energy, people with talents and
potentials, and outputs that include economic goods and services (public and private),
waste, pollution, and a changing culture as people evolve, leave and pass away.
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The model needs to include as complete a picture of each community as possible,
including:
geography: land contour, flooding and drainage problem areas, soil
classifications, land uses, roads and their status, sewers, wells, water sources as well as
quality;
climatology: seasonal changes, amount of rain, heat in summer, seasonal energy
conservation programs;
demography: population age distribution, aging over time, births and deaths;
energy grids: telephone, energy utilities, ability to have wireless computer
connection (current cutting edge criteria for technology-available community), cable tv,
potentials for green energy and community self-reliance;
economy: resources, people with skills and credentials, cash flow, incremental
growth,
dynamic
equilibrium,
taxes
and
public
finance,
commercial/residential/industrial/agricultural/open space uses, infrastructure, privacy
protection of personal health and financial records, schools, libraries, child care, senior
services, public programs, input/output for local, region, state, national and international;
city and community government: legal constraints, budgets and accounting
systems, jawboning, special relationships with other levels of government.
The computer model needs to have a dynamic, interactive, democratic evolution, with
feedback and internal controls, privacy controls and protections, and at least be
compatible with MacIntosh and IBM PC.
The focus is to provide a combination of services as a basic package that can replace the
current paperflow/banking economy. Such a dynamic interactive program would need to:
identify an individual person, record their business transactions, document their contact
with the government, give them personal control of their own health and financial
records, allow controlled electronic funds transfers, and have up to date information
about all government services, and just about anything else that person might want to
know.
Now this may all seem pretty sterile. Focusing on a particular community can make it a
lot more real, as you fill in the pieces in a particular puzzle.
Public Policy Transformation
For local elected officials, and especially state legislators:
An accessible statewide model of information that allows analysis and manipulation, with
statistics and preliminary models of their areas of jurisdiction, which decision making
bodies can then adapt and refine to reflect reality as best they can. Every jurisdiction
would have its own model, dynamic and interactive. There should be an extensive social
component underlying the model, so that when policy involving taxes, or social or
economic sectors is proposed, numbers are plugged in, and social consequences and
budgetary costs can be cranked out for whatever future time periods seem relevant
(always 1, 2 and 5 year time spans, and average month at buildout as a baseline for
comparison with other projects across the board).

16

Then you will have a city council where the computer information enthusiast replaces the
lawyer as the person at the table who knows the most about how to manipulate the rules.
Living Budget
Len Duhl is an advocate of Healthy Cities, as a metaphor for looking at a metropolis as a
living entity that should encourage thriving people. This is the challenge that science
should be focused on for future work, from many different perspectives.
What is a Healthy City? should be the challenge before every decision before local
government. It would mean creating criteria to measure what would be a health
improvement in a particular place. It would change the rules of the game and how money
and personnel are allocated.
Socio Economic Environmental Impact Report based on a Living Budget
Current California City Planning Problems
California municipal planning law is dominated by environmental case law that goes by
the generic name of CEQA: California Environmental Quality Act. While the most
recent omnibus bills probably deserve the title, the law in toto is the opposite of
comprehensive. It is a piecemeal patchquilt.
The original legislation in the early 1970s was to respond to a court question about a
proposed Public Sector project’s potential impacts on the environment. Eventually the
courts expanded the process to be required of private sector proposals as well.
Case law has built up a convoluted way of analyzing a proposed project, and that method,
with the Draft Environmental Impact Report (DEIR) and then Final EIR (FEIR) has
become the way to define most of the public evaluation process.
Actually, the entitlement of the terms of the Development Agreement, following the
approved Mitigation Plan in the FEIR is the most important because the Development
Agreement lays out the actual conditions that the project will be held to, and very few
people in the public pay any attention to either the mitigation measures or the terms of the
Development Agreement.
CEQA looks at traffic and air quality, but it doesn’t really look at social or economic
impacts of other people (except for ancient native burial grounds that should be
protected).
The most recent court-ordered CEQA requirement (referred to as the Bakersfield
decision) is to question whether the proposed project will promote blight among existing
businesses. The proposed bureaucratic solution is to write a white wash that it will only
improve, and will not cause blight, as though that is all the economic analysis necessary
to approve the project.
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The original assumption with CEQA was that large economic forces readily bulldoze
(literally as well as figuratively) the environment and so the environment must be
protected with some boring bureaucratic process. What about existing communities and
other businesses? Don’t they deserve equal footing in the debate about the future? They
already have a stake and have invested time and energy.
If we expand the planning concept beyond land use, to a greater emphasis on the people
who actually use the land, maybe policy makers won’t be quite so surprised how it
actually turns out. The General Plan should include Economics, Health and Human
Services, so that policy issues can be evaluated from an overall perspective.
The EIR is a monstrous analysis of the ways a project might impact the environment. It
is basically a bureaucratic catch-all, so that every possible option is intended to be
covered. So that the project can go forward even with impacts to the environment. The
key non-tools of the CEQA process are the negative declaration, overriding
considerations, and mitigations, all of which are designed for rejection avoidance. Is this
any way to run a city?
The negative declaration says “no sweat, do it anyway.” Overriding considerations says
“so what, do it anyway.” And mitigations are ways the project can improve something
else in exchange for approved environmental damage. EIRs have become bureaucratic
hoops that offer renegade environmentalists a bunch of public hearings to try to derail the
particular project.
_The general plan should be constructed differently. Land use should be seen in the
context of a society with an economy. With the social element first, and an economic
needs assessment second, and then land use third, the city government could have the
conceptual framework for tying together the issues of public policy. The concept can
become practical with a city computer model based on demographics, an economic
model, the traffic model, and the GIS of the infrastructure.
With this comprehensive socio-economic land use model as a background, when
someone makes a policy proposal, council members and staff can fiddle with the
computer model for impact assessments at 1-year, 2-year, 5-year and longer time frames.
Obviously, the future is more fuzzy the further one attempts to peer, but it beats a delayed
staff report where no one even remembers why staff researched the question in the first
place.
Staff is rightly concerned about information security, and the model would need to
protect the integrity of city databases, while making the model available to the public so
that decision making is available to all.
The purpose of the SEEIR (Socio-Economic Environmental Impact Report) is to peer
into the future and assess impacts locally and citywide. To make a best guess estimate of
how the variables fit together now, and then how the situation might differ if a particular
policy were to be enacted, everything else sort of being equal. A SEEIR would be a lot
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more adaptive than the EIR. The EIR is static and mechanical at best, where the SEEIR
is dynamic and social. The point of the SEEIR is to enhance the effectiveness of the
policy discussion so the local economy can meet our needs and improve our quality of
life.
Establishing community standards for Quality of Life
Daly & Cobb refer to Thomas Michael Power, The Economic Pursuit of Quality (1988):
Even in the commercial sector of the economy, what we really purchase is quality, not
quantity. Beyond a rather low level of income we do not spend our money mainly for
pounds or calories of food, but for taste, nourishment, and variety. Our clothing budget is
not spent on homogeneous body covering, but for qualitatively distinctive and stylish
clothes. Many important qualities are supplied outside the commercial economy, such as
clean air, scenic beauty, safety and a sense of community. It is the sum of commercial
and noncommercial qualities that accounts for total economic welfare. These qualities
are not independent of physical dimensions, but neither can they be reduced to physical
dimensions alone. Economic development is the increase in the sum of marketed and
nonmarketed qualities available to individuals in the local community.
Define sustainability by means of quantifiable limits and safe minimum standards;
establish an optimum scale that takes into account the physical carrying capacity of a
defined area, then focus on developing statistics that measure welfare.
A local area should be evaluated in three areas: quality of life, cost of living and standard
of living. Together, these three commonly recognizable terms add up towards what
Stafford Beer calls eudemony, or well-being. They are a first draft at creating a
quantifiable measure of “optimal community.” Quality of life includes air and water
quality, long term health indicators, and intangibles of the natural environment. Cost of
living focuses on a market basket index of basic goods. Standard of living includes
measures of percent self-sufficiency, as well as the upper strata for the more high
stepping. Communities can compare their statistics with other areas, and gradually come
up with standards, by decentralized agreement. People looking for a new place to live
will compare different communities’ statistics. Long time residents will understand their
own community’s unique idiosyncrasies. And people will try to improve their numbers.
Finally, we must create a climate of consciousness that demands minimum standards for
human and civil rights, around the world. Assume every person has a right to health care
and short term survival. Stand up to cultures which inhibit women’s rights and ability to
speak out for themselves, as some would claim as a religious right. A focus of efforts to
reduce the excess of births over deaths should be on unwanted babies of mothers of any
age. In earlier times when more children were an asset to the community as a whole, a
woman had an obligation to have children, and, on the whole, more rather than fewer of
them. All the great traditional religions arose during that period, and their teachings are
deeply affected by that social need. Today, however, a different attitude is required.
Having children is a privilege rather than a duty. The community may not have to deny
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that privilege to any couple who truly desires to exercise it. But by the same token, those
who choose not to should be encouraged to avoid the trap of unwanted pregnancy.
Areas for further work:
Recovery time, regeneration, renewal
For the thirty years I have been working on these ideas, my focus has been on the
mechanics of social institutions, but in the back of my mind is always a question about
resiliency.
Biological systems have sensitive indicators for environmental change. A slight but
significant and therefore detectable drop in temperature leads to a shiver. Similarly, a
rise in heat or activity, and the body starts to perspire, the water droplets drawing heat as
they evaporate.
In Platform for Change, Stafford Beer condemns the lag in information feedback, and
focuses on feeding forward information, so that you can evaluate future options at this
moment in time.
A “refractory period” is the recovery time of a neuron that has fired, the time it takes to
recharge itself.
The other side of the feedback question is how long it takes for a particular system to
recover before it can even respond to feedback again. These are fundamental questions
for large scale organism adaptation.
Inconclusion: After Antidisestablishmentarianism: Organizing the Anarchists
“It’s a wonder that anything’s left,” said Hortense, the lawyer, in Jane Jacobs The Nature
of Economies.
“Isn’t it? said Kate, the ethologist/animal behaviorist. “And yet in most places, most of
the time, people have managed to avoid destroying their habitats, including many they’ve
occupied long and continuously. What could possibly have restrained our species?
Something did, or else much of the earth, long, long since, would have been laid waste,
then laid waste again as fast as it recovered – when it did recover. I’m speculating that
our evolutionary endowments, like those of the laziness of the great cats, or the
elephants’ enjoyment of water play, or the grooming chimps do to each other, must
include traits that check habitat destruction.”
“When and if we get a real science of economics,” Hiram the ecologist added, “maybe
from a symbiosis of nonsupernatural economics with nonmisanthropic ecology. Nature is
far from perfect by criteria that would guide what we conceive of as intelligent, careful
planning. Embryos go awry in their development. Species fail to adjust to changed
circumstances and go extinct. A case can be made that development and co-development
foster disorder by throwing new uncertainties into the pot. But within the confusion,
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redundancy, and unpredictability, the stupendous processes we have been discussing are
operating: development and co-development through differentiation; expansion through
diversification; continuation through self-refueling; stabilization through self-correction –
all brought into order through unpredictable self-organization. Working along with
natural principles of development, expansion, sustainability, and correction, people can
create economies that are more reliably prosperous than those we have now and that are
more harmonious with the rest of nature.”
“Darwin lived in England in its heyday of empire building,” said Hortense the lawyer.
“His society idealized military virtues, masculine prowess, conquest, and hierarchical
prestige. Look at his idenitification of altruism with the willingness of soldiers to
sacrifice their lives. Darwin didn’t seem to notice that in his very society, all around him,
women bearing children were going into the equivalent of battle and doing it again and
again, often making the ultimate sacrifice – their own lives. If one looks for altruism’s
extreme expression – self-sacrifice – in childbearing, altruism is no evolutionary puzzle.
“Hey, feminist evolution!” said Hiram.
“No, just plain straightforward evolution,” said Hortense. “Peculiar only in not being
skewed by masculinist evolution.”
“But men are altruistic, too,” said Armbruster, the intellectual. “How do you account for
that?”
“Children inherit their nature from both parents,” said Hortense. “In our species, the
genders are much more alike than they’re different.”
The greatest president in the history of the United States, surpassing founding George
Washington, was Abraham Lincoln. This from Doris Kearns Goodwin’s Team of Rivals:
The Political Genius of Abraham Lincoln, about his vision for the future of the American
democratic experiment: Even before the approaching military success in Atlanta, which
would transform the public mood, Lincoln had alleviated his own discouragement by
refocusing his intense commitment to the twin goals of Union and freedom. He gave
voice to these ideals in late August with an emotional address to the men of an Ohio
regiment returning home to their families. “I happen temporarily to occupy this big
White House,” he said. “I am a living witness that any one of your children may look to
come here as my father’s child has. It is in order that each of you may have through this
free government which we have enjoyed, an open field and a fair chance for your
industry, enterprise and intelligence; that you may all have equal privileges in the race of
life, with all its desirable human aspirations. It is for this the struggle should be
maintained, that we may not lose our birthright…The nation is worth fighting for, to
secure such an inestimable jewel.”
In the U.S., the Republicans and the Democrats are mostly concerned about the past, and
defending themselves. I hold out some hope for the values of the Green Party. It is the
grandmothers, not the bean counters, who should be setting our standards.
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Post-Adam Smith, post-Karl Marx, post-Keynes, we need a system that works.
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From Knowledge Cybernetics to Feng Shui
Y.Zude, y.zude@livjm.ac.uk
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Abstract
Feng Shui is a Chinese Taoist methodology that explores the harmony and balance of
landscapes, and there is no equivalent to it in the West. Its metaphors are quite
impenetrable for scientists, and this paper attempts to explore the principles of Taoism
within the context of the science of cybernetics, and in particular knowledge cybernetics.
The synergy that develops enables the metaphors of Tao to be expressed in terms that
may be understood through Western metaphors.
Keywords: Viable Systems, Taoism, Feng Shui, Metaphor
Introduction
Knowledge cybernetics is a new frame of reference that, like the notion of the system at its
inception, should be thought of as an abstract metaphor. As such, the ontological
constructions that appear here should not be seen in positivist terms, as might be the case if
we were attempting to create literal causative models. They operate at least to assist the
formation of explanations about social community structures, processes and pathologies,
and evaluation.
The abstract metaphor that we are using is a development of philosophical questions that
asks “what is the nature of reality and knowledge”. Systems concepts are normally
framed in an epistemological frame of reference. Thus, it may be asked, “how can we
improve a given complex situation for a social community”, where the notion of
improvement implies the acquisition of knowledge such that this can happen. It is a rarity
for systems concepts to be defined in ontological terms. The reason is that reality is
usually taken for granted because it cannot apparently provide a route, through
epistemology, for improvement. However, one of the reasons that our social communities
are pathological is that we each individually have our own realities, and when we form
into bounded groups these too ascribe to new normative bounded realities. These realities
form with the development of local paradigms that are the concern of epistemology. In
this sense epistemology and ontology can only be divorced analytically, not practically or
pragmatically. However, the analytic and pragmatic approaches are different sides of the
same coin, especially if the analytic approach is explicitly intended for use to satisfy the
needs of the pragmatic one.
The development of the approach we use here implicitly defines “knowledge
cybernetics” within the broad context of complex systems. Complexity has been
explored, for instance, by Nicolis and Prigogine (1989) and Cohen and Stewart (1994). It
is also implicit to the theory of autonomous viable systems as explored by Beer (1959,
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1985) and by Schwarz (1997). Just as the system is normally seen as a metaphor,
knowledge cybernetics is metaphorical in that it:
(a) explores knowledge formation and its relationship to information;
(b) provides a critical view of individual and social knowledge, and their processes of
communication and associated meanings,
(c) seeks to create an understanding of the relationship between people and their social
communities for the improvement of social collective viability, and an appreciation
of the role of knowledge in this.
In a coherent autonomous human activity system knowledge occurs in structured
patterns. This provides the structure that enables the system to recognise its existence,
maintain itself, and change, and its manifestations constitute systemic content. While the
notion of system (attributed to Bertalanffy, 1951 through his notion of the “general
system”) is used to explain behavioural phenomena, its cybernetic exploration derives
from the work of Rosenblueth, Wiener and Bigelow (1943) who were interested in its
teleogical properties that relate to its identity, degree of autonomy and coherence.
In this paper out interest will be to adopt the principles that have developed in knowledge
cybernetics, and in particular its central Social Viable System Model, and redesign its use
to allow it to be used within the context of Taoist feng shui.
The Situation
Western philosophical learning for Chinese use has been prevalent in modern history, but
there is now a movement for Chinese learning for Western use. Just as science developed
its own philosophical approach and its own metaphors that took meaning from experience
and created a base for knowledge (Brown, 2003), so this too happened in China. As far as
science was concerned, the philosophically distinct paradigms that arose resulted in
unfathomable constructs (for Westerners) that had no conceptual commonalities and little
ability to provide mutual comprehension. Despite the philosophical distinction between
traditional Chinese and Western approaches there is recognition that both have a role in
the inquiry and improvement of human and social situations. While there have been three
hundred years of illustration (since the onset of the Western industrial revolution) that
practical science can offer some utility here, and it has only been recently that some
researchers exclusively supporting science have been able to recognise that traditional
Chinese approaches are also of value. Thus for instance, acupuncture has developed as a
paradigm within Taoism that has provided evidenced treatments for both anaesthesia
(Streitberger, 2002) and pain release (Lundeberg, 2002).
It has always been the case that synergy between distinct but relatable paradigms has
enriched our understanding of, and ability to deal with nature. This therefore points to a
need to explore ways of expressing the principles that Chinese paradigms create in ways
that scientists might understand. Since knowledge that each approach has is codified
through its own metaphors, this makes it very difficult to find intermediaries to
practically translate knowledge from one philosophically distinct paradigm to another.
The problem of connecting them is referred to as paradigm incommensurability (Yolles,
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1999). One result of this problem is that scientists sometimes unjustly paint Taoist
approaches as superstition, so that the utility of its approach becomes lost.
This research paper develops from called Knowledge Cybernetics (Yolles, 2005), from
which we shall formulate the new Oriental Viable Systems (OVS) theory. This provides a
new synergy between modern day systems theory and the Tao. One of its application
areas is feng shui, which appears to have a growing interest in the West in respect of
urban developments with the globalisation and greater a mobility of Chinese.
In the West there is a field of study called urban landscape theory, which is connected
with urban landscape design and its: social and behavioural processes, aesthetic theory,
and critical planning practice. The critical planning design process that feng shui is
concerned with explores urban landscapes by examining dynamic “object” relationships
to which relative position and processes of change in space and time are important, a
feature that Western urban landscape theory does not have. As a consequence, feng shui
is able to seek harmony and balance in the design development process in a way
inaccessible to the Western approach.
Feng Shui is a Chinese approach to explore landscape design. It adopts the proposition
that urban landscapes need to be harmonically balanced with the natural landscape, and
without that balance social problems can be more likely. While this paper will be used to
explore some aspects of the urban landscape, it will more generally create a generic
model that is able to connect Chinese Taoism with science. The theory that it will use to
do this comes from management cybernetics as formulated by Yolles (2005) and Yolles
and Frieden (2005).
The Implicit Synergy between Taoism and Science
Over the last 3 millennia China has developed ways of making inquiry to understand the
situations it sees around it, and where these situations are problematic it has sought
intervention strategies to enable the engineering of improvement. These approaches have
a proprietary philosophical orientation that originates from three distinct philosophies:
Taoism, Buddhism and Confucianism. All share the same source (Needham, 1962) as
understood through the term San Jiao Tong Yuan (____). While they exist through
three separate paradigms, these are synergistic and defined within a common context that
relates to the social and human condition. Historically, it was the introduction into China
of Buddhism that eventually resulted in a harmonisation with the earlier Chinese
traditions of Taoism and Confucianism. It resulted in a blend of the Three Teachings, in
which Confucianism was applied to education and ethics, Taoism to personal
enlightenment or for illness or bad fortune, and Buddhism to death and the afterlife. This
complementarily can also be illustrated through the synergistic relationship between the
Taoism and Confucianism, where the former emphasises the free and easy original nature
of the individual unconstrained by social convention, while the latter points to social
forms and ethical norms. Like yin-yang, the two traditions coexist in a balance and
complement each other. Hence a Confucian statesman could retire to the country and find
joy in the natural aesthetic fostered by Taoism. In this section our interest will be
restricted to a Confucian and Taoist approach and their relationship. They have grown
together and influenced each other.
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Just as science developed its own philosophical approach and developed its own
metaphors that took meaning from experience and created a base for knowledge (Brown,
2003), so this too happened in China. As far as science was concerned, the
philosophically distinct paradigms that arose resulted in unfathomable constructs (for
Westerners) that had no conceptual commonalities and little ability to provide mutual
comprehension.
Despite the philosophical distinction between traditional Chinese and Western
approaches there is recognition that both have a role to play for inquiry and improvement.
While there have been three hundred years of illustration (since the onset of the Western
industrial revolution) that practical science can offer some utility here, it has only been
recently that those exclusively supporting science have been able to recognise that
traditional Chinese approaches are also of value.
It has always been the case that synergy between distinct but relatable paradigms has
enriched our understanding of, and ability to deal with nature. This therefore points to a
need to explore ways of expressing the principles that Chinese paradigms create in ways
that scientists might understand. The knowledge that each approach has is codified
through its own metaphors, and this makes it very difficult to find intermediaries
available to practically translate knowledge from one philosophically distinct paradigm to
another. There have been enough problems in attempts to relate philosophically similar
paradigms, as illustrated by the notion of paradigm incommensurability (Yolles, 1999), a
term that will be useful to understand for our purposes here.
Paradigms are created through cognitive models that involve beliefs, values, attitudes,
norms, ideology, meanings, and define mission. They use concepts that weave into a
theoretical base able to be formulated as practical approaches to inquiry and intervention.
When two paradigms are commensurable, they are coextensive in that: (a) the conceptual
base that underpins the theory of each enables them to be connected while expressing
distinct areas of interest, and they are (b) qualitatively similar in that they can be related
to each other meaningfully. Even if two paradigms are coextensive, they may still be
incommensurable if their concepts cannot be measured on the same scale of values, and
where they are therefore qualitatively dissimilar.
Paradigms are generators of knowledge that derives from the propositions that make them
up. We have said that in philosophically distinct paradigms this knowledge is expressed
locally in terms of its embedded metaphors, and so cannot be understood by those who
support the other paradigm. If we are trying to provide ways of connecting
philosophically distinct paradigms, it will be useful to note Kuhn’s (1979, p.149) view
that “new paradigms are born from old ones”, which occurs through a process of transition
from competing incommensurable propositions, standards, norms, tools and techniques.
This means that in philosophically relatable paradigms these elements can either (a) be in
conflict, or (b) differences in language force misunderstanding; or in philosophically
distinct paradigms no mutual connections are possible.
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However, we are driven to seek a way of connecting two philosophically distinct
paradigms, and this cannot be done from inside either paradigm unless they converge to a
single paradigm (Yolles, 1996). This suggests that we need to develop a new paradigm
that is capable of generating a new language that subsumes the others and is capable of in
some way connecting the distinct metaphors. However, such a paradigm may not exist
except in the conceptual eye of an inquirer wishing to create mutual understandings. Now
a paradigm is a group affair that requires norms and conceptual expressions, and this may
take time as either the conceptual base of the group develops. The transition stage,
therefore, is not the creation of an existent paradigm, but rather the creation of a new
virtual paradigm (Yolles, 1999) that can be seen as a temporary working paradigm that
has been created for a specific purpose. This has virtually all of the elements of a
paradigm, and it may become still born or it may develop into a healthy vibrant new
paradigm. If it survives, then like all natural organic gestations, the final form of the
paradigm that develops will be a function of the complexities that impinge on its
development.
The creation of a virtual paradigm that can cut across two philosophically distinct
paradigms may be expressed in terms of paradigmatic alliances. Such work has been
discussed, for instance, in management, and in particular in alliance theory (Iles and Yolles,
2002 and 2003), for instance within the context of international joint alliances, where
culturally distinct organisations that maintain philosophically distinct paradigms attempt to
create common allegiances. The purpose of such alliances is to enable the paradigms to be
in some way coordinated, therefore permitting the organisations holding them to work
together in some meaningful way. The failure rate for such alliances is not known, but it is
higher than the 75% failure rate quoted (Kelly and Parker, 1997) for alliances formed
between organisations that have philosophically similar paradigms.
It is clear then, that at least one way forward to enable those who are bedded in science
paradigms to understand traditional Chinese paradigms is to create an appropriate virtual
paradigm. This is the intention of this paper. The intermediary that we shall use to explore
traditional Chinese paradigms in terms of science is Viable Systems theory (e.g., Beer,
1979), and in particular a variety of this called Social Viable Systems (SVS) theory as
developed by Yolles (2005), which has been explored previously by Yolles and Ye (2005).
While the approaches are philosophically distinct, they do maintain at least one central
commonality, they both adopt holism in their own way as a central feature, and both
entertain the principle of recursion. We shall call the new virtual paradigm that develops
Oriental Viable Systems (OVS) theory, and in developing it we shall begin with the
exploration of Chinese philosophical approaches.
To complete the work of this paper we shall briefly explore the nature of Feng Shui, and
explain how the metaphors embedded within it can be understood in systemic terms.
The Metaphysics of Chinese Philosophy
The Chinese metaphysics is based on a systemic or embedded hierarchical framework
that is used to explain all aspects of Taoism. It operates as an ontology that defines what
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is often called the “cosmology” of Taoism. The purpose of this framework is to
distinguish epistemological contexts in which different situations are susceptible to
different forms of description and analysis. This framework is of the form shown in
figure 1, in which the embedded ontology’s express sequentially increasing degrees of
archetypal complexity from the singular to the extended plurality. The nature of the
origin (Wu Chi) is connected to the one beginning that precedes the identifiable being
that has been called “the edge of emptiness” or the “no limit”. The Tai Chi is the “song”
of the Wu Chi that provides reference for space and time. Chi is the essence that enables
the start of creation in space-time. The dyad is a yin-yang dichotomy that defines the
“first substance” of the universe consistent with the dualism of Kant and Hegel’s
dialectic, and is represented for instance by the Tian-Di relationship that defines the
dichotomous distinction between heaven and earth. The triad enables ontological
distinctions between types of reality. It enables realities to be formulated in the human
consciousness. Three triads have been identified: WSR is the Wuli-Shili-Renli
relationship, and JSQ is the Jing-Chi-Shen which seperates between the types of energy
available to human and material systems. The tetrad given in figure 1 is exemplified by
the four seasons, but it should be noted that this has effectively been abandoned to a large
extent because it could be otherwise subsumed into the five elements. Finally, the pentad
exemplified by the five elements is a metaphor that originates from the five organs of the
human being, and creates a frame of reference that enables practical situations to be
explained and analysed. We could introduce yet another component: the future plurality,
which allows for new opportunities of discovery and understanding. It must be realised
that the environments for each embedded ontological level defines its context.

Figure 1: The Embedded Hierarchy of Chinese Metaphysics
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Our interest in this paper is to discuss the domain of the triad, because we wish to connect
it to another holistic approach of systems theory. In particular words figure 1 illustrates a
“cosmic” evolutionary basis for OSA, from above to below within the ontological
hierarchy, permitting a variety of methodologies to materialise including sociocultural
paradigms. This provide the opportunity of expressing in more familiar Western systemic
terms the notions embedded in Taoism that are used practically to explore human, social
and cultural processes.
The Triadic Oriental Systems Approach
The triad ontological level is defined within a context provided by the higher dyadic level
which, incidentally, subsumes all the deeper ontological levels of increasing conceptual
complexity that are deemed to exist. Hence discussion of the triad will imply that its very
nature is conditioned by the dyad: for instance the dichotomous yin-yang.
An Oriental Systems Approach (OSA) has been defined by Gu and Zhu (1996), Zhu
(1996) and Midgley et al (2000) in the triadic domain using the WSR model which we
differentiate ontologically into three distinct domains. The model is directed towards the
exploration of how some concepts of neo-Confucianism can be explained within a
scientific context. In this they use the concept of Li, meaning: essence, patterns,
principles, reasoning. The base notion is that there are three ontological distinctions that
can be used to define OSA. Briefly, these are Wuli, which refers to knowledge about
objective phenomena, Shili that refers to ways of seeing, modelling and doing, while
Renli is concerned with human relations, at the level of conceptual knowledge. It follows,
Zhu indicates, that for such a model there are different Lis governing different
phenomena, engagement, and relations, one of which cannot be properly understood or
tackled in terms of others, therefore we have to seek different ways to deal with different
Lis.
For Midgley et al OSA can be constituted as a methodology to enable holistic processes
of enquiry and social improvement to be explored. They explain that Renli is a very
important concept having been developed from Confucian philosophy to clarify to
Chinese researchers the need to deal with human relations systemically. The Renli
approach calls on methods and skills of facilitation. Within social action environment,
facilitation skills can, it is argued, be enhanced if researchers can gain both theoretical
and practical knowledge of group dynamics. They must also engage in activities of selfreflection to look at, and alter, their own roles in these dynamics and the wider social
environment.
Elaborating on the ontological distinction between the three WSR domains of interest and
their epistemological definition as already considered above, we recognise that the word
Li (_) means reason, logic, science, inner principle or structure, and clearly refers
knowledge. The terms of WSR are also well defined: Wu (_) is a thing, object, or
matter, so that Wuli (__) can be taken as physics or physical, i.e. the knowledge
underpinning phenomena; Shi (_) is matter, thing, item, work, or affair, while Shi Li
(__) refers to human relationship, or the knowledge that underpins logical or relational
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associations; Ren (_) is man, person or people, while Ren Li (__) can be taken as the
basis for human thought or resource. Zhu (1996), drawing on the work of Gu and Zhu
(1995, 1996), explores OSA in terms of WSR, and as above, argues that Wuli denotes to
knowledge about objective phenomena, Shili means the ways of our seeing, modelling
and (according to Gu and Zhu) doing, through we se the latter rather as engagement with
doing, and finally Renli is concerned with human relations. None of these terms have
immediate and inflexible definitions in English, and their meaning must be gleamed from
contextual use. Within an epistemological context, Renli may be associated with the
knowledge that underpins human relationships, and this can occur through the paradigms
that people develop, adhere to and maintain. Shili is connected with the knowledge that
enables seeing, modelling and engaging with phenomena, and Wuli is related to the
knowledge of phenomena. The different Lis each govern different attributes that, for us
are constituted as phenomena (Wu), noumenal engagement (Shi), and existential
relations (Ren), one of which cannot be properly understood or tackled unless expressed
in terms of the others. Therefore there is a need to seek different ways to address different
Lis.
The three types of Li are differentiable yet inseparable. Their inseparableness comes from
the notion (formulated by Confucius) that the meaning of one Li cannot be apprehended
without that of the other. In effect, the analytical process of differentiating between Wu,
Shi and Ren realities constitutes the formation of three ontological domains. These are all
intimately linked with human decision, and each have their own inherent Li which are
“different and distinct from each other, changeable in themselves, and influence each
other in every concrete circumstance.”
Social Viable Systems
Philosophic perspectives operate at the bottom of all paradigms, and are best explored
through an examination of ontology and epistemology. In the philosophy of science there
is a concern with questions of how scientific research should be conducted, given an
understanding of the nature of knowledge. As such those involved in philosophical tasks
and issues seek to explore the relation between ontology, epistemology and
methodology. Ontology is the study of being or existence that according to Weber (2003)
(who appears to be referring to Cocchiarella (1991)) may also be defined as a matter of
argumented systematisation about the nature of reality. There is another way of seeing
ontology (inferred from Roberto Poli, 2001), as a form of geometry, rather after the
notions developed by Reiman. Here we consider that one function of ontology is to
define a frame of reference that topologically distinguishes between arbitrarily defined
distinct modes of being through the creation of a referencing system. This can provide
for the creation of a geometry through which component properties and relationships can
be relatively simply expressed through the creation of a common referencing system. As
such geometry can arise through which component properties and relationships can be
expressed.
In contrast, epistemology is the branch of philosophy that is concerned with the nature,
structure, origin, limitations of knowledge. It deals with a number of related problems,
like sense perception, the relation between the knower and the object known, the possible
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kinds of knowledge and the degrees of certainty for each kind of knowledge, the nature
of truth, and the nature of and justification for inferences. It also refers to the
assumptions about knowledge and how it can be obtained (Hirschheim, 1992).
Knowledge is intimately connected with meaning, and so epistemology can also cover
considerations of the semantic fields that result from patterns of knowledge.
Methodology is concerned with ways by which reality and knowledge in given situations
can be studied, and it is interactive with ontology and epistemology. This is because the
assumptions that underpin ontology and epistemology determine assumptions about
methodology.
It is therefore useful to explore both the ontology and epistemology of any inquiry
approach, and this is particularly the case where philosophically distinct paradigms ae to be
related. Our approach is to adopt viable systems as one cornerstone approach in doing this.
A viable system is a notion identified by Beer (1979) as one that can be seen to be selfdependent, and thus take on an independent existence. For him a system can be viewed as a
set of hierarchies that together form a complex whole. The viability of such a whole can be
defined in terms of the viability of each hierarchical focus within it that constitutes the
system as a whole. These hierarchies may be most aptly seen as subsidiary wholes that are
embedded recursively or fractally (using the notion of complexity theory - see Yolles, 1999)
within the whole. The notion is consistent with the idea of the Russian doll with its reducing
inner duplicates, or the Chinese notion of the magic box-within-box. (Yu, 1994)
Viable Systems Theory as proposed originally by Eric Schwarz (1997) is an ontological
approach that proposes that adaptive autonomous systems have associated with them not
only a phenomenal domain in which structures and behaviours occur, but also a virtual
and existential domain. An example of the formal cybernetic ontological relationship
between the three domains is provided in figure 2 (based on Yolles, 2005). Its metaphor
differentiates between three domains of reality, that of phonomena (the thing), noumena
(the mind) and exitence (being), and we shall come back to these notions shortly. The
idea of operative management derives from Schwaninger (2001). It is also a form of
operative politics, and can be directly related to the autopoietic processes. Autopoiesis
enables images held in the virtual domain by an autonomous actor to phenomenally selfproduce, i.e., give their images a structured related behavioural status. Autogenesis is a
second order form of autopoiesis, and gives the latter guidance through the creation of
principles. These ideas are explored more deeply in Yolles (1999) and Yolles and Guo
(2004).
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Figure 2: Symbolic Ontological Relationship between the three Domains of Viable
System Theory (Yolles, 1999)

Schwarz (2001) provides a modelling approach that can explain why chaotic events should
not just be seen as temporary accidental fluctuations that occur in our complex social
systems, but are rather caused by the inadequacy of our worldview and our methods to
manage complex situations. He argues that explicative frameworks like religious or
political ideologies are not pertinent tools to understand these developments, and monodisciplines like economic science, sociology, psychology, anthropology, etc., are unable to
apprehend hybrid systems. A linguistic framework that comes from a suitable coherent
model is needed that is able to describe and interpret complex situations that are part of
more or less autonomous complex systems. He argues that various theoretical
developments have occurred to address such approaches, including general systems theory,
non-linear dynamics (chaos theory), complex adaptive systems research, cellular
autonomata, recursive and hyperincursive systems, and artificial life. The frame of
reference developed by Schwarz is intended to interpret complex systems with more or less
autonomy or operational closure (like self-organisation), and possessed of other related
facets as self-regulation, self-production, and self-reference.
The approach adopted here is one that comes out of the “complexity systems” stable for
which cybernetic principles, as discussed for instance by Beer (1959, 1966), are important.
In complex systems there is a special feature that Beer uses centrally to his work:
recursion. Following Espejo (1997) autonomous organisations handle the complexity they
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create by establishing a social space within which social subsystems exist autonomously
and thrive. He refers to this as recursion, where an autonomous organisation may be
expressed in terms of recursively embedded autonomous organisations. However, this may
equivalently be expressed in terms of fractal patterns: where a self-similar system looks
approximately like itself at different levels of inspection (Mandelbrot, 1982). The
organisation then has the potential to fulfil the purposes of the whole system through those
of its fractal parts, and this contributes to the development of cohesion. Espejo goes on to
explain that organisational complexity cannot be managed by assuming there is a unitary
purpose. Language and methodology are required that enable people to understand how
cohesion can be produced around the very different purposes existing among individuals
and groups within the organisation. These need to offer a means of creating structures
within which organisational actors can self-construct behavioural processes that allow
them to perform their own actions, while at the same time creating cohesion between
autonomous units in working towards an agreed purpose for the larger organisation.
Recursion is a fundamental feature of both of the two formal theories that we shall
introduce here. SVS theory is an approach that is able to graphically explain how systems
survive and change. It is based on the theory of self-determining autonomous systems
devised by Schwarz (1997). This form of Viable Systems Theory explored the mechanisms
and opportunities by which autonomous systems were able to survive and change. The
metaphor of this approach not only distinguishes between being (existence), mind
(noumenon) and thing (phenomenon), but it also considered that the thing has a particular
nature that is fundamentally systemic. The system is an idea that enables a collection of
related things to be seen as an integrated assembly, as a whole, that is more than the
separate things that compose the phenomenal domain of interest.
The autonomous system that we are talking about can be more simply depicted as in figure
3, referred to as the Social Viable Systems (SVS) model. We can briefly explore the three
domains that can be related to ontological contexts. Normally, people talk only of
existential and phenomenal context. A historical view of the existent comes from Kant, for
whom knowledge was seen to arise through a dualism that derives from the
interrelationship between a knower and an object. While these are separated from each
other, a partial fusion or synthesis develops between them. When it arrived, the supporters
of phenomenology dropped the notion of knowledge fusion or synthesis. Rather, it was
seen that the parts of knowledge come together through intentionality to create a whole.
The whole is constituted within the field of shared human existence or Dasein. It is also
maintained in phenomenology that access to reality is mediated through consciousness and
its attendant capacity for understanding. For many, understanding comes from knowledge,
and knowledge is acquired from the experience of phenomenal reality. There is an inferred
relationship between the existent and the phenomenal that has importance to modern
systems. Consider that a global phenomenon is defined by a set of local objects of attention
in durable interaction, and perceived through an existent conscious conceptualisation. If the
assembly can be assigned an existential identity that can also be associated with a global
intentionality, and that makes it distinct from the local objects that compose it, then the
global phenomenon has been identified as an emergent whole.
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Figure 3: An Autonomous Holon expressed as the SVS Model
In addition to the existential and phenomenal contexts that we have referred to, we can
identify another, the noumenal. Its antecedent is the notion that truth about reality can be
deduced with absolute certainty from our innate ideas, a notion prevalent in the 17th
Century through thinkers like Frances Bacon and Réne Descartes. Kant in the 18th Century
considered that these innate ideas were constructed by minds in what he called the
noumenal realm. Within these contexts, the notion of the noumenon can seen as a
consummate universal visualization of reality. Such absolute idealism provided entry into
the constructivist frame of reference, and enables us here to propose the notion of global
(or as a logical subset of this, local) noumena. Global noumena are constituted by virtual
ideates. An ideate is constituted as a system of thought expressible as logical or rational
structures that may be formulated as, or associated with, sets of often relatable but not
necessarily coordinated images. Ideates are formulated demiurgically by social collectives,
which construct them with intention over time and through the influence of social factors
(like culture, politics, ideology, ethics, social structures and economics), in an attempt to
“overcome chaos” and create conceptual order. Since each social collective produces its
own global noumenon which, like the collectives with their relatively distinct cultures and
ways of thinking, they are necessarily inconsummate relative to each other.
Each domain may host a singular system or plurality of related type system. Behavioural
systems are hosted in the phenomenal domain, virtual systems in the noumenal domain,
and metasystems in the existential domain. The three domains in their pattern of interaction
are together referred to as an autonomous holon that metaphorically describe social agents
(Yolles, and Guo, 2004). The holon is recursive in nature, and where the phenomenal
domain applies to individual and social behaviour, the three domains can be assigned
properties. Autopoiesis fundamentally enables images of a virtual domain to be manifested
phenomenally through self-producing networks of processes. Autogenesis enables
principles to be generated that guide the development of the system.
The formulation in figure 3 constitutes the ontological basis for Social Viable Systems
(SVS) theory, and it can be used recursively. An illustration of this plurality can be created
if we explore a constructivist approach to scientific enquiry (though there is no space to
show this here), using Frieden's (1998, 2004) idea of the creative observer, the inquirer
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whose worldview influences the way that information is acquired. It can also be related to
the notion of structural coupling that occurs for structure-determined/determining
engagement in an interactive family of systems. According to Maturana and Varela (1987,
p. 75) the engagement creates a history of recurrent interactions that leads to the structural
congruence between the systems, and leads to a spatio-temporal coincidence between the
changes that occur (Maturana, 1975, p. 321).
Oriental Viable Systems
The three types of Li are differentiable yet inseparable. Their inseparableness comes from
the notion (formulated by Confucius) that the meaning of one Li cannot be apprehended
without that of the other. In effect, the analytical process of differentiating between Wu,
Shi and Ren realities constitutes the formation of three ontological domains. These are all
intimately linked with human decision, and each have their own inherent Li which are
“different and distinct from each other, changeable in themselves, and influence each
other in every concrete circumstance.”
It is now possible to express the WSR model in terms of the cybernetic ontology that
underpins SVS, as shown in figure 4.

Figure 4: The Ontological Nature of the Oriental Viable System
It is possible to extend the WSR paradigm within the context of OVS. In the 11th Century
Zhang Dai talks of the “three treasures” (San Bao) of Taoism. While it is possible to refer
to the Wuli-Shili-Renli triad, the very nature of these ontological states requires energy to
drive them. Such energy is an essential ingredient for the “internal arts” of healing, and
for instance Sunshine and Wang (2003) note that there are three expressions of Chi (or
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Qi) energy exist that, in respect of their interest in acupuncture, are measurable. For them,
these three energies can be associated with matter, energy, and information.
Energy facilitation is an integral part of Taoism, and three ontologically distinct forms of
energy can be identified through the ancient idea of the three treasures. According to
(Liang and Wu, 2001) these treasures are the Jiang-Chi-Shen energies that theorize and
explain the human physiological system and the fundamentals for all facets of life and its
many variations. Jing (

) is the essence of material-life is a coarse physical energy,

Chi (
) is an energy that we may see as psycho-physical in nature, and Shen (
)
is the spiritual life force energy. As such the Jing, Chi and Shen are inseparably linked
with each another. The nature of this relationship is that Jing is manifested as Chi that is
in turn manifested as Shen. Shen may also ultimately be manifested as Tao - a process of
achieving ever-higher levels of integration. These energies underpin and enable the WSR
connections. In table 1 we show the connection between WSR and San Bao (the three
treasures in Taoist alchemy), and in figure 5 we show the relationship between the WSR
and JQS, illustrating that they are intimately connected in what Maturana might refer to
as a structural coupling in which each energy state intimately responds to and enables
each of the ontological knowledge conditions.
Developing the Dragon Metaphors in Feng Shui
The dragon metaphors are widely used in OSA throughout the Chinese history. In this case
situation we focus on Feng Shui dragon metaphors that are used of exploring a location and
the relationship with its environmental landscape. As we introduce to OVS model structure
as an embedded multi-hierarchy with different ontological levels (figure 1). At the dyadic
ontological level for instance, this permits us to express landscapes in terms of a logical
metaphorical relationship between two “dragons”, the mountain and water dragons that
together interact to create a landscape dragon. These dragons are code for conceptual forces
that emerge logically from the urban landscape structure.
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Table 1: Posited Relationship between WSR and San Bao, through the
commensurability of neo-Confucianism and Taoism
Paradigm
Epistemology
Neo-Confucianist
WSR

San Bao as a
triadic
neo-Taoist and
neo-Confucian
Energy

Mutual Linkage

Generic Ontology
Noumenal

Existential
Renli

Shili

Phenomenal
Wuli

Existential human
relationships through
paradigmatic
knowledge
Shen

Knowledge about
seeing, modelling
and engaging with
phenomena.
Chi

Knowledge about
phenomena

A directed ordered
existential process,
defined in terms of a
spiritual or dynamic
driver of life force
through meaning
beyond the physical,
sexual and animalistic
Renli-Shen
Shen energy drives
paradigmatic
relationships based on
asthmatically and
worldview

Psycho-cognitive,
linked to Jing and
Shen and that drive
the virtual
imagination.

Known as the
treasure of
physical energy,
and often seen in
terms of male or
female sexual
energy.

Shiki-Chi
Chi energy drives
psycho-physical
processes in two
aspects: exhibitions
in physical ability
and intellective
ability

Wuli-Jing
Jing energy drives
phenomenal
behaviour as
human creative
resources, and can
also be considered
as a condensed
seed of
information.
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Jing

Figure 5: Relationship between WSR knowledge states and SQJ energy states
The dyadic relationship between the dragons is also represented as a yin-yang
relationship. The nature of dichotomy that this creates is that the existence of one force
does not make sense without other. Therefore, when defining yin dragon and yang dragon
we have to know the comparative pairs, however a formal definition to yin-yang dragons
can be made as In Feng Shui metaphysics the yin and yang dragons are each part of the
dichotomous duality metaphor that can each be assigned to two types of landscapes.
Thus we may have mountain dragons and water dragons that each represents two basic
material elements of landscapes spiritualities. Yin-yang processes are not connected to
positivist Kantian metaphysics, but rather to constructivism (Yolles and Frieden, 2005;
Yolles, 2004). That means the nature of yin-yang and their very relationships are
dependent upon the interest of the inquirer.
Another example is the Feng Shui ritual within the measuring process is the flat plane
lands. A Feng Shui classic was written by Yang in the Tang dynasty that told us how we
can deal with the mountain and water dragons anywhere, even in a plane landscape
through the use of ritual formulation: one inch higher is mountain dragon and one inch
lower is water dragon. Those semantic dragon metaphors are adopted in ancient
gardening design as we come to the Beijing Royal Palace City in the front of main entry
there is an artificial water flow and a roads system that induces Chi flow into the gate.
We may also find a man-made stone hill in a specific direction that indicates that there
needs to be a mountain dragon Chi to reinforce the Feng Shui situation. These can be
viewed as ancient landscapes and environmental designs that link a built road system
with its surrounding. Within the context of the Chinese dragon metaphor, this has brought
16

a comprehensive imagery to represent and analyse the Feng Shui situation of human life
and death.
Analysis of the relationship between Man and the different dragons can occur through the
use of WSR. We can take man as the Ren dragon, the mountains and waters are Wu
dragons, and the connection between those are Shi dragon. There are many examples that
show us that the dragon as metaphor has long history of usage in the oriental metaphysics
and it still guides Chinese culture.
The WSR model can be used to simplify all of the complex aspects of Feng Shui
metaphysics, whose systems where formed in the Tang dynasty by Yang Yusong who
wrote his Tian Yu Jing ( _ _ _) and Qing Nang ( _ _) series (see Ye, 1997).
The Dragon Metaphor as an OVS model
Dragons in Feng Shui are a virtual logical or rational ideate construction that exist as a
result of spirit that results from understanding and knowledge. The relationship between
mountain and water dragon can be expressed in terms of another related metaphor.
Following Yolles (2005) we can refer to two dichotomous elaborator forces that operate
in a yin-yang relationship as ideate or imaging components. These are equivalent to
patterning and dramatizing forces. These are defined as follows in table 2, and the
graphical relationship between the mountain and water dragon is represented in figure 6.
What is significant here is that by the principle of recursion, and we can recursively
embed the whole virtual domain for figure 5 into the (virtual) patterning domain, making
some slight adjustments to the interpretation of each regressed domain due to the new
context. The consequence of this is that the mountain dragon has within it both itself and
the water dragon from which it arises. A similar argument applies to the water dragon. In
the classic Feng Shui tradition, in fact, these principles have been universally practiced
since the time of the Tang Dynasty. There is another manifestation for this. The existence
of a planes dragon (metaphorically connected to flat lands like savannas) is such that the
mountain dragon arises out of the water dragon or vice versa. This paradigm has shifted
since the time of Yang who wrote at the end of the 9th Century, who argued that for
balance and harmony in the landscape a good location must have both water and
mountain. This is a prerequisite condition. However, it is not the only condition. The
sounds of the great plane area have greater anticipation that does the mountain area in
that there is little resistance to flow, as would occur in the mountain composed of
restricting structure or in water that flows in its own trajectories. Master Jian Dahung also
supported such an idea in his famous book known as the Classic Water Dragons
published in the 17th Century.
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Table 2: Relationship between Water and Mountain Dragons of the Oriental
Metaphor.
Polity
The creation of
direction and
potential outcomes
Through the
acquisition of
symbolic
representation of
affective knowledge
(called elaboration
knowledge) this
operates through
virtual knowledge
that operates
through information
that comes from
measures of variety.

Elaborator forces
Involved in the
creation of directed
impulse
Supports both
elaborators (who
understand how to
deal with the
relationships between
cultural attributes) and
planners (who through
their understanding of
cultural attributes and
its patterns of
knowledge are able to
determine possible
trajectories for
action).

Patterning Mountain
Dragon

Dramatising
Water Dragon

This is connected to
problems of symmetry,
pattern, balance, and
the dynamics of
physical relationships
between entities. It
defines patterns of long
term change, embeds
principles of
organisation, is
associated with mass
and inertia, is able to
change
metamorphically, and
maintains an implicit
record of its own
history.

This is
associated with
purpose and
direction, and
embeds
direction, flow
and narrative in
its everchanging story.

Figure 5: Relationship between WSR knowledge states and SQJ energy states
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Figure 6: Relationship between Mountain and Water Dragon

While the mountain and water dragons can each be envisaged as virtual entities that
operate in the virtual domain, they may each be considered to exist as autonomous
systems with their own proprietary virtual and existential domains. Here they interact,
this resulting in a balance that is manifested in the phenomenal domain. This interaction
can be expressed in terms of OVS as shown in figure 7. Here, when referring to the local
domains of each metaphorical dragon, we use the terms traditional to managerial
cybernetics. Considering each phenomenal dragon as a system of structure with its
associated behavior, each system has associated with it a metasystem (an existential
component) and a virtual system (a noumenal component).
According to the theory of SVS, the mountain and water dragons can become one when
they find harmony together, and when this occurs they are spontaneously manifested into
the planes dragon. This relationship can be explained within the context of SVS as
illustrated in figure 8.
While we can easily demonstrate the relationship between the distinct dragons, the
question now is how can measurements be made for an urban landscape that affect the
balance between the mountain and water dragons? The base relationship is expressed in
figures 9 and 10. In figure 9 we illustrate that the inquirer into the urban landscape affects
the nature of the observations or measurements being undertaken. Figure 10 is an
elaboration of figure 9, in which it is shown how the logical dynamic of the urban system
can be identified in terms of dragon relationships.
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Figure 7: Interactive Relationship between Water and Mountain Dragons

Figure 8: Balanced relationship between Mountain and Water Dragons resulting in
the Planes Dragon as a Balanced Alliance
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Figure 9: Relationship between Dragon Model of Inquirer and the
Observation/Measuring Process

Figure 10: Relationship between Dragon Imagery and Measuration
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Measurement in Feng Shui
We have no space in this paper to explore to any great depth the techniques involved in
Feng Shui measurement. The purpose in this section is simply to indicate the feasibility
of adopting the OVS approach to create measurements that can result in a Feng Shui
evaluation to bring harmony in the relationship between the urban and natural landscapes.
We have developed a simple model to understand how Feng Shui measures an urban
landscape. To measure the balance between the yin and yang dragons we have to
extended our focus down to lower ontological levels that include the triadic WSR, the
pentadic 5 element, or even more deeply than we have indicated in figure 1, through the
octadic trigram called Bagua that creates a set of dimension that enable Feng Shui
calculations to be related immediately to landscape orientations. The dimensions of the
octal are fundamentally the 8 symmetric points of the compass to define a landscape in
terms of space-time energy changes. This octal can also be related to the five elements
which now creates a context for which the following metaphorical representations are
made: wealth, fame, love, family/health, education, career, and three types of luck. All of
these approaches come together to contribute to the overall measuring process in Feng
Shui, and this can therefore be used as a means by which landscapes can be related to
personal fortune.
It is not only Feng Shui that has access to the Chinese cosmological hierarchy. All forms
of Tao practice involve a variety of ontological levels, for instance acupuncture involves
the pentadic level, while the social measuration involves the triadic and perhaps also the
pentadic ontological levels depending upon what degree of detail is required. Here we
shall simply be concerned with measurement through the triadic ontology as discussed
earlier through WSR.
We have said that our frame of reference for measurement will be defined in terms of the
dyadic and triadic ontological levels. The dyadic level, through the notions of Tian
(heaven) and Di (earth) provides a context for the frame of reference, and the triadic level
WSR provides for the detailed analysis.
A good Feng Shui location indicates that the urban landscape can harmonise with the
natural landscape. In the Fung Shui tradition principles of measurement for the degree of
harmony that exists follows one of two main academic schools of thought. These are the
Form School which focuses on the formative structure of the landscape. An example of
this comes through the work of Yu (1994) who has developed fractal form of Feng Shui
of this type. The other school is the Li School, which involves the creation of a virtual
dragon as a measurement of the phenomenal mountain and water dragons that are
constituted as the front and back of a building. These dragons and their interaction can be
defined as part of the Wuli domain as illustrated in figure 7. The virtual dragon is the
mountain and water dragon in change throughout space-time.
In traditional classical Xuan Kong Fung Shui a river map is used to evaluate the
landscape. A "magic square" is used to perform Feng Shui calculations. This consists of a
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3x3 matrix on which the Taoist metaphysics develops. Its distribution of 9 numbers
constitutes a reflection of the overall landscape, and this distribution needs to be ordered
to reflect landscape harmony and balance in the landscape design. The numerical shape
of the matrix is a result of the Feng Shui measuring process that used a set of algorithms
that is beyond the scope of this paper. To measure the change processes reference should
be made to the Book of the Burial written by Guo of the Jing dynasty 1400 years ago.
Conclusion
Oriental philosophy hinges on a systemic ontology referred to as its cosmology, which
defines how levels of greater detail can be accessed through different types of modelling
process. It is consistent with modern notions of complexity in that it permits higher
simple ontological levels to define contexts within which lower levels and their more
complex details are expressed. The very interaction between these different ontological
levels is important to any conceptual modelling that occurs within Taoism. The ontology
that derives from Social Viable Systems theory is different. It relates rather to the idea
that autonomous systems exist with their proprietary ontology’s. In the context of Tao,
the dragons are conceived as virtual autonomous organisms that have a spiritual origin,
and otherwise interact with other dragons in ways that enable predictable outcomes to
develop. The ingenuity of Tao conceptualisations as it has developed over the last three
millennia is only appreciated when one sets the models up within a scientific context. The
capacity to create sophisticated models that deal with a variety of levels of complexity
(only some of which have been explored in this paper) is also impressive.
We began this paper by discussing the problem that the Oriental philosophical paradigms
are quite distinct from those in Science. In particular they use different metaphors to
underpin their knowledge processes. The consequence of this is that the paradigms are
incommensurable. The approach that we have adopted is intended to overcome the
problem of this incommensurability, thereby enabling some degree of metaphor
transparency to occur as far as science is concerned. To do this we have used the social
cybernetic viable systems theory and in particular Social Viable Systems theory.
We have set up SVS within its complex cybernetic capacities, and shown that they can
easily reflect the metaphors of Taoism. Indeed, doing this provides some significant
degree of transparency for the whole Taoist process if explored from the more familiar
scientific perspective of SVS. The cybernetic principles that are well embedded in
science provide very powerful explanations of the whole Taoist process. From this base,
we have discovered that the dragon metaphor of the Tao is reflective of dichotomous
interactive forces rather like the work of Pitrim Sorokin (see Yolles and Frieden, 2005) in
his exploration of socio-cultural change, or Jung’s (see Yolles, 2005) ground breaking
work on personality.
This paper has should be seen as an introduction to the OVS paradigm, rather than
providing a full exploration of the practical aspects of Feng Shui. The development of a
complete Oriental Viable Systems theory that can encompass not only the principles and
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practices of Feng Sgui, but also other of the practical arts of Taoism, is a long and
extensive process.
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According to the Grolier encyclopaedia
According to Joseph (1946) method is any set of rules for dealing with inquiry that
instructs how to set about the task of discovering knowledge. The consideration of such
rules, as distinct from the use of them, is methodology. Methodology however, appears to
be used in two ways: (i) in the abstract as the study of the rules within method that enable
the discovery of knowledge, and (ii) in generalised practical terms of logic applied to a
given situation. Myers (1999) is interested in ontology and epistemology in association
with types of method. By method he means a strategy of inquiry which moves from the
underlying philosophical assumptions to research design and data collection.
There are many explorations of this, for instance
http://www.fengshuibestbuy.com/eightaspirations.html
A paradigm may be defined as an expressed shared worldview that is built on a cultural
belief system, maintains a pattern of knowledge that provides particular ways of
understanding situations, and directs the behaviour of its membership.
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A comparative Anthology of Ancient Texts, in http://origin.org/ucs/ws/wsintr4.cfm,
accessed, April 2005
Chinese-English on line dictionary at http://www.tigernt.com/cgi-bin/cedict.cgi
By this we are recognising that the concepts of recursion and fractal structures are closely
related.
Husserl is responsible for this. See for instance http://www.husserlpage.com/
This is Heidegger philosophy. See for instance
http://www.webcom.com/paf/ereignis.html,
For a definition of these terms see for instance the The Tai Chi Chuan Lun (Discourse) at
the website
http://www.taichichuan.co.uk/information/classics_lun_commentary.html, or the the
Toowoomba Buddhist Centre, T’ai Chi,
http://www.fwbo.org.au/toowoomba/tai_chi_chuan.html, accessed June 2005.
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Abstract
Stafford Beer created the first, and until recently, the only approach able to explore organisational
fitness using his Viable System Model (VSM). More recently, however, a new approach that
comes out of a related stream of theory has also appeared called Organisational Patterning (OP)
which is able to complement the use of VSM. The primary distinction between the two
approaches is that the VSM is qualitative exploring structural faults, while OP is concerned with
exploring the coherence and pathologies of an organisation and is quantitative in nature. The case
application for OP being adopted is the banking sector in China. Major problems have arisen for
China’s state-owned commercial banks since the country has joined the World Trade
Organisation. To be able to respond fully they first need to be able to determine their degree of
coherence and the nature of their pathologies. Such ill-conditions will influence the ability of the
banks to change. The approach adopted in developing OP comes from a relatively new Viable
Systems paradigm called knowledge cybernetcis.
The Chinese Context
China is currently passing through two imperatives for change (Figure 1). One is the imperative
from globalisation that it is experiencing through its membership of the World Trade
Organisation, and the other is informatization, as information technology takes hold and pushes
forward new ways of working and connecting with potential customers. While the latter has
produced a very large number of studies on the impact of new technology within the last decade,
particularly with the rise of the Internet, the interest in this paper lies more with the globalising
imperative that constitutes a drive for change and therefore viability within a new competitive and
regulative environment. This environment can be identified by distinguishing the imperative in
three different types of effect, phenomenal, noumenal, and existential, as shown in Figure 2.
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The WTO Imperative
The history of the WTO imperative has more than a generation. In the autumn of 1898, US
President McKinley stated his desire for the creation of an "open door" that would allow all
trading nations access to the Chinese market. It was not until December 1978 that China
established its own “open door” policy when Deng Xiaoping that set in train the transformation of
its economy. Prior to this China's main trading partners had been the USSR and its satellite
countries. This coincided with the recognition that China needed Western technology and
investment, and this meant opening its door to foreign businesses that wanted to set up in China.
As an entry into this four special economic zones were authorised in southern China with tax
incentives to attract foreign capital and businesses, much of which came from overseas Chinese
in places like Hong Kong and Taiwan.
In 1980, China once again joined the World Bank and returned to the International Monetary Fund.
In 1984, it established business relations with the Bank for International Settlements. In 1985, China
formally joined the African Development Bank, and in 1986 officially became a member of the
Asian Development Bank1. In particular, after joining the World Trade Organization (WTO),
China’s financial firms, especially, State-owned Commercial Banks is being put into the
international market where has been being competitive.
Since the 1980s China has steadily broadened its finance sector. A group of foreign-capital and Sinforeign joint venture financial organisations have been established in the special economic zones
and coastal open cities as well as in major inland cities, and the right to do RMB business has been
given to some foreign-invested banks. The Chinese government decided to enlarge the regions
where foreign-invested banks are able to establish business operation organizations, from 23 cities
and Hainan province to all major cities. By the end of 1999, a total of 177 commercial foreign
financial banks set up branches abroad to develop international credit business. Among them, the
Bank of China has the most and biggest branches.
In December 2001China also formally joined the World Trade Organisation (WTO). This has an
impact on its financial system, which is experiencing some turmoil because it is unsure of what to
expect from the change, or how to deal with it. Even where it may know how to respond, it lacks
the structured approaches by which it can change its culture to enable that change to be
developed. It is also reason why more and more numbers of large institutional organisations will
be facing similar problems. Since China has membership of WTO its institutions are becoming
subject to: (a) new potential competition from abroad, and (b) the possibility of taking its business
abroad.
Managing Change through Structured Inquiry
The Chinese financial system is passing through transformational change as the country joins the
World Trade Organisation. In complex situations like this structured inquiry through a
methodology is needed to help guide the change process for organisations. Transformational
change must deal with organisational culture. Organisational Development (OD) is a
methodology that can help in this. However, it has some problems that need to be addressed. In
this project the paradigm of OD will be developed to make it more consistent with modern
systems theory and the notion of the intelligent organisation in a complex world. The new
paradigm, involving the idea of organisational patterning, will then be formulated into a set of
1

See www.china.org.cn/e-china/banking/introduction, accessed June 2003.
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tools that will be applied to organisations that are part of the banking system in China to both
evaluate the utility of the new tools, while helping the change process.
Organizations today are facing complex, rapidly changing and unprecedented environments. In
order to be effective and efficient, they must continuously adjust their internal configurations
including structure, technology, organizing and work process, and culture. Organisational
Development (OD) is a methodology that can help in this. However, it has some problems that
need to be addressed. In this the paradigm of OD will be developed to make it more consistent
with modern systems theory and the notion of the intelligent organisation in a complex world.
The new paradigm, involving the idea of organisational patterning, will then be formulated into a
set of tools that will be applied to organisations that are part of the banking system in China to
both evaluate the utility of the new tools, while helping the change process.
Due to globalization of national economies and evolution of multinational corporations, OD has
been increasingly practiced in organizations outside USA on recent years (Cummings and
Worley, 1993). The next ideal testing ground for Organizational Development and Change will
probably be in China (Sun, 2000). The dramatic transformation of China’s economy since the late
1970s has drawn increasing attention from both business world and academic researchers.
China’s economy has grown almost 10 percent a year in the last two decades. It achieved a total
of $280.8 Billion trade with other nations in 1995. The number reached $260 billion from January
to September in 1999 (People’s Daily, 1999a). In the twenty-first century China will be the
largest producer of industrial goods and the second-largest trading nation after the USA (The
World Bank, 1997).
The State Commercial banks, part of the financial system, are in particular facing
transformational change as they face with new rules, regulations and competition, and their
traditional ways of making decisions, underpinned by their traditional values, has to change. This
implies that change has to occur at a cultural level, and perhaps the most appropriate structured
methodology to assist this process is Organisational Development (OD). However, there is an
argument that OD is not up to the task of assisting transformational change, and it therefore needs
some assistance. In this paper we shall apply cybernetic principles to OD, resulting in an
approach that we refer to as Organisational Pattering (OP).
Some Limitations of Organisational Development
Organisational Development (OD) is about 2 generations old. It adopts Nadler’s (1996) idea that
the system as a transformer of inputs to outputs. Such systems are seen to need to have
“favourable transactions of input and output with the environment in order to survive over time”
(Nadler, 1996, p86).
OD is an inquiry approach that seeks to find a balance of forces with its environment (Pugh,
1993), and if change is to occur in organisations, then it must address both psychological and
organisational grounds. It was originally conceived as a strategy for large-scale cultural and/or
systemic change that depends on many people accepting the need for change, and until recently was
based on diagnosing gaps between what is and what ought to be (Weisbord and Janoff, 1996).
It has a paradigm that is consultant orientated and people-centred, and thus has a subjective
orientation. It is concerned with intervention into problem situations to achieve change management
through individuals and their relationships. It arose from behavioural psychology, applying
concepts to management that were formulated from a programme run by Pugh and Hickson, and
has developed with work from people like Argyris (1970), Kotter and Schlesinger (1979), and Huse
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and Cummings (1985). Schein (1970) defined OD consultants as facilitators who assisted
organisations to improve their inherent capacity to cope with problem situations by helping them to
diagnose themselves, select their own responses, and determine their own progress.
Its intended use is “to articulate a mode of organisational consultancy that paralleled the clientcentred approach in counselling and contrasted with consultancy models that were centred on
expertise” (Coghlan, 1993, p117). However, at its broadest, OD is concerned with “boundaries and
relationships at a number of different levels between enterprises, their stakeholders and society, and
the way in which these relationships could change over time” (Pritchard, 1993, p132).
Harrison (1994) takes a view that would can be aligned with that of the sociotechnical school of OD
thinking, in which organisation are treated as open systems within an environment, and pursue
primary tasks that can be realised if their social, technological, and economic dimensions are taken
into account. Harrison explains that consultants who use traditional OD tend to assume that
organisations are most effective when they “reduce power differences, foster open communication,
encourage cooperation and solidarity, and adopt policies that enhance the potential of employees”
(Harrison, 1994, p8). To help assist organisational forms and cultures towards this ideal, they often
use small group training, feedback on interpersonal processes, participative decision-making, and
build on strong cohesive organisational culture. However, for Harrison traditional OD is based on a
narrow view of organisational effectiveness. It “does not seem to work well in organisations that
emphasise status and authority differences or in nations that do not share the values underlying
development. Even where they are appropriate, traditional organisational development interventions
usually yield minor, incremental improvements in organisational functioning, as opposed to the
radical transformations needed for recovery from crises and decline” (Ibid., p8-9). To make OD
more flexible and broaden its ability to deal with organisational problems, it must be able to deal
with changes in organisational form, strategy, and culture, power alignments, political bargaining,
cultural diversity (at different levels of the organisation), stability and instability.
Nadler’s models that were used to formulate OD sees an organisation as a general open system
connected to its environment, and a transformer of inputs to outputs. The model is referred to as
the Congruence Model of Organisational Behaviour (Nadler and Tushman, 1977; 1979) because
it supports the notion that organisations need to have congruency between four subsystems: tasks,
individuals, formal organisation and informal organisation.
It is often the case that if an organisation is experiencing a changing environment that it must deal
with, then it may have to change something about itself if it is to survive. That is, it may need to
adapt. Change in the operations or structure of an organisation are usually reflected in the need to
make a change in the organisational culture. It adopts a subjective rational perspective,
demanding that individuals with an organisation are involved in the total change process.
Nadler takes resistance, control, and power to represent three general problem areas that must be
addressed when change is to be introduced. Resistance to change (Watson, 1969; Zaltman and
Duncan, 1977) occurs by individuals when they are faced with change situations that affect their
security or stability. It can generate anxiety, can affect their sense of autonomy, and can make
them alter the patterns of behaviour that have enabled them to cope with the management
structures and processes. Control is required to manage the change, because according to Nadler,
change disrupts the normal course of events in an organisation, and undermines existing systems
of management control. Power is also a focus for change situations. Power relationships are upset
and a political dynamic of change is required. This may result because people may feel that their
power positions are threatened, or because individuals and groups may engage in political action
because their ideological position changes.
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An organisation is seen as a political system composed of individuals, groups, and coalitions,
which can be seen as competing for power (Tushman, 1977). New ideologies can also influence
power positions. Balances of power exist within organisations, and changes can upset these,
generating new political activity that forges stable power relationships. In order to facilitate
change, it is necessary to shape the political dynamics of an organisation to enable change to be
accepted rather than rejected.
We may note from Checkland and Scholes (1990) the attributes of power. If we distinguish
between formal and informal attributed power, we can include with formal attributes role-based
authority and representative participation in decision making bodies, and informal that includes
intellectual authority, personal charisma, external reputation, commanding access (or lack of
access) to important information, membership or non-membership of various committees or less
formal groups, the authority to write the minutes of meetings. In the same way that Harrison
(1994) sees that the dominant view about OD is that it should be used to reduce power
differences, so Belbin (2001) sees that formal power is not be a contributory factor to
organisational processes.
The OD paradigm demands that it is not only power but also resistance to change and control that
are required to manage the change process. All are seen as problems for the organisation that
need to be overcome. The relationships between these problem and the actions to be taken to deal
with the problems is given in Table 1.
There are one or two concerns about this table however (Yolles, 2000), over the terminology that
that is used in defining the problem areas of the change process in relation to the actions. The
problem of resistance to change is expressed in terms of four actions that are intended to motivate
the organisation to adopt a re-orientation that can deal with the change. Thus, action (1) and (2)
develop the fundamental support that is able to motivate a new orientation for the organisation. In
(3) the use of social symbols can be used to share meanings through which explicit and implicit
patterns of behaviour are acquired and transmitted. In (4) the creation of stability is a concretising
of the orientation that has been created. Hence, Nadler’s idea of the problem of resistance to
change is also one of providing a re-orientation in the change for the organisation as a whole. The
idea of an organisational re-orientation will subsume within it the need to reduce resistance to
change.
Table 1: Generic Problem Properties of Organisations in Need of Change
Problem
Resistance

Need
Motivate change

Control

Manage the
transition

Power

Shape political
dynamics

Action
1. Assure support of key power groups
2. Use leader behaviour to generate energy in support of change
3. Use symbols and language
4. Build in stability
5. Surface dissatisfaction with present state
6. Participation in change
7. Rewards for behaviour in support of change
8. Time and opportunity to disengage from the present state
9. Develop and communicate a clear image of the future
10. Use multiple and consistent leverage points
11. Develop organisational arrangements for the transition
12. Build in feedback mechanisms
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Consider now the problem of control. This is normally associated with a cybernetic concern.
However what is referred to as managing the transition does not seem to directly relate to the
control and communication involvement of cybernetics, and so the term seems wrongly applied.
Rather it would seem to be the case that managing the transition expressed in terms of the actions
relates more to the possibilities of development open to an organisation. Let us see why. The
action (5) of surfacing dissatisfaction is a pre-requirement that will in part also seek the views of
the membership of the organisation, thereby identifying the unrest that perturbs the organisation
and enables the possibility of creating variety. Action (6) is directed at the manifestation of
variety, as is action (7). Action (8) provides for the possibilities thrown up with the variety
generation to be selected and instituted, and is therefore part of the dynamics of the change
process.
Finally there is concern with the term power seen as the problem. Here, actions (9) and (12) are
cybernetic processes that may be considered to be independent of power. Also, point (11) rather
relates to an organising process than to power, and thus is a function of polity that enables the
creation of order. All three points therefore are an energising process as opposed to a power one,
and perhaps be better described as kinematic - an energetic movement that can be considered
abstractly without reference to the source of that motion. Point (10) identifies leverage points to
pressure the change. While leverage is consistent with the creation of force and the use of power,
we can note Belbin’s view about management without the use of power. This would enable us to
try to be consistent with the subjective epistemology that OD addresses. It may be better or
operate without the use of power based leverage points, and rather see this in terms of the
facilitation of support. There may be a number of ways of doing this, including the use of
semantic communications (embedded in Habermas’ (1984) theory of communicative action)
implying the accumulation of meaning for those involved in the change. The process of
establishing this infrastructure is an adaptation of structure that can service the needs of the
change, which is a kinematic process. Thus, it does seem that the word kinematics is more
appropriate than power. Since it is movement, it can also be associated with political dynamics.
However, these points are also connected with the manifestation of the possibilities inherent in
the situation.
As a result of these considerations, we propose a revised form of OD model that provides more
consistent with Nadler’s proposed actions and the meanings of the terms that underpin his
constructions (Table 2).
Table 2: Alternative Presentation of Nadler’s Model
Problem
Changing
orientation

Need
Support the change
Underpin the change

Manifesting
possibilities

Energising
kinematic
processes

Manifest perturbing unrest
Manifest support and variety
generation
Introduce new variety
dynamically
Cybernetics
Polity
Semantic communication

Action
Assure support of key power groups
Use leader behaviour to generate energy in support of
change
Use symbols and language
Build in stability
Surface dissatisfaction with present state
Participation in change
Rewards for behaviour in support of change
Time and opportunity to disengage from the present
state
Develop and communicate a clear image of the future
Build in feedback mechanisms
Develop organisational arrangements for the transition
Facilitate support
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Social Viable Systems Theory
Social Viable Systems (SVS) theory was originally developed from the work of Eric Schwarz
(1994; 1997) and Beer (1979). It adopts a subjectivist rational perspective and has implicitly
drawn on board soft system such as Soft Systems Methodology (Checkland, 1980; Checkland and
Scholes, 1990) and Critical Systems Thinking (Midgley, 2000; Jackson, 2000; Ulrich, 1983;
Flood and Romm, 1996).
SVS has two explicitly defined components: ontology and epistemology. The ontology provides a
social geometry through which topological distinctions that facilitate easier analytic analysis.
These distinctions are referred to as domains of reality (already referred to in Figure 1), as
illustrated in Figure 3 and defined in Table 3, discussed at some length in Yolles and Guo (2003).
The epistemological aspect is concerned with the nature of the knowledge, the partiality of this
knowledge being represented as content in the ontological divisions.
Autopoiesis (selfproduction) as a network
of operative processes
(that manifest
phenomena).

Autogenesis (self-production
of principles) as polity (that
induces order)

Existential domain
(Culture, worldviews)
Knowledge

Noumenal domain
(Order through
images, system of
thought, ideas).
Information

Phenomenal domain
(Behaviour, structure)
Data

Autopoiesis as
corrective regeneration
of operative network

Autogenesis as corrective
regeneration of polity

Figure 3: Social geometry of SVS model

Table 3: Nature of the dimensions of SVS
Types of Domain
Phenomenal

Ontological Content
A function of phenomenal reality that exists when material objects or events are in interaction.
The perception of this is conditioned by a cognitive knowledge-based frame of reference. It is
locally cognitive, and phenomena are taken to truthfully experience. The system is often a

component of this domain.
Noumenal

Existential

A virtual condition of mind in which rational, symbolic or logical relational connections between
conceived entities are constituted by coordinated unintegrated images or system of thought.
These relate to phenomenal reality and connect with purposefulness. It is local to the experiences
of the perceiver and involves interpretative rightness. Images of value and belief are maintained,
partly represented through ethics and ideology. The domain is conditioned by a cognitive
knowledge-based frame of reference. The virtual system is normally a component of this domain.
A function of being in which a local belief based creation of concepts and their patterns is held in
worldviews (maintained through appreciative sincerity), which enable the establishment of a
frame of reference, and determine what is known and their related meanings. These conditions
virtual noumenal images, provides substance for them, and supports the sensory capturing of
phenomena. The metasystem is normally a component of this domain.
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Any autonomous system may be seen in terms of the three domains. Autopoiesis enables the
noumenal domain attributes to be manifested phenomenally, subject to conditions formulated
through autogenesis. Thus for example, autopoiesis is an ultimate consequence of polity and
creates a potential for phenomenal social structure. However, polity is subject to the constraints of
the possible, identified through the knowledge based principles that constitute autogenesis, which
in SVS can be described as the manifestation of phenomenal social structure through the
ontological relation2 between the noumenal and phenomenal domains. The nature of these
domains, including their generic properties, is well defined from the work of Habermas (1987)
and Yolles (2005). It has developed (Yolles, 2000) from this into a potentially powerful tool that
can enhance the capacity of OD to pattern organisations that are in need of change management.
System Coherence and Pathology
The SVS model is concerned with viable systems: those that are self-contained in their ability to
survive, and able to support adaptability and change while maintaining their operational or
behavioural stability. Viability requires social collective coherence, and the reduction of
pathology.
By coherence we mean the existence of logical or aesthetic consistency in a set of parts that
constitute an autonomous system. This consistency enables logical connections to occur (that are
not pathological and therefore harmful to the system). It also permits the integration of diverse
elements, their relationships, or their values within the autonomous system. The parts of the
system that we have referred to may be ontologically distinguished across distinct forms of
reality, or epistemologically differentiated within a given domain of reality. Ontological
distinction implies that within domain consistency there should be consistency between the parts
that constitute content, and between domain consistency should also occur across domains
through their ontological relationships, as defined by autopoiesis and autogenesis. Ultimately,
coherence should result in the capacity of an autonomous system to form a harmonious or
credible whole.
There is a cultural argument possible for the explanation of coherence, which centres on
organisational paradigms. A paradigm is a group phenomenon that has its own culture (Yolles,
1999). The concept of culture (Williams et al, 1993, p14) involves values, beliefs, attitudes and
normative behaviours that are defined through belief. Normative behaviours are central to
paradigms because they constitute accepted formal types of behaviour that the paradigm holders
expect and accept. Behaviour that does not conform to those norms may be illegitimate or
suspect. Each department in an organisation develops its own paradigm because its operations,
tasks and duties are distinct from those in other departments. It is because of this that language
becomes differentiated too, and a differentiated language is an indication that different paradigms
exist (see Yolles, 2004). These language differences can be referred to as a matalanguage
(Koestler, 1967) because which within the paradigm offers a common local way to communicate
meaning of situations that the paradigm holders are exposed to and which is specifically relvant
to its operations. This is a notion supported by Kyberg (1968, p7), for instance, who tells us that
whenever we talk about something formally defined, we must involve a metalanguage. Since the
paradigm a cultural phenomenon, it should also be reflective of the organisational culture.
However, if this is to occur, then this requires close association between the different
departments, at least through communications, so that mutual meanings are developed across the
paradigms. When this occurs, so the organisation may be classed as being more coherent.
2

In chapter 7 we shall explain that the ontological relation between the organising and behavioural
domains is one of “autopoiesis”.
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Hence, coherence tends to refer to global conditions (Yolles, 2005), like the whole, while
pathology tends to express more local conditions that can affect coherence. Pathologies occur
when individuals and groups in a social system are prevented from autonomously regulating their
collective existence in a way that opposes systemic viability (Yolles, 1999). Pathology may not
only be explored in terms of groups, however, but also in terms of any ontological classification.
Thus for instance, the reality of one group can be differentiated from that of another, and this
distinction can then be classed as an ontological one3. However, ontological distinction has, in
Yolles’s (2005) SVS model, been defined in terms of organisational properties as will be
depicted in Table 5.
Organisational pathology has been explored by Lyden and Klengale's (2000), for instance, who
found that they have numerous symptoms that include barriers to open communications. The
major symptoms that they list as being common are: declining profits; decreasing productivity;
increasing absenteeism; barriers to open communication; exclusively upper echelon in all
decision making; lack of employee commitment to the organisation; low levels of motivation and
morale; organisational reputation of no employee interest; existence of unethical behaviour; lack
of goal setting; lack of mentoring; lack of development and training programmes; and lack of
trust among employees. In order to assess the extent of the pathology, they recommended that
questions should be put to a workforce about their perception of: internal communication;
employee participation and involvement; employee loyalty and commitment; staff morale;
institutional reputation; ethics; recognition of employees' contribution; alignment of corporate,
department, team as well as individual goals; leadership; employee development opportunities;
and resource utilisation.
Another approach that uses the idea of pathology is Drama Theory (Howard, 1999), which
explores through the theatre metaphor conflict development. It postulates four types of pathology.
In pathology 1, an agent (the character) deliberately fails to communicate in its interaction with
others leading to conflict formation. In pathology 2, characters find that their aspirations differ, so
that their differences are contested. Strongly held ideologies reinforce this contestation. In
pathology 3, once a potential conflict has arisen, the characters get “locked in” through to it
resulting in emotional momentum. In pathology 4, a situation is not properly resolved since
certain characters have unwillingly accepted a solution they aren't reconciled to.
Habermas’ (1987) also considers the notion of social pathology used in describing his colonisation
of the lifeworld, and Beer (1979) worked with the idea of autopoietic pathology. Other forms of
pathology can also be identified (Yolles, 2005) that are relevant to viable systems theory, and
these include like anticipatory contradiction and projective anticipation, political paranoia, and
paradigmatic schizophrenia. It is possible to define pathologies in terms of the social geometry of
SVS, and this is illustrated in Figure 4 and explained in table 4. For simplicity we have combined
the unconscious cultural state and disposition.

3

Ontology is defined as an explicit formal specification of how to represent the objects, concepts, and other
entities that are assumed to exist in some area of interest and the relationships that hold among them.
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Autogenesis and principles through
a knowledge related cultural
Type 21
normative coherence

Autopoiesis and
manifestation of patterns of
behaviour
Type 11

Existential
domain
Culturally based
knowledge rich
worldview

Phenomenal domain
Data rich social
structure and
behaviour

Noumenal domain
Information rich
images and/or
system of thought
Type 12

Autogenesis and regeneration of
knowledge (affecting worldview)
through evaluative perceived
experience

Type 22

Autopoiesis and regeneration of
ideate or system of thought

Figure 4: Transverse psychological model of the collective showing type 1 and 2 pathologies
The first of the types of pathology (type 11 and 12) that we shall refer to occur when autopoiesis
is blocked, and this can result in disassociative behaviour that has little reference to subconscious
images. When this occurs, behaviour may be influenced directly by the unconscious. The second
type of pathology (including type 21 and 22) that can occur is when autogenesis is blocked, so
that normative coherence cannot develop within the cultural fabric of the plural actor, in part
because learning is not possible. This has major implication for the way in which patterns of
behaviour become manifested. Micro-variations to this can occur by defining two forms of each
type of ontological pathology, as illustrated in Table 4, as types 11, 12, 21, and 22. An example of
the type 11 problem might be when recurrent patterns of behaviour occur independently of
subconscious constraint but responsive to the instinctive or emotional unconscious. In the case of
social communities that have cultural instability (where their may be a plurality of shifting
norms), this non-coherent and perhaps gratuitous/un-self-regulated behaviour may simply
respond to the instinctive or emotional needs of individuals in that community. When type 1 and
2 pathologies occur together, behaviour is purely responsive and determined from structural
capacities. Table 4 suggests the composite possibilities that can arise with the combination of
different microscopic ontological pathologies.
Organisational Sociality
Let us return now the domain properties in SVS. In Table 5 the domain properties of SVS have
been expressed in terms of a set of sociality properties that constitute its orientation, rather
equivalent to the personality of an individual (Yolles, 2005). The first column concerns the
following cognitive properties: technical cognitive interests connected to work that may be
associated with some form of creation; cybernetical cognitive purpose is connected to intention
and implicitly involves time through feedback if nothing else; and social properties are connected
to the formation of something. This suggests an idea of something in motion, for which we adopt
the metaphor kinematic. We recall that this word refers to something that is in motion, and that is
considered abstractly without reference to the source of that motion.
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Table 4: Nature of the ontological pathologies
Pathology Type
1
(11 and 12)
2
(21 and 22)

T12

T21

T22

Nature
Can result in disassociative behaviour that has little reference to noumenal images or systems of
thought. When this occurs, behaviour may be influenced directly by other unconscious factors. Type
11 relates to phenomenal image projection, while type 12 to an ability to have a feedback affect.
No changes in the normative coherence can develop within the cultural fabric of the plural actor. In
type 21 existing knowledge cannot have an impact on the autopoietic loop, while in type 22 learning
is not possible. This has major implication for the way in which patterns of behaviour become
manifested. An example of the type of pathology might be when patterns of behaviour occur
independently of noumenal constraint, but responsive to other unconscious influences.
Associative Type Combinations
T11
T12
T21
No phenomenal image
projection or feedback
resulting in direct link to
existential domain
No knowledge
No feedback resulting in
development/ learning and
regeneration of noumenal
no phenomenal image
image or system of thought,
projection. Feedback
and no learning process is
cannot be responded to.
possible.
No phenomenal image
No regeneration of noumenal
No influence of knowledge or
projection, and no
image or system of thought,
knowledge development (i.e., no
possibility of coherence
and no evaluative process
learning or reflection). Image and
through learning capacity.
deriving from experience.
phenomenal image projection
cannot develop.

Table 5: Typological Dimensions of the Organisation
Cognitive
Properties
Interest

Kinematics
(through energetic motion)
Technical (work)

Purposes

Cybernetical (intention)

Influence

Socio (formation imperative)

Organisational Sociality
Orientation
Possibilities
(determining trajectory)
(through potenbtial development)
Practical (interaction)
Critical Deconstraining
(emancipation)
Rational
Ideological (manner of thinking)
(logico-relational)
Base (belief imperative)
Politico (freedom imperative)

Since the kinematic classification relates to work, intention, and formation, it may be seen as
being representative of “viability in action”. Work knowledge conditions knowledgeable action,
and may be explored by examining how work processes change with the introduction of new
knowledge. Measurements for this control process are qualitative, requiring an inquirer to search
the local environment for ways in which knowledge has been applied (directly or indirectly) to
varieties of situation. Social influences represent knowledge about the way in which social
processes operate. This dimension can perhaps be measured not in terms of social meaning, but in
terms of the reticence that actors have to the introduction of new social meaning.
Consider the second column now. The first cell relates to practical cognitive interest that is a
function of interaction, and enables people in the organisation to work together in a particular
way. This can be taken with logical and relational aspects of the rational cognitive purposes that
orient the organisation through its rational base and nature of the interactions that can occur,.
Also the orientating cultural belief system of cognitive influence can be added in, all contributing
to an organisational orientation that determines its present and future trajectories. One metaphor
for organisational orientation leads us to the notion of the study of an organisation’s formative

12

orientation within the complex that it creates for itself, and that determines its present and future
trajectory.
We have said that orientation is a classification concerned with interaction, logical and relational
attributes, and beliefs. These are all connected with what we may call relevant others, that is those
other actors that are relevant to a situation from the perspective of an inquirer. Interaction
knowledge conditions knowledgeable action (action that results from knowledge), and might
possibly be explored by examining how interaction processes change with the introduction of
new knowledge. Cultural cognitive influences can be evaluated by examining beliefs, values and
attitudes (cognitive organisation). One way of doing this may be to examine individual and group
resistance to new classifiable patterns of cognitive organisation within a compound actor. The
classifications should be indicative of beliefs that limit the possibility of variation and variety in
the organisation.
Finally, in the third column, we have emancipation, manner of thinking, and freedom, suggesting
that by releasing greater potential to individuals or groups the possibility of greater organisational
viability is ultimately enabled. This can liberate more possibilities for the organisation. Let us
consider these three classifications a little more fully.
The possibilities classification is concerned with the liberty essential for the creation of variety.
Thus, variety generation may be one way of evaluating the possibilities dimension of an
organisation. We can now attempt to propose specific approaches to measurements about an
organisation’s possibilities, which function as attributes of variety generation. Knowledge about
emancipation may be determinable through in-depth questioning of relevant others. It may relate
to the structural violence that may be believed to exist within an organisation. This is reflected,
for example, through the rules that affect the liberty of staff, their degree of empowerment, or
their degree of potential to define their own roles. It may be possible to measure this qualitatively
by obtaining perceptions of the equity among different sets of rules that relate to distinguished
groups. Manner of thinking relates to the ideological and ethical attributes of actors, and can be
explored through in depth questioning. It filters and restricts the way that information is
considered (Midgley et al, 1998).
These ideas have meanings that are able to describe aspects of the viability of organisations in a
holistic rather than piecemeal way. Further, it seems that there are measurable qualities and
quantities that may be able to produce a complete profile of an organisation and its capabilities
within a given environment. This could tell us more about an organisation than a set of different
individual explorations intended to address a particular problem through the application of a
particular methodology.
An illuminating illustration of these terms is available within Organisation Development theory,
and it suggests that there is more to this idea of patterning than hypothesis. Change could be
expressed in terms of resistance to change, control and power was wrongly described, and that a
more representative way adopts the terms organisational change re-orientation, energising
kinematic processes, and manifesting possibilities. It therefore not only provides an OD example
for the application of organisational patterning. It also illustrates the possibility of further
developing OD by taking into account other properties of VST that are not considered to any
extent in OD, like for instance ideology, ethics and the development of potential.
It is now possible to express the OD modified representation of Table 3 with an indication the
extent of patterning that OD operates with (Table 6). Let us explain this briefly. Cognitive
influence is linked to the creation of knowledge. So, social kinematics is related to providing
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people with an image of the future that will act as a basis for change motivation. Cognitive
purposes are local and involve politics that enables polity. In cybernetics kinematics,
communication must be logically enabled through the social design; that is formal accessible
channels of communication should be created. As part of this, feedback must also be seen as an
essential component of the logical design. Transition processes must also be logically designed so
that new structures can materialise within which people can work. This is the same for
organisational arrangements for the transition. Facilitating support is also a political process that
links to control and logical communication. OD ties into technical cognitive interest kinematics as
far as it requires that people actually use communication as a part of their designated work
profile. The potential for communication may not be adequate. Motivating routines must be
established in which people take communication to be important part of their work processes.
Table 6: Extending OD through Organisational Patterning
Cognitive
Properties
Interest

Kinematics
(through energetic motion)
Technical
Routines for
communication
Work that engineers the
change process.

Purposes

Cybernetical
Through intentionality for
the future, to provide
logical processes of
communication and
feedback; design of
transition processes;
organisational arrangements
for transition; facilitate
support
Socio
Image of the future

Influence

Organisational Sociality
Orientation
(determining trajectory)
Practical
Symbols and rituals should be
harnessed; energy of leaders
should be directed; appropriate
behaviour should be encouraged.
Interactions that maintain the
direction of the change are
essential.
Rational
Key power group support
Build in stability processes
Develop and formulate
objectives/goals for the change

Base
Knowledge about the current state
and its future is important, and
removal of myths is also
essential. Use of language, and a
redefinition of identity should be
harnesses to direct the
organisation.

Possibilities
(through potential development)
Critical Deconstraining
Rewards for behaviour; disengage
from present state.
Emancipation from the current state
and empowerment enabling people
to contribute to a new future.
Ideological
See dissatisfaction in ideological
terms; mobilising change through
participation and the facilitation of
image. Clarification of what
constitutes a politically correct
approach for dealing with the
change process.
Politico
Values that create groups,
hierarchies, leaders, power
positions, and power relationships.
It establishes the basis for freedoms
that provide a new future for the
organization in a very different
environment, and will ultimately
determine through normative
constraints on structure what
behaviors will be possible.

Orientation is affected by cultural purposes in that the nature of the language used will provide
something of an image and meaning to participants in the change. For cognitive purposes, the
rational aspects of orientation formulate key power group support by the political creation of that
support (with the help of the appropriate language). Stabilising this support is an important
feature of change management. The practical interest aspect of orientation involves the adoption
of symbols that people can apply in the technological communication that they establish. Practical
interests are facilitated by the provision of say the use of technology in creating networks of
communication, or more simply just schedules for regular meetings. These clearly link to
technical interests in that for instance, so that people should attend a scheduled meeting. Leaders
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should have energy that can be put at the disposal of the change. Their behaviour should also be
coincident with the perceived needs of the change process.
No cognitive influences in the area of possibility for change are indicated within OD. They could
have involved, say, awareness that an existing despotic political culture does not provide
sufficient empowerment for participants in a change to help carry it through, and that a new more
open political structure is required. The ideological attributes of organisational potential for
change occurs through ensuring that people become dissatisfied with the logical or political basis
of the organisation, and their beliefs can be developed or harnessed to encourage them to want to
participate in change. Ethical considerations that are part of ideology do not form part of the OD
paradigm. Within critical deconstraining, people are provided with rewards for their behaviour in
participating in change. These rewards may or may not take the form of exchange media (like
money) of power; but they should contribute to an increase in their liberation thus enabling them
to see they should disengage from the present state. Part of this process could also be the ability
for people to decide their own constraints about their behaviour.
Organizational theory and managerial wisdom suggest that, in order to survive and flourish,
organizations must be compatible with their environments, which include all the external social,
economic, and political conditions that influence their operations. Within the past 20 years of
economic reform, Chinese state-owned commercial Banks operating environment has been
changed dramatically. Changes in consumer and industrial markets, finance system, labor market,
government regulations, competition, and performance management have put commercial banks
under great pressure to change their internal management system.
In Table 7 we also summarise what can be expected from the study, in terms of each sub-domain.
Table 7: Summary of sociality properties identified from respondent beliefs
Cognitive
Properties
Interest

Kinematics
(through energetic motion)
Technical
Development of manifest
control processes
Routines for communication.
Causal explanations. Use
empirical-analytic methods.

Purposes

Cybernetical
Logical processes of
communication and feedback;
Design of transition
processes; organisational
arrangements for transition;
facilitate support

Direction
(determining trajectory)
Practical
Predictability of control
processes. Use of rituals and
symbols. Harnessing energy
of leader. Encouraging
appropriate behaviour.
Seeking descriptions of
perceived situation and
practical understanding.
Rational/Appreciative
Clear and transparent
objectives or purposes. Key
power group support. Build
in stability processes.
Encourage reflection and
aesthetics.
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Possibilities/potential
(through variety development)
Critical Deconstraining
Contributions to knowledge and
knowledge processes. Political
freedom to contribute
knowledge and knowledge
processes, and personal learning.
Rewards for behaviour;
disengage from present state.
Use critical approaches.
Ideological
See dissatisfaction in ideological
terms (e.g., discrimination and
marginalisation). Mbilise change
through participation

Influence

Socio
A basis for images of the
future in the management of
social processes is important.
An understanding of the
cybernetic purposes is also
important to enable technical
aspects of the organisation to
materialise. Is important.
Objectives play an important
part here, and must be
understood.

Base
Use of language and related
concepts that can give
meaning to knowledge
(metaknowledge). It
supports myths that can
misdirect the organisation.
The propositions of the
organisation are defined here,
those that give meaning to its
existence. Organisational
mission and objectives derive
from this.

Politico
Creates a culture’s normative
boundaries through its beliefs,
values, symbols, stories, and
public rituals that bind people
together and direct them in
common action. These
determine the creation of
ideological/ethical and power
constraints. They connect to the
structure of an organisation and
the way that power is distributed
and used.

The Study
In order to evaluate the utility of the organisational patterning matrix in Table 6, it was decided to
create a measuring instrument. This converted the domain properties into a set of questions which
were to be put to potential respondents in the Chinese Commercial Banks. There were 52
questions, and they were formulated in English at first, triangulated, translated into Chinese and
independently translated back into English so that comparisons could be made to test validity, and
tested in an initial pilot study. When the questionnaire was ready, it was sent out to 800 managers
and key staff, or which 521 were returned. The distribution occurred across 4 Chinese State
owned commercial banks in 3 region of China. In total there were 12 organisations, counting
bank branches separately, and thet banks included were: Bank of China (BOC), China
Construction Bank (CCB), ABC, ICBC. The 3 Chinese regions covered were: Huabei, Huanam,
Dongbei. The returns were relatively high compared to most western questionnaires since
personal connections were made with each respondent who then became obliged to respond. This
obligation is a function of Chinese culture.
It was assumed that respondents would complete questionnaires according to their worldview,
which within an organisational context would be conditioned by organisational culture. This
culture is also reflected in the departmental paradigm. Responses therefore constituted a cultural
map that reflected beliefs and views of different people in the organisations that relate to the
organisation and its parts. The intention was to seek consistency and distinctions in the answers
that were supplied, thereby providing, by statistical inference, an indication of the viability of
each bank. The outcome, it was hoped, would demonstrate that there were distinctions between
the each of the four commercial banks that depended on their organisational and regional culture.
The data analysis was undertaken through the well known statistical package for the social
sciences SPSS. To do this the data was divided up into two classes: within region and across
regions. The intention for this was to try to normalise out the effect of the regional culture on the
organisational culture of the bank as a whole.
The within region study examined only one region, that of Huabei. Here four branches were
selected, one from each of the banks. The across regions study looked at the results from all of
the banks with their branches accumulated together. This would able to statistically explore
differences between regions.
Two types of statistical inference were undertaken, variance analysis and correlation analysis (see
Table 8). The statistical analysis that was undertaken is considered to generate inferences. Two
inferences that will be considered in relations to this study are organisational coherence. One of
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the inferences is determined from the correlation analysis that occurred between departments in
each of the banks examined. A high level of coherence suggests that the bank has a cohesive
organisational culture. That is, the local paradigm of each department will be reflective of the
organisational culture overall, and the beliefs, attitudes and values with therefore be related. The
greater the difference in cross correlations evaluation, the less similar will be the strings of
responses by each department. Prior to this it was argued that each department has a primary task
property that can be slotted into the OP table, creating an expectation that certain patterns of
correlations would therefore result from the correlative comparison between the departmental
strings within a given bank. The correlation values where then used to indicate the degree of
cohesion within each organisation.
The second logical inference from the study is that the variance analysis will suggest
organisational pathologies, determining where particular problems lay in the different banks and
different regions that were contrary to the principles of OD and knowledge management. From
the variance analysis we are in particular able to infer a relationship between the distinct cells in
the OP matrix over different branches of the same organisation within a given region.
Table 8: Summary of statistical nature of coherence and pathology
Inference
Coherence

Pathology

Rationale
Correlation analysis between departments in each of the banks examined, compared
according to whether departmental purpose is fundamentally existential, noumenal
or phenomenal. High level of coherence implies bank has a cohesive organisational
culture (the local paradigm of each department will be reflective of the
organisational culture overall, and the beliefs, attitudes and values with therefore be
related). The greater the difference in cross correlations evaluation, the less similar
will be the strings of responses by each department. Each department has a primary
task property that can be slotted into the OP table, creating an expectation that
certain patterns of correlations would therefore result from the correlative
comparison between the departmental strings within a given bank. The correlation
values can then be used to indicate the degree of cohesion within each organisation.
A variance analysis infers relationship between the distinct cells in the OP matrix
over different branches of the same organisation within a given region. Each cell
was defined as a group, and pathologies are inferred to exist when the variance
between each group is distinct: i.e., there is no homogeneity of the variance.

The capacity to undertake empirical studies to explore the relationship between the pathology and
cohesion in an organisation has not previously been attempted, and provides a contribution to
new knowledge in this thesis. The results suggest that the methodology employed in this
questionnaire study could be successfully applied to a sample of Chinese State Owned
Commercial Banks (SOCBs). A related questionnaire can be used for a further study, which still
explores OP.
The correlation analysis was created by adopting a predefined sequence of questions and
sequencing the responses in the same order for different structural components of the banks. The
only statistically relevant structure was deemed to be department, and so department responses
were averaged. Where the averaging process was statistically relevant, cross correlations were
conducted across departments. The results created inferences that reflected on the coherence of a
particular bank.
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The Needs for Organizational Change in China’s Banks
OD is a methodology that is designed to assist the structuring of complex problem, thus clearing
away the mess that surrounds understanding. It is clear that the turmoil associated with the
Chinese banking institutions is in need of finding such direction within itself. The application of
organisational patterning within an OD context takes the idea of managing the change process a
step further than was possible with traditional OD. It should be able to assist banks to evaluate
their kinematic processes, thus determining where they are currently placing their energy and
resources, and evaluating whether this is going to satisfactorily assist their change processes. This
implies that a vision for the change in the future has been formulated and become part of the
organisational paradigm. If it has not, then action research approaches like syntegration (Ahmad,
1998) or Whole Systems Change (Iles, 2001) may be necessary to assist this. It then needs to
develop its objectives for change in one way or another that can be formulated in a controlled
way. These should be well understood by members of the organisation, and supported in the way
that they are being developed. Opportunity must be available for dialogue and discussion over
these. This can be facilitated through technical aspects of the kinematic process, linked to the
work that engineers the change process.
The banks in a turbulent new change situation also need a trajectory that determines where it is
going. It needs first to be sure about the knowledge that it has about the change situation. This
means that it should understand what is happening and the potential of that change. It needs to
make sure of that the knowledge it has about the current state and its future, and myths must be
identified and removal. The use of language that reflects knowledge, and a redefinition of identity
should be created and harnessed to direct the organisation. Key power group support is essential
within the organisation, so that it can stable processes of change. Part of this process may be to
formulate objectives/goals for the change process. More practically, symbols should be harnessed
to remind people of the nature and direction for change, and the energy of leaders should be
directive. Appropriate behaviour should be encouraged, and where appropriate new rituals should
be encouraged. Old rituals should be discouraged, perhaps through the creation of new structures.
Interactions between people and structural parts of the organisation that maintain the direction of
the change are essential.
There is also the dimension that directs the future possibilities for the organisation. It can involve
the creation of new values that are responsible for the creation of groups, hierarchies, leaders,
power positions, and power relationships. It establishes the basis for freedoms that provide a new
future for the organization in a very different environment, and will ultimately determine through
normative constraints on structure from which behaviours will derive. There is a political
dimension of change that enables the organisation to see dissatisfaction in ideological terms. This
is often a new way of seeing Ideology within the context of the organisation. Change can be
motivated and mobilised through the participation of its stakeholders, and by formulating and
promoting an image for the future. Clarification of what constitutes a politically correct approach
for dealing with the change process should not be seen as constraining processes, but one that
promotes ways of addressing the future without bias or prejudice being applied to those in the
present. It gives a politically correct view of stages of historical development, in respect of
interaction with the external environment and dealing with new competition. To encourage the
viability of organisations, people must be able to redefine their behaviours in terms of the new
structures that develop. As such they must liberate themselves from the constraints imposed by
role and power structures, and they must learn through precipitation in social and political
processes to control their own destinies. Rewards for new forms of behaviour can be provided,
and these may not be based on monetary or power based principles. The reason is highlighted by
Habermas (1987) who argues that money and power are steering media that can interfere with the
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(lifeworld) communication process and the meanings that underscore and thus help define
direction and future. These approaches should enable the organisation to disengage from the
present state of the organisation. It is through a form of emancipation from the current state and
through the use of empowerment that people can contribute to a new future and modify their
behaviours.
These features may be implicitly embedded in traditional OD, but by the redefinition of Nadler’s
table to create an organisational pattern for the future, they can be established as a “menu” of
change attributes that have to be considered during the change situation. In due course this will be
applied to banking organisations to evaluate their change process, and the success of the change
into a new future.
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Abstract
Alternative agricultural systems that emphasise ecological and community resilience provide a bridge between traditional agriculture (eg. broad scale
mono-cropping rotations) and natural resource management (eg. maintaining pristine environments). These can be referred to as agri-ecological
systems and include systems such as Organic Agriculture, Biodynamics, Community Supported Agriculture (CSA’s), Permaculture, Farmers
Markets and Community Gardens. Government agencies, private industries (and to some extent Universities) primarily focus on traditional
agricultural systems. Where sustainability and community health issues are considered, the usual emphasis is on how these traditional systems
might be adapted or managed to reduce environmental or health impacts (within the current economic and production paradigm). Communities
however, are taking the lead in developing agri-ecological systems that address today’s environmental and social justice imperatives. These
approaches often require more systemic change, as well as a shift from an economic paradigm to an ecological one.
This paper reports on current research by the author to explore a range of alternative approaches to agriculture and how they contribute to more
resilient agri-ecological systems and communities. For example, resiliency can be seen as a systems ability to adapt and respond to external impacts
on a system, and farmers markets show resiliency to sudden market changes (such as price or consumer preferences toward organics, through direct
sale and the involvement of a range of consumers and producers offering a broad range of organic produce). More specifically, this paper reviews
these alternative approaches to agriculture in relation to key concepts from ecological systems thinking, such as ecological resilience, biodiversity
and holism. In addition, the paper explores how these systems contribute to more sustainable and resilient communities, through community
development processes such as relationship building, genuine participation, inclusiveness, resource mobilization and creating space for knowledge
sharing. The paper concludes comparing ecological systems models to alternative agri-ecological systems, and suggests how ecological systems
theories and concepts might contribute to thinking about the future of community-based agro-ecological resilience.
Keywords: agricultural systems; ecological systems; food systems; community resilience; sustainability
Background
The Green Revolution was a turning point in terms of how agricultural systems were managed to support livelihoods through food and fibre
production. From systems that would today be referred to as organic and locally owned, came systems that required high technological and
chemical inputs that eventually expanded into highly industrialised and commercial enterprises. The Green revolution at the time was seen as an
alternative (and superior) way to reduce famine after the Second World War economic crisis, by increasing agricultural production through the use of
chemicals such as pesticides, herbicides and fertilisers (Coutts, 1997).
Although the immediate response to this alternative was dramatic increases in production levels and improved varieties, it did not take long for
people to realise that this was a short term solution. The revolution converted rich farmers into richer agro-industrial entities through access to bank
loans and bulk products purchased at discount prices such as fertilizers, chemicals, irrigation systems and machinery. Poor or small farmers,
however, were being increasingly squeezed out of the sector. Environmental degradation was associated with these intensive agricultural farming
enterprises and associated practices, destabilizing the ecosystem and carrying consequences such as an increased number of insect plagues in crops,
soil salinity, soil and water contamination and loss of biodiversity. Gunderson and Pritchard (2002) describe the ways in which loss of ecological
resilience (and loss of ecosystem capital) can occur, including mining, eutrophication, modifying key ecosystem relationships, and homogenizing
temporal and spatial variability, all of which can result from intensive agriculture.
Ecologically, intensive agriculture produced a ‘no-win’ dilemma – farmers either had to (i) increase productivity at the cost of long term
sustainability (resulting in ecological destruction of the resource base on which their livelihood depended) or they could try to (ii) maintain ecological
diversity at the cost of short-term higher yields that were necessary to keep them in farming. Today, a global agriculture is emerging, defined by
market liberalization and a regulatory regime, supported by most countries around the world. The markets theoretically are self regulated, operating
without (direct) government interventions such as subsidies, border control and other market interventions, but it is difficult to say whether
this globalized approach achieves sustainability objectives. For example, globalization has increased financial pressure on farmers, leaving them
with limited resources to compete with large industry players monopolizing the market or to respond to large market price fluctuations (McMichael
and Lawrence, 2001).
Managing Systems for Resilience
The increasing decline in ecosystem capital has presented urgency for new ways of managing agricultural and natural systems. Particularly
prominent in the natural systems domain, is managing systems to increase system resilience. Underlying these different ways of management are
different assumptions about the properties of ecological systems. That is, there are different perspectives of ecosystem resilience, and each

perspective assumes a different course of action in management. These can be represented as models and three models commonly in use (at least
theoretically) are described below.
Model 1 - Engineering Resilience: This definition of resilience focuses on efficiency and assumes constancy and predictability. From this
perspective, systems exist close to a stable or equilibrium steady state, and a system’s resilience is measured by resistance to disturbance and the
speed of return to the steady state following a perturbation (King and Powell, 2000). This type of resilience focuses on maintaining efficiency of
function and can be aligned with twentieth-century economic theory (Gunderson and Pritchard, 2002). Researchers explore system behaviour near
a known stable state (ie. near-equilibrium behaviour) and operate deductively in the tradition of mathematical theory that imagines simplified,
untouched ecological systems. This model also draws on the engineering discipline which is motivated to design single operating systems (ie.
optimal design).
This model is grounded within a positivist epistemology, where scientists aim to develop an objective understanding about an ecological system.
An objective understanding implies a number of assumptions in terms of managing for sustainability. The first assumption is that a system can be
known and one ‘truth’ exists, suggesting one best management option. Secondly, objectivity also suggests that people are separate from nature, and
often the way people interact with nature is unsustainable. Thirdly, sustainability is viewed as something that can be ‘reached’ and is often goal
describing. Gunderson and Pritchard (2002) suggest that this model is ‘certainly consistent with the engineer’s desire to make things work – and
not to intentionally make things that break down or suddenly shift their behaviour; but nature and human society are different’.
Model 2 - Ecological Resilience: This model of resilience focuses on persistence, despite changes and unpredictability. In terms of ecological
resilience, it assumes conditions far from any stable steady state, where instabilities can shift or flip a system into another regime of behaviour to
another stability domain (Berkes and Folke, 1998). Resilience is measured by the magnitude of disturbance that can be absorbed before the system
is restructured with different controlling variables and processes. This focuses on maintaining existence of function. Researchers search for
alternative stable states, the properties of the boundaries between states, and the conditions that can cause a system to move from one stability
domain to another. This model has its tradition within applied mathematics and applied resource ecology, and aligns more with contemporary
economic theory which has identified multi-stable states (Gunderson and Prichard, 2002). As with the first model, management is aimed at
achieving system stability, is often system-prescribing, and therefore can be equated with conventional notions of sustainability.
Model 3 - Adaptive Capacity Resilience: This model addresses the management of unstable states or non-equilibrium systems. Non-equilibrium
systems are often associated with the work of Clarence Holling and his popular figure of 8 model (Holling, 1987). This model represents systems
as dynamic, not static, and is said to give a better representation of complex systems. The model suggests that a system moves cyclically between
four domains: conservation, release, exploitation and reorganisation. As the system shifts between the different domains, conventional notions of
sustainability are challenged on two fronts (King and Powell, 2000). First, the degree of coupling, connectedness or linearity between impacts and
the system is shown to be domain dependent. At a second level, the earlier definition of sustainability, which speaks, of “maintaining capital
constant and undiminished” is contested. In the figure of eight model the degree of stored capital is once again domain dependent. In fact the
model suggests, that if the release of capital from the system is suppressed (by remaining in the conservation for an extended period) then its release
will have catastrophic consequences (King and Powell, 2000).

Figure 1 The Holling figure 8 model of system dynamics
This model is grounded in a constructivist epistemology. From this, understanding is subjective and people can not be separated from nature, but are
a part of nature. In fact, there are a number of case studies which show that if people are removed from nature (or uncoupled from nature) the
system is likely to be less sustainable (Russell and Ison, 1993). Sustainability is also a term that has many meanings and is part of an on-going
process of shared learning. Here, measurement of resilience is undertaken in terms of a coupled system’s capacity to learn (evolve)

co-dependently. This third model allows the possibility of managing a coupled system in terms of plasticity, of function, structure, and process.
King and Powell (2000) highlight that this model recognises (i) the need to reduce uncertainty in order for governance to function, (ii) the
precautionary principle as the justification for action (rather than, as it is sometimes taken to be, a rationale for blocking action); and (iii) there will be
bad decisions with serious, perhaps irreversible consequences. Thus here the emphasis is on maintaining continuing capacity to generate options
and scenarios. Research involves shared identification of and learning about key variables, relationships and processes, and the opportunities for
influencing these variables, relationships and processes.
Table 1 provides a summary of these three models of resilience in terms of a range of characteristics and associated assumptions for each
model. The three models imply different ways in which systems can be managed for resilience.
Table 1: Assumptions behind different characteristics of the three models of resilience
Characteristics

Engineering Resilience

Ecological Resilience

Resilience as Adaptive
Capacity

Focus

efficiency

persistency

plasticity

tradition

Engineering and
traditional mathematical
theory

Applied mathematics and
applied resource ecology

Non-equilibrium
systems (Holling)

Assumption

Constancy and
predictability

Changes and
unpredictability

Changes and
unpredictability; structural
coupling

Focus

Equilibrium behaviour

The conditions that can
cause a system to move
from one stability
domain to another

Co-evolving, learning

measure

Speed of return to steady
state

Magnitude of disturbance
that can be absorbed

Coupled systems capacity
to co-evolve

Research

Search for characteristics
of system behaviour near
a known (optimal) stable
state

Search for alternative
stable states and
properties of boundaries
between states

Search for alternative
dynamic states and
properties of boundary
patterns between states

Measure

Speed of return to steady
state

Magnitude of disturbance
that can be absorbed

Coupled systems capacity
to co-evolve

Management

Maintaining efficiency of
function

Maintaining existence of
function

Managing cyclical patterns
and non-linear processes
with multi-stakeholders

Sustainability

Goal describing

System prescribing

Negotiated and Coevolving

Governance

Governance of function
by deducing certainty

Governance of function
by reducing uncertainty

(reactive)

(cautionary)

Reduce uncertainty in
order for governance to
function
(precautionary)

Applying the concepts of ecological resilience to Agricultural Systems
Due to the social, environmental and health problems caused by globalisation and conventional industrialised agriculture, communities all over the
world have been developing alternative agri-ecological systems that are more sustainable. Below are six systems that are becoming increasingly
popular in Australia. They are presented here, to provide a brief overview of each system and to compare the system’s underlying assumptions with
the models of resilience previously discussed.
Organic Agriculture
Organic agriculture can be simply defined as agricultural systems that rely on ecosystem development rather than conventional agricultural inputs
such as synthetic fertilizers and chemicals. The demand for organic produce has been steadily growing in recent years for three main reasons,
including health, environment and/or food security. A study by Woodward-Clyde (2000) highlights that there has been an overall decline in public
confidence in modern farming and processing methods, and an increasing consumer awareness of food-borne hazards such as pesticides, antibiotics,
hormones, and artificial ingredients. The expansion of organic sales over the last two decades has increased worldwide to around US$20 billion and
growing 20 to 50% per annum. In Australia the value of organic production has expanded ten-fold between 1990 and 2000, and is currently valued
at around AUD$250 million, of which about $80 million worth is exported (RIRDC, 1996; Palaszczuk, 2000). It is expected that by 2013,
30percent of Australian food will be organic (GRDC, 2003). In 1999, the FAO/WHO Codex Alimentarius Commission used the following
definition:
"Organic agriculture is a holistic production management system which promotes and enhances agro-ecosystem health, including biodiversity,
biological cycles, and soil biological activity. It emphasises the use of management practices in preference to the use of off-farm inputs, taking
into account that regional conditions require locally adapted systems. This is accomplished by using, where possible, agronomic, biological,

and mechanical methods, as opposed to using synthetic materials, to fulfill any specific function within the system." (FAO/WHO Codex
Alimentarius Commission, 1999).

Today, it is generally accepted in the wider community that food grown organically is healthier, not only because it does not contain chemical
residues, but because it may also be higher in nutritional value (eg. Goldstein, 2003) and promote ecosystem diversity. A study by Bengtsson, et al.
(2005) compared organic and conventional farms by analyzing published reports and concluded that organic farming usually increases species
richness on average 30% and also abundance of organisms by 50%. Although, organic agriculture is gaining acceptance, it has been criticized for
not necessarily being a more sustainable option or holistic enterprise, where the elimination of chemicals has led to an increase in other practices that
contribute to environmental degradation (eg. increased mechanization). For example, in Australia, research has showed generally lower yields on
organic farms stemming from low-phosphorous soils, having several implications for sustainability such as reducing energy efficiency and the
ability of a system to respond in a flexible manner to problems such as dryland salinity (Davidson, 2005). However, organic agriculture does keep
redefining itself, and in 2005 the International Federation of Organic Agriculture Movement (IFOAM) defined organic agriculture as ‘a whole
system approach based upon a set of processes resulting in a sustainable ecosystem, safe food, good nutrition, animal welfare and social
justice’. Davidson (2005) suggests that organic production today, is more than a system of production that includes or excludes certain inputs
(Davidson, 2005).
Biodynamics
Biodynamics has its foundations in Anthroposophy, a spiritual movement created by Rudolf Steiner. Anthroposophy was designed as a ‘spiritual
science’ to renew and transform human activity and society through increasing human cognitive capacity, based on a reunion of science, art and
religion (Lorand, ?). Central to an understanding of anthroposophy is the evolutionary concept: that all of life is in a process of change,
transformation, and metamorphosis. Lorand (200?) describes successful biodynamics as a true daughter movement of anthroposophy with identical
goals and methods, simply applied to agriculture, however suggests that we have hidden these realities about biodynamics to avoid being seen as
fanatical. Advocates of biodynamics see it as a more purposeful process than organics, suggesting that although organic agriculture rightly wants
to halt the devastation caused by humans; organic agriculture has no cure for the ailing Earth (Wildfeuer, 1995).
Wildfeuer (1995) describes biodynamics as a science of life-forces, a recognition of the basic principles at work in nature, and an approach to
agriculture which takes these principles into account to bring about balance and healing. Comparing biodynamics to conventional and organic
agricultural systems, biodynamics is an ongoing path of knowledge rather than an assemblage of methods and techniques. Some of the basic
principles of biodynamics reported by Wildfeuer include (i) the broadening of our perspective on agriculture, (ii) careful observation of the
dynamics (eg. seasons and soil types) and language of nature, (iii) applying an understanding of cosmic rhythms to agricultural practices (eg.
sowing, cultivating), (iv) recognition of the interconnections between plant life and soil life (eg. building up of humus through composting), (v)
chemically free production that aims for quality (that stimulates human vitality), (vi) the use of biodynamic preparations in the field based on
seasonal rhythms and life forces (eg. enhancing the capacity for a plant to receive light), (vii) a self-sufficient farm that seeks to preserve, recycle,
produce what is needed, and provide learning opportunities to imitate nature (viii) an economics based on the knowledge of farming bringing
together producers and consumers for mutual benefit (eg. Community Supported Agriculture). Wildfeuer (1995) provides some insights into
Rudolf Steiner’s motivations and grounding for biodynamic systems:
‘Yet it was wonderfully significant; you could learn far more from peasants than from the University.... It was a kind of cultural philosophy. I've
often thought that was a scathing indictment of university learning from one who had seen the best universities in the world! Yet, to go back to an
earlier stage of development was never a goal for Rudolf Steiner. Always he sought to develop, out of an older form, something entirely new. He
did not contemplate a return to the feudal system out of which the peasantry came, nor did he wish to ignore the gains of agricultural science or a
scientific education. He wanted farmers, scientists, and commercial interests to form new relationships, and for farmers to develop new faculties of
consciousness. Perhaps most importantly, he did not think that food grown on increasingly impoverished soil could provide the inner sustenance
that is needed for spiritual activity’.
Community Supported Agriculture
Community Supported Agriculture (CSA) is a recent idea that originated in Japan and Switzerland around the 1960s, which is based on a
partnership between farmers and consumers who share the risks and benefits in food production (Hawkins et al., 2003). Through this process,
consumers expect to benefit by receiving safe food and farmers benefit through feasible ways of commercialisation. Consumers make an
arrangement to support the farm during the season assuming the operational costs and risks, and purchase the crop at reasonable prices. In the same
way, farmers offer good quality, healthy and environmentally friendly produce following sustainability principles (and are generally organic).
The Community Supported Agriculture movement was born in the Biodynamic movement and is spreading rapidly. CSAs reflect the culture of the
community they serve, the capabilities of the CSA and the farmers who manage it. Therefore CSAs are not likely to be the same and tend to be
dynamic as community needs vary and change over time. However we can categorize the CSAs into four different types, namely (i) farmer
managed, (ii) shareholder/subscriber, (iii) farmer cooperative, and (iv) farmer/shareholder cooperative (Diaz, 2003).
The supportive relationship between farmers and the community helps to create an on-going learning relationship which increases consumers’
awareness about the implications of producing food that meets certain criteria (eg. seasonality, choices in management practices, cost of production)
and increases farmers awareness about consumers’ preferences. That is, the relationship enables purposeful feedback and adaptation. The CSA
itself (as an organization) has the potential to serve a range of other functions, such as exploring alternatives and distributing information to all its
stakeholders about a range of issues such as innovations in food technology, environmental impacts of different food production systems, and how
to improve their management system through sourcing information about other CSAs. In addition, advanced agreements can help improve the
economic viability of small scale organic producers and encourage conventional farmers to try and test other more sustainable options over the
season.

Permaculture
Permaculture is a design system which aims to create sustainable food, resource and community systems by following nature's patterns. The word
'permaculture', was coined by Australians Bill Mollison and David Holmgren during the 1970s, who started to develop ideas that they hoped could
be used to create stable agricultural systems (Mollison, 1988). Although they coined the term ‘Permaculture’, they were inspired by a number of
earlier people and concepts (eg. Odum's work focused on system ecology; Yeoman’s observation based approach to land use and keyline design,
1973, Permanent Agriculture of Franklin King, 1937; Pattern language of Christopher Alexander).
Like "nature", the permaculture concept evolves with time making its definition difficult. Today permaculture can best be described as an ethical
design system applicable to food production and land use, as well as community building (Holmgren, 2006). It seeks the creation of productive
and sustainable ways of living by integrating ecology, landscape, organic gardening, architecture and agroforestry. The focus is not on these
elements themselves, but rather on the relationships created among them by the way they are placed together; the whole becoming greater than the
sum of its parts. Permaculture is also about careful and contemplative observation of nature and natural systems, and of recognizing universal
patterns and principles, then learning to apply these ‘ecological truisms’ to one’s own circumstances. David Holmgren (2006) provides a more
current definition of permaculture, which reflects the expansion of focus implicit in Mollison and Holmgren’s earlier book (ie. Permaculture One)
where the aim of permaculture is ‘consciously designed landscapes which mimic the patterns and relationships found in nature while yielding an
abundance of food, fibre and energy for provision of local needs’. Its underlying processes are highlighted in the following description by
Permaculture International (2006):
Permaculture (permanent agriculture) is the conscious design and maintenance of agriculturally productive ecosystems which have the
diversity, stability, and resilience of natural ecosystems. It is the harmonious integration of landscape and people providing their food,
energy, shelter, and other material and non-material needs in a sustainable way. Without permanent agriculture there is no possibility of a
stable social order. Permaculture design is a system of assembling conceptual, material, and strategic components in a pattern which
functions to benefit life in all its forms. The philosophy behind permaculture is one of working with, rather than against, nature; of
protracted and thoughtful observation rather than protracted and thoughtless action; of looking at systems in all their functions, rather
than asking only one yield of them; and allowing systems to demonstrate their own evolutions. From a philosophy of cooperation with
nature and each other, of caring for the earth and people, permaculture presents an approach to designing environments which have the
diversity, stability and resilience of natural ecosystems, to regenerate damaged land and preserve environments which are still intact.

Permaculture is a broad-based and holistic approach that has many applications. At the heart of permaculture design and practice is a fundamental
set of ‘core values’ including Earthcare (Earth is the source of all life and we are a part of the Earth, not apart from it); Peoplecare (supporting each
other and developing healthy societies); and Fairshares (or placing limits to consumption and ensuring equitable use). Permaculture is human
centric. It has its origins in the search for an alternative food production system where people could break their reliance on
industrialised agriculture. It stressed the importance of low-inputs and diversity as opposed to high-inputs (eg. fossil fuel technology) and
monocropping. This resulted in an increasing number of small scale market and home gardens for food production. To reduce inputs, permaculture
has a basic principle of adding value to a crop in alternative ways such as mixed cropping for multiple outputs or exchanging crops for labour (eg.
LETS scheme). Crucially, it seeks to address problems that include the economic question of how to either make money from growing crops or
exchanging crops. Each final design therefore should include economic considerations as well as giving equal weight to maintaining ecological
balance.
Farmers Markets
Farmers markets now number more than 80 in Australia, helping to introduce new food products (and supporting small businesses) launched
through their markets (Organic Gardener 2005/2006). Research presented at the 2nd National Australian Farmers’ Markets Conference, held
at Albury-Wodonga in August 2005 showed that farmers markets are now producing more than $80 million worth of economic benefit across the
host communities in Australia (Coster, 2005). The Global trade watch website (2006) highlights the benefits of farmers’ markets in Australia
suggesting that they are:
a real alternative to export markets which force Australian farmers to over produce, overuse chemical inputs and which pay them
lower and lower prices. At a farmes market, farmers from a local area seel their food direct to the public. Buying food from a
farmers’ market means that is is locally producced, ad the money goes straight to the person who grew it. It guarantees farmers a
decent income, encourages face to face interaction, creates communities and avoids destructive efforts of the global trading
system. (Global Trade Watch – Farmers Markets in Australia (www.tradewatchoz.org/localfood/).
Farmers’ markets not only show benefits for farmers and purchasers at the markets, but there are also advantages for local retailers, processors
and restauranteurs (RIRDC, 2006 – New Generation Farmers’ Markets in Rural Communities which was launched at the 2nd Australian Farmers’
Market Association Conference) showing the ability for farmers’ markets to impact and enhance wider systems. This report was launched by
Senator Colbeck at the Conference, who stated that ‘markets cultivate direct interaction between growers and consumers, creating fertile ground for
new product innovation’. The report also found that farmers’ markets (i) are complementary to existing businesses, (ii) effectively showcase local
produce and help educate customers about local food, (iii) provide and opportunity for radical change in production and marketing, (iv) provide a
forum for communitieis interested in fresh food, its source, and ideas for new products, (v) provide an opportunity for business and personal
growth, (vi) require a high level of passion, imagination, perseverance and skill by the market manager to be successful’
(RIRDC, www.rirdc.gov.au).
Farmers’ Markets enhance consumer interest in local produce and this can lead to a willingness by urban communities to support the local farming
community. They show potential in reconnecting urban consumers with food, as well as people from the rural community. In this sense, Farmers’

Markets help to break down the well known ‘rural-urban divide’. In Australia, the concept of farmers’ markets has moved into e-business,
producing the on-line farmers market website. This site tries to connect people with food and people with people (ie. consumers and producers)
through a virtual community, by providing local farm directories to access locally grown food and products, and promoting regional food groups
that supply a variety of different foods from their regions.
Community Gardens
Community Gardens are becoming more and more prominent in Australia. The Australian Community Gardens Network (2006) website provides a
useful historical account of community gardens in Australia, stating that community gardens have their origin in the 1970’s, a time that
was characterised by increasing concern over environmental conditions, greater leisure time and changing recreational activities (Australian
Community Gardens network, 2006). In the mid 1990s, in response to the growing number of community gardens, the Australian Community
Gardens Network was established. Gelsi (1999) compares the number of community gardens in Australia, with other industrialized countries,
suggesting that Agricultural activity within cities, compared to formal rural agriculture, is minuscule. They account for this by the marked economic,
social and cultural differentiation between city and country in Australia. Although the number of community gardens recorded in 1996 was 38, this
number has been growing at an ever increasing rate over the last decade.
Reported benefits of community gardens are diverse, including physical and psychological well being, providing community spaces for learning and
shared decision making, relationship building, and community development (Australian City Farms and Community Gardens Network,
2006). Curran (1993) found that community garden organisers and community gardeners have different opinions about the benefits of community
gardening. This research showed that community organizers believed that community gardens improved the environment, benefited the wider
community, and led to political empowerment. Community gardeners, however, emphasised personal and psychological benefits, but never
environmental benefits or political effects. What these two groups did agree on however, were the beneficial effects on income and food
consumption.
Crabtree (1999) draws on ecological theory to highlight the use of permaculture in community gardens. Two concepts are seen as particularly
important, including the role of edges and the role of replication. Crabtree (1999) explains how community gardens enhance resilience by using (i)
‘edges’ within both physical design (eg. keyholes, spirals) and social organization (eg. enhancing areas of communication) and (ii) ‘replication’ at
the physical and social levels, where it is desirable to have each required function fulfilled by numerous components and each component fulfilling
multiple functions. In addition, she suggests that such concepts create space for education and community development. In terms of community
development, Gelsi (1999) illustrates that community gardening has ‘shown itself to have potential as an effective tool for civil society... as places
where people come together, grow fresh food, improve local environments and contribute to humane, liveable cities’. Wider system benefits also
illustrated in a quite by Gelsi (1999):
‘Community gardening may seem another of many 'leisure' activities for very few people, and thus of little relevance to problems that
perturb governments and policy makers. But, when viewed within the broader context of the development of capitalist social relations,
the culture of consumption, and the rise of environmentalism, community gardening may be one way in which small groups of people
try to redefine consumption by addressing those social, ecological and moral issues ignored by the consumer ideology of 'more is
better'.
Summary: The examples of alternative agro-ecological systems above can be compared with the three models of resilience. Table 2 illustrates
each system and corresponding resilience model. As each of the systems may have characteristics that could sit within more than one model, the
predominant model is presented (ie. the model and its underlying assumptions which show most similarity to a system). The table also highlights
some key process in each system that contribute to both ecological and community resilience.

System

Predominant Model

Contribution to
Ecological Resilience

Contribution to
Community Resilience

Conventional
Agriculture

I

High input and low
output over time
(negative contribution)

Reduced community
health and well being
(negative contribution)

Organics

II

Low input and high
output over time

Community Health and
well being

Biodiversity
Biodynamics

CSAs

Permaculture

III

II

III

Low input and high
output over time

Enhanced adaptive capacity
and consciousness

Biodiversity

Self-sufficiency

Adaptive capacity

Deliberate learning

Shared risk and pre-season
agreements enables
farmers to try more
sustainable options

Creating networks across
rural – urban interface

Self-sufficiency and
produce exchange reduces
demand for less
sustainable options

Maintaining networks for
exchange

Enhances biodiversity

Deliberate learning

Co-learning

Self-sufficiency
Small business niche
market opportunities

Farmers’ Markets

Community
Gardens

II

III

Reduced risk and higher
prices enables farmers to
carry out more sustainable
practices

Creating networks across
rural – urban interface

Fast feedback
mechanisms for changing
market demands

Small business niche
market opportunities

Self-sufficiency and
produce exchange reduces
demand for less
sustainable options

Enhancing space (edge) for
communication,
information sharing,
deliberate co-learning;

Co-learning

Creating flexible social
institutions

Conclusions
Communities are taking a lead role in developing agri-ecological systems that address today’s environmental and social justice imperatives. There
are many similarities between ecological and adaptive capacity resilience models developed through exploring the resilience of persistence natural
ecosystems and alternative agri-ecological systems developed by communities through relationship building and collective learning, as well as
learning with the environment. Resilience models also show promise in helping guide the design of alternative agri-ecological systems that are an
alternative to conventional agriculture.
One common question asked by researchers of more sustainable agricultural systems is ‘which system is best?’ Some key findings from
Gunderson and Pritchard (2005) drawing on their understanding of adaptive capacity resilience help to address this question. They highlight the
following:
〈

When a system has shifted into an undesirable stability domain, the management alternatives are to (i) restore the system to a desirable
domain, (ii) allow the system to return to a desirable domain on its own, or (iii) adapt to the changed system because changes are irreversible;

〈

Resilience is maintained by focusing on (i) keystone structuring processes that cross scales, (ii) source of renewal and reformation, and (iii)
multiple sources of capital and skills. No single mechanism can guarantee maintenance of resilience;

〈

In ecological systems, resilience lies in the requisite variety of functional groups and accumulated capital that provides sources for
recovery. Resilience within a system is generated by destroying and renewing systems at smaller, faster scales;

〈

Ecological resilience is reestablished by the processes that contribute to system ‘memory’, those involved in regeneration and renewal that
connect that systems’ present to its past and to it neighbours;

〈

Resource systems that have been sustained over long periods of time increases resilience by managing processes at multiple scales;

〈

In economic systems, multiple technologies add resilience in the face of shifts in demand and factor prices and availability; and

〈

It is linkages and connectivity across time and among people that helps navigate transitions through periods of uncertainty to restore
resilience.

These key findings provide some guidance for future strategies in designing, managing and scaling-up of alternative agri-ecological systems. For
example, it would seem that to allow for future unpredictability and surprise, no one system is ‘best’; and a variety of agri-ecological systems that
enable diversity of function at multiple scales would enhance ecological and community resilience. From a constructivist perspective, we would
perhaps progress into reconnecting people with food, and people with people, and leave the notion of a ‘best’ system behind. That is, there needs to
be a deliberate intention to facilitate systemic ways of approaching the change needed and this may lie in communities imagining novel human
(activity) systems which take organic/biodynamic/permaculture/CSAs and whatever else 'concepts' and 'practices' and build and learn their way
towards resilient (rather than stable or optimal) linkages.
Conventional industrialised agricultural systems have persisted over the past few centuries. This resilience has been heavily grounded in an
economic paradigm and a resilience that has been maintained (and buffered) through regulations, subsidies, trade negotiations, policies, and other
‘blockages’. These systems are contributing however, to an ever increasing loss in ecosystem resilience. Perhaps an understanding of the different
models of resilience will help design strategies to breakdown, transform and renew these conventional systems. That is, a knowledge of resilient
systems may not only provide ways of moving forward and transformation – but provide processes to strategically deconstruct current conventional
systems and the political institutions in which they are nested.
Capra (1997) provides a conceptual framework for the link between ecological communities and human communities. He calls for a people to be
‘ecoliterate’ and states that being ecoliterate means understanding the principles of organisation of ecological communities (ie. ecosystems) and using
those principles for creating sustainable human communities. Community-based agri-ecological systems seem to provide opportunities and spaces
for ‘ecoliteracy’ to develop through shared and reflective learning.
References
Australian Community Gardens Network (2006) www.communitygarden.org.au
Bengtsson, J., Ahnstrom, J. and Weibull, A. (2005) The effects of organic agriculture on biodiversity and abundance: a meta-analysis. Journal of
Applied Ecology. 42, 261-269.
Berkes, F. and Folke, C. (1998) Linking social and ecological systems: Management practices and social mechanisms for building
resilience. Cambridge University Press.
Capra, F. (1996) The Web of Life: A New Synthesis of Mind and Matter, Flamingo, London.
Coutts, J. (1997) Changes in Extension – an Australian Perspective, The coming of age of extension, Conference Proceedings (Volume 1) The
Australasian Pacific Network Conference: Managing change – building knowledge and skills, November, 1997, Albury.
Crabtree, L.A. (1999) Sustainability as Seen from a Vegetable Garden. Macquarie University thesis, New South Wales. http://www.thirdangel.com/
sustainability/
Curran, J.A. (1993), ' We grow people: community gardening programs as solutions to the problems of low
income neighbourhoods' . Unpublished paper. Rutgers University.
Davidson, S. (2005) Going Organic. Ecos. Oct-Nov, 2005.
Gelsi, E. J. (1999) Gardening In The Street: Sociality, Production And Consumption In
Northey Street City Farm. University of Queensland thesis, www.cityfarmer.org/brisbane.html
Global Trade Watch (2006) Farmers Markets in Australia. www.tradewatchoz.org/localfood/
Goldstein, W. (2000) The Biodynamic Movement: Where have we been, where are we going? BIODYNAMICS 232, November/December, 2000.
Gunderson, L.H. and Pritchard, L. (2002) Resilience and the Behaviour of Large-Scale Systems. Island Press, Washington.
Hawkins, T. Davies, D. Lyons, K. Thompson, V. (2003) Towards a community supported Agriculture. Friends of the Earth. Brisbane. Australia.
Holling, C. S. (1973) Resilience and stability of ecological systems. Annual review of Ecology and Systematics. 4:1-23.
King, C.A. and Powell, N. (2000) Informing Participatory Action Research (PAR) with the principles of ecological systems. Proceedings of the
th
5 Action Learning, Action Research and Process Management (ALARPM) Conference, Ballarat, 2000.
Lorand, A. (2001) The Biodynamic Movement: The Complexity of being both esoteric and exoteric. BIODYNAMICS 234, March/April, 2001.
McMichael, P. and Lawrence, G (2001) Globalising Agriculture: Structures of Constraint for Australian farming, in Lockie, S and Bourke, L
(eds) Rurality Bites. The Social and Environmental Transformation of Rural Australia. Annandale. Pluto Press.
OCD (2001). Community Supported Agriculture. Technote 20. U.S. Department of Agriculture, Office of Community
Development. www.rurdev.usda.gov/ocd/tn/tn20.pdf
Palaszczuk, H. (2000) Organic Food Focus for Queensland Farmers. Queensland media Statement from the Queensland Minister for Primary
Industries and Rural Communities, 2 July.
RIRDC (2006) New Generation Farmers’ Markets in Rural Communities. RIRDC, 2006. www.rirdc.gov.au.
Wilfeuer, A. (1995) An Introduction to Biodynamic Agriculture. Stella Natura, 1995.

Early Social Innovations: Belief Systems

Page 1 of 6

Early Social Innovations: Belief Systems
James R. Simms
Retired, 9405 Elizabeth Court, Fulton, Maryland USA, jrsimms@juno.com

Abstract
This paper addresses the next phase in the development of living systems science, which
includes the science of society. The principles of this science have been developed. The next
phase of the science is an elaboration of the social innovation determinant of the science of
society. Early social innovations are belief systems. The basic phenomenon causing the need
for belief systems is the increased size of the human brain since the emergence of Homo sapiens.
The large brain resulted in two fundamental phenomena, the concepts of mortality and rational
behaviors. The concept of mortality and the genetically determined need for survival resulted in
the concept of an after life (immortality). Some early humans invented belief systems based on
the concept of an afterlife. The concept of rational behavior (reason for things that happen)
resulted in the belief that some thing or things cause events to occur. It is hypothesized that the
mortality and rationality phenomena resulted in the innovation of belief system and the religions
to implement these belief systems. These hypotheses are tested using artifact of ancient humans
and recent primitive humans.
Keywords: Living systems science, Science of society, Belief systems, Social innovations

Introduction
The first phases in the development of living systems science have been completed.
Fundamental phenomena have been identified, the subjects of the science have been identified
and classified, objective measures of fundamental phenomena have been established, and
relationships among phenomena have been established.
An important fundamental phenomenon is that living things are part of the natural order (systems
like atoms, molecules, and planetary systems). The acceptance of this phenomenon was long
and tortuous for both nonliving and living systems. Astronomy and physics went through the
theological and metaphysical stages before they were accepted as the natural order of things.
Galileo has just recently been returned to the good graces of the Catholic Church. August
Comte wrote that a science of society would pass through three stages (theological,
metaphysical, and the positive). James Grier Miller (1999) cites Ludwig von Bertalanffy for his
work in getting living systems through the theological stage. Miller writes "The view that living
things are similar to other parts of the physical world, differing only in their complexity, was
explicitly stated in the early years of the twentieth century by the biologist Ludwig von
Bertalanfffy. This idea could not be published until the end of the war in Europe in the 1940s.
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Von Bertalanffy was strongly opposed to vitalism, the theory current among bilolgists at the
time that life could only be explained by recourse to a "vital principle' or God. He considered
living things to be a part of the natural order, "systems" like atoms and molecules and planetary
systems. Systems were described as being made up of a number of interrelated and
interdependent parts, but because of the interrelations, the total system became more than the
sum of those parts".
James Grier Miller (1978) brought living systems science through the next phase. He identified
the subjects of the science and classified the subjects (he invented the science). His classification
of living systems is; cell, organ, organism, group, organization, society, and supranational levels.
He also identified the structures and processes of these systems. He defined the subjects of the
science as concrete systems that process matter-energy and information.
Objective measures of living systems' fundamental phenomena have been developed. All
concrete system, both nonliving and living, have a capacity to direct energy, which can be
measured (Simms, 1971). The behaviors of living systems can be observed and measured in
terms of the energy used during a behavior (Simms, 1983). Information is a fundamental
phenomenon of living systems and can be observed and measured by the behavior it causes
(Simms, 1996, 1999, and 2006). A unit of measure for the fundamental energy used by living
systems has been established (Simms, 2006). Knowledge is a fundamental phenomenon of
living systems. A unit of measure for knowledge has been established (Simms, 2006b).
Relationships among the fundamental phenomena of living systems have been developed. The
relationships for cells, organs, and organisms are developed (Simms, 1999). The relationships
for the group and society levels have recently been developed (Simms, 2006b). In addition, the
determinants of the behaviors of recent humans have been identified. These determiants are
technical and social innovations.
Culmination of the research described above result in the principles of living systems science.
These principles provide the foundation upon which a living systems science (including a
science of society) can be erected. These principles are built upon the preceding natural sciences
and are equivalent to those of other natural sciences such as physics, chemistry and biology.
The next phase in the development of a living systems science is to address the early stages of a
science of society. Because human societies are the result of social and technical innovation, this
next phase of research starts with early innovations. Early social innovations were selected as a
starting point.
The word innovation is used in its usual meaning (1) the introduction of something new, and (2)
a new idea, method, or device. Innovations are based on inventions and discoveries. The word
invention means (1) to think up or imagine, and (2) to produce (as something useful) for the first
tine through the use or imagination or of ingenious thinking and experiment. The word discover
means (1) to make known or visible, and (2) to obtain sight or knowledge. The act of invention,
like many other human activities is difficult to define precisely. The distinction often made
between invention and discovery is not logically justifiable. For example, the great advance
which primitive man made in the first use of pottery may be viewed either as the discovery of
certain properties of burnt clay or as an invention of forming and hardening clay materials into
valuable utensils. Most cases of inventive progress include both an element of invention and an
element of discovery.
The invention/discovery process typically starts with a real or perceived need. Invention
proceeds when inventors identify or imagine perceived facts that address a perceived need.
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Primitive people had few facts with which to work (their understanding of their environment
was minimal) Their inventions could only be based on limited knowledge about their
environment.

Fundamental Phenomena
The search for fundamental phenomena underlying early social innovation was based on the
hypothesis that as the human brain increased in size and capability, the concepts of mortality and
rationality emerged. The time when these concepts emerged is probably unknowable because of
the lack of artifacts associated with these phenomena. The time when humans were capable
of symbolic thought (based on funeral rites with artifact that prepared the deceased for an
afterlife) range from 50,000 to 350,000 years ago. The exact time is not important for our
purposes. The central concept is that humans understood the phenomenon of mortality and
invented ways to address mortality.
The universal phenomenon of mortality and humans' understanding of this phenomenon make it
necessary for humans to have a belief system with respect to mortality. Possible beliefs range
from there is an afterlife to there is no afterlife. Early belief in an afterlife is verified by artifacts
that would help an individual to live in an afterlife. Artifacts are not available to support the
concept of no afterlife beliefs. The phenomenon of humans' innate desire for survival create a
need for the invention of an afterlife and the belief in an afterlife. The almost universal belief in
an afterlife, as indicated by the billions of people alive today that believe in an afterlife, is a
compelling argument that humans have a need for a belief in an afterlife.
A large human brain resulted in another phenomenon, a belief in cause-and-effect. Humans can
observe cause-and-effect phenomena in their environment and acquire the belief that there is a
rational cause-and-effect for everything. The belief in rationality may extend to events for which
there in no apparent cause. Religions were invented to provide a cause for which there were no
readily observable cause-and-effect reason.

Need for Belief System Innovations
One need for belief system innovations is the understanding of mortality that was caused by the
increased size of the human brain. From a living systems science perspective, the increased
structure of the brain provided an ability to know they were going to die and that events happen
for a reason. The knowledge of mortality and the genetically determined need for survival
resulted in the human need for immortality. This fundamental need for immortality resulted in
the innovation of an afterlife. Afterlife is typically designed so that it can not be proved or
disproved, but is believable.
Another need for belief systems innovations is the rationality phenomenon that was also caused
by the increased size of the human brain. From a living systems perspective, the increased
structure of the brain provided an ability to know that they can cause things to happen. That is, a
cause-and-effect phenomenon. A large brain also provided an ability to believe there is a cause
and effect for everything they observe. This belief in rationality provides a need for the
innovation of a belief systems to explain (make rational) events which they do not cause but had
to be caused by something. This need for rationality typically resulted in the innovation of some
supernatural thing or things.
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Early Innovations
Living systems science can be used to analyze the relation between social innovations and early
belief systems. Knowledge of the existence of early belief systems is based on artifacts that
imply behaviors that result in these artifacts. For example, the existence of tools, such as stone
axes found with human remains, were used to imply that early humans such as Neanderthal man
and Cro-Magnon, buried their dead with tools and therefore had some kind of concept of life
after death. It is inferred that those early humans had knowledge of mortality that resulted in
burial of the departed with tools necessary for an afterlife. Early humans invented primitive
religions to address their need for an afterlife.
Primitive humans had very limited knowledge of their environment and the events taking place
(behaviors) in the environment. It is hypothesized that because the human brain structure was
sufficiently large as to need rational behaviors of events in the environment, there was a need to
invent a belief system to make these envriromental behaviors rational. Primitive humans
invented belief systems wherein some thing or things had powers superior to humans, which
were believed to direct and control the course of nature and human life. The form of the belief
systems is a function of the group's environment and the group's knowledge of this environment.
It may be unknowable whether the two types of belief systems evolved at the same time, or if
one or the other evolved first. However, it probably does not make a difference. Artifacts to
support a belief in an afterlife are rather durable (bone and stone tools can, under favorable
conditions last a long time). But artifact that infer a belief in ratiioality probably lack durability.
Carvings and drawings representing something that may control phenomena important to
humans well-being (and cannot be controlled by primitive humans) may imply human worship,
and thereby infer a belief in something that provides rationality. However, it is known that later
humans had gods that were believed to control nature (such as the sun and weather) and humans.
It is possible that early humans invented religious systems for providing rationality.
It is hypothesized that there were many early religious. This hypothesis is based on the need to
invent religions to address the ubiquitous mortality and rationality phenomena and on the
isolation and lack of communication among the various groups. For example, the early human
groups in Europe were completely isolated for those in Asia and Australia, but these widely
separated groups invented their own religious to deal with the morality and rationality
phenomena.
Inventions are typically based on real or perceived needs, and on the extant knowledge base and
on the environment. Although the need for belief systems are universal phenomena, the
knowledge base and environments of early humans were diverse.. For example, the environment
for hunting groups in Australia is significantly different from food gathering groups in Asia.
Therefore, the religious innovations of these groups would be expected to be very different.
Because innovation is typically based on need, it is expected that religion invented by hunters
would be based on their primary food source and the food gathering groups' religions based on
their primary food source.

Religion Innovations
A primary need for religion innovations is to address the problem of mortality. This need
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generated the belief in immortality. The belief in immortality in some form is almost universal,
even in early animistic cults the germ of the idea is present, and in all the higher religions it is
an important feature (Garvie, 1991). This important need resulted in the world wide invention of
various religions. The wide variations in early religions is because of (1) geographic differences,
(2) environmental differences, and (3) isolation of the groups that invented and assimilated these
innovations.
Evidence of early inventions of religions goes all the way back to the Palaeolithic period.
Disposal of the dead provides this evidence. The rituals and ceremonies associated with disposal
of the dead were different for various groups of people, which implies the invention of diverse
religious beliefs. For example "...the bodies of the La Ferrassie man and child were protected by
stone, a pillow of flint-chippings were gathered together for the Le Moustier youth, and graves
were dug for La Chapelle man and La Ferrassie infants" (Tildesley, 1951). Another example of
diversity in the Palaeolithic period is burial positions of Europe and Africa humans. In Europe,
the typical burial position is an attitude of sleep-knees bent, arms under the head while in Africa
burials were in a contracted position. The diversity of burial ceremoniies is also an indication of
the inventions of different religions. In the early time of Neanderthal man the bodies of the dead
were buried with some ceremony, and with the apparent exception of one or two very primitive
tribes, there is no known people today which does not dispose of the dead in some well-defined
traditional manner (Wedgwood, 1951). From a living systems science perspective, these early
humans invented religions that determined burial behavior (ceremonies). The determinants of
these behaviors (capacity to direct energy, available energy, information and knowledge) are all
impacted by these social innovations.

Rational Innovations
Primitive humans had few facts about their environment upon which to invent belief systems to
meet their need for a rational world. With few facts to construct belief systems that made their
world rational, their innovations had few limits. Artifacts (such as items believed to have the
power to provide rationality) and studies of current primitive societies demonstrate the wide
range of belief systems. Some primitive humans invented belief systems bases on magic, some
on religion, and others on a combination, which has been called magico-religious (Marett, 1951).
Primitive humans invented many forms of magic systems. Definitions of magic include (1) an
extraordinary power or influence seemingly from a supernatural source, and (2) the use of
means (as charms or spells) believed to have supernatural powers over natural forces. The
inventions of magic belief systems include attributing supernatural powers to various items, such
as animals and totems. For the primitives who believed in their magic system, the world around
them became more rational. That is, behaviors they observed were caused by magic.
Some primitive humans invented religious systems to provide a more rational world. Typically,
a god was invented who caused behaviors in nature that effected a group's well being or lack
thereof. For example gods were invented to explain the behaviors of the sun, the sky and the sea.

Conclusion

Early Social Innovations: Belief Systems
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Living systems science can be used to analyze and provide the rational for the emergence of the
need for belief systems. The science can also be used to identify the social inventions of belief
systems for meeting these fundamental needs.
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Abstract
.
To discuss science, I choose to focus attention on the doings of its practitioners. Many choose to focus on the root scio, translated as ‘I know’, but
that choice of a first-person form ignores an essential social aspect of the practice of science, namely the custom that failure to disconfirm by one’s
peers plays a major role in deciding what we will accept as ‘scientific’.
To address the topic of cybernetics, I paraphrase Wiener to speak of the art and science of designing purposeful, goal-directed––self-steering––
systems. He also considered the field to extend to such learning phenomena as gestalt-formation.
Though we sometimes speak of a teacher or mentor as imparting ‘knowledge’, I lodge here an objection to the arrogance of that terminology.
Anyone’s claim to ‘know’ any asserted ‘fact’ carries with it––states directly, rather than implies––a degree of god-like certainty that, I maintain,
should arouse profound doubt and suspicion in the wise or prudent reader or listener. In the present paper, I shall address each of these areas in
more detail.
Keywords: abstracting; gestalt; learning; tested guesses

Conventions
I offer the views presented in this paper not as assertions of ‘truth’, whatever that might mean to a reader, but merely as my perspective. Indeed, I
assert that that reflects the most any human can claim. Also, in order to avoid confusing a word with the non-verbal thing or doing that it points at, I
here follow Bourland (1965/66) in avoiding any use, in any inflection, of the verb ‘to be’.
At stages of the development of mathematics from the times of the Greeks and Babylonians until around 1930, most mathematicians would have
asserted that, at least in mathematics, a competent speaker could reasonably claim certainty––the ‘truth’ of their ‘proofs’. But, as Kline (1980)
describes it, the work of the non-Euclidian geometers had already threatened that claim, and the sabot (wooden shoe) which Kurt Godel (1932)
threw into it would have done the Luddites and their Dutch counterparts proud. Indeed, Kline subtitled his book 'The Loss of Certainty'.
I begin with a somewhat familiar distinction. We generally distinguish between ‘teachings’ and ‘learnings.’ When using the former, I will refer
mainly to associations among words or ideas conveyed to us, generally through words (verbal teachings) by mentors. I see this territory, though, as
also embracing the non-verbal kinds of doings a craftsman or a gym teacher may perform for a student to attempt to emulate or follow.
I will use the latter to speak of abstractings (which we may generate either at non-verbal or at verbal levels) that we achieve for ourselves, either
from our own immediate experiencings, or by adopting (and perhaps then experiencing) portions of the teachings of others. We may observe such
emulating occurring at both verbal and non-verbal levels in, for example, the learning by an apprentice.
Neither of these paths, I maintain, can support us in any claim to certainty. Indeed, I will insist that no means of study or of experience can achieve
this.
I understand the process of abstracting to entail attending to some selected aspects of a perceiving as well as omission or ignoring of some others,
deemed of less immediate (central) significance or importance to the task at hand.

Other Distinctions
Some cultures, and some language families require keeping track of the distinction between what I experienced or saw and what someone else told
me or wrote.
Verb forms used among Algonquian languages (Whorf, 1956) require any speaker to distinguish whether s/he speaks of a report or of an experience
(or first-hand observation), and, in the former case, whether the report came first hand or from another report. The structure of these languages
requires each speaker to convey the degree of immediacy.
Among the Hadiths (Muslim writings describing the doings and sayings of the Prophet Mohammad) we see great pains taken to account for the
veracity of any given attribution by listing the chain of tellers from the time of the writings back to someone present when the cited doing or saying
allegedly occurred.

Thus, among speakers of some native-American language families studied by Whorf, the grammar itself mandates the process. In contrast, the
Muslim case merely calls for the writer to follow a socially-approved convention.
The languages of the Western IndoEuropean (WIE) families share a disadvantage in this regard. These languages render difficult preserving, or
reporting about, the distinction between the (verbal) name of a thing, happening, or doing and the (non-verbal) actual item or event. Some authors
(Korzybski, 1933, and Hilgartner et al.1991) speak in terms of a failure, inherent in these languages, to distinguish a map from the territory it
allegedly points at.

Science
“We think of science as the study of natural laws which once grasped will enable man to predict the course of any comparable sequence provided
the conditions can be kept constant. But in real-life situations, we always have to come to terms with sequences of events which are outside the
limited little set of conditions within which we have learned to predict. . . . “(Mead, 2001, p. 99). Dr. Mead here continues with an assumption of
“understand[ing] perfectly the nature of the steel” etc., but not of other contingencies that might affect the project of building a bridge in New
Guinea.
The word science, from the Latin scientia, generally translated as ‘knowledge’, shows in English as early as 1340, but no one seems to have used
the term scientist until its introduction by William Whewell in an 1840 book ‘The Philosophy of Inductive Sciences’, where he stated “We need very
much a name to describe a cultivator of science in general. I should incline to call him a Scientist.”
I prefer to describe ‘science’ as consisting of a sequence of tested guesses the outcomes of which its most widely heard practitioners have as yet not
found strongly enough disconfirmed to reject or to seek to replace.
In some assertions of the verb ‘to know’ we acknowledge them as statements of belief based on an act of faith, as in “I know that my redeemer
liveth.”

Gestalting
As I conceptualize the process, when a human makes an observation of doings or happenings within reach of her/his perception, s/he unavoidably
generates one or more abstractions. We may look upon this abstracting as a process of forming gestalten: the bringing of some part of the perceived
toward central attention while relegating other parts to one or more levels of background status. As described by Perls, Hefferline and Goodman
(1951), and elaborated by Polanyi (1964), in such a nested sequence of gestalten, each successive focal perceptions can thereafter become the
ground against which the next assumes the status of figure.
Above, I mentioned that the process of abstracting entails omission of some aspects of a perceiving in favor of some others, deemed of more
immediate (focal) significance or importance. A man fleeing a predatory animal probably ignores details of the fur covering the animal, unless he
guesses that it might inform him as to the safety he might gain by climbing the nearest tree, as opposed to, for example, getting inside the nearest
shelter and securing the door.

“Knowing”
When we verbalize (speak, write, sign, etc.) about an observed item or event in a WIE language, the means we use in our attempt to report generally
interferes with the comprehension of our intended content by the recipient; it often leads even to misperception on the part of the reporter, the original
observer.
As long as the only languages we can find to use render reporting about or commenting well nigh impossible concerning the distinction between the
(verbal) name of a thing, happening, or doing and the (non-verbal) actual item or event, we run the risk of mistaking our perceptions, or at least our
reportings––our verbalizings––as precise, fully accurate accounts. We run at least as severe a risk of inducing such mistakes in our audiences.
Based on these and related considerations, I have concluded that I must treat the construct of ‘knowing’ (along with its cousin ‘knowledge’), to
whatever extent it represents a claim to certainty, as an oxymoron––a term having no corresponding entity to which it legitimately can refer.
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Abstract
Students of history are taught that the assassination of Archduke Franz Ferdinand sparked the beginning of World War I. Today, we might wonder
if the students of tomorrow will be taught that 12 cartoons ignited World War III. The importance and power of media continues to expand
exponentially, increasingly asserting itself as a critical factor in our lives. As the world continues to interconnect, the potential exists for media to
impact the individual and global psyche in a manner hitherto fore unimagined. Creating a new guiding mythos that promotes psycho-spiritual growth
is considered necessary to create a sustainable world. Utilizing evolutionary guidance systems design, evolutionary guidance media (EGM) has been
designed both in context and content specifically for the purpose of promoting planetary consciousness. This paper provides a brief overview of
EGM for the purpose of generating strategic and evolutionary conversations within the international community.

Background
In the fifty years since the first conference of the International Society for the System Sciences (ISSS), media has morphed into an entity with more
power, influence, speed, and agility than Superman himself! Indeed, media is not media anymore; it is a high tech enterprise with a surprise
following each and every click of a mouse (as anyone submitting papers to this conference can attest). If we need proof of the power of today's
media we need look no further than the twelve cartoons that have instigated demonstrations, protests, boycotts, resignations, arsons, death threats,
and murders around the world -- all within months of publication1. "Complexity, Democracy, & Sustainability" - the theme of this seminal
conference - is prophetic where media is concerned. Perhaps nothing has brought more complexity to the lives of human beings than today's new
media. And perhaps, nothing offers more promise for promoting a truly participatory democracy and the values/conditions necessary to create a
sustainable world.
Decades ago, media studies pioneer, Marshall McLuhan (1911-1980) prophesied that media would become a seamless web and ultimately an
extension of humanity with the ability to alter the human mind (McLuhan & Fiore, 1966). Through "cyberception" Ascott (1994) suggests that just
such an alteration is occurring. Cyberception "involves transpersonal technology, the technology of communicating, sharing, collaboration, the
technology which enable us to transform ourselves, transfer our thoughts and transcend the limitations of our bodies" furthermore it is "a matter of
high speed feedback, access to massive databases, interaction with a multiplicity of minds, seeing with a thousand eyes, hearing the earth's most
silent whispers, reaching into the enormity of space, even to the edge of time" (Ascott, 1994, p. 1).
Cyberception is impressive, but seeing into outer space and under the seas may only serve to facilitate the prevailing value system described as based
on expansion, competition, domination, and exploitation (Capra, 1989). As agents of our own evolution, can we consciously create media that
promotes a new guiding mythos - a mythos that promotes planetary consciousness? Can we envision cyberception becoming transception2 - the
seeing All-Is-One with a thousand compassionate eyes? Couldn't such media create avenues for unprecedented peaceful social action on behalf our
planet?
I began to research the application of evolutionary guidance systems to media at Saybrook Graduate School and Research Center under the tutelage
of Bela H. Banathy (1919-2003) in 20003. Banathy inspired many, myself included, with his tremendous vision of transcending existing systems
and creating evolutionary guidance systems (EGS). EGS are those that guide the development of human systems such that the systems created are
able to encourage the holistic development of both individuals and their systems. An EGS serves as a "magnet that pulls us toward it. It is our
guiding star toward which we travel" (Banathy, 2000, p. 345).
In seeking such a guiding ideal, I coined the term evolutionary guidance media (EGM) (Klisanin, 2003) to refer to media designed both in content
and context specifically for the purpose of guiding and/or facilitating the societal emergence of transpersonal consciousness - specifically planetary
consciousness: "the knowing as well as the feeling of the vital interdependence and essential oneness of humankind, and the conscious adoption of
the ethics and the ethos that this entails" (Laszlo, 1997, p. 143). 4
The design of EGM was achieved through imaging/visioning, data/literature review, integration, use of creative imagination, and data synthesis in
the following spaces of evolutionary guidance design architecture: Exploration/Image Creation Space, Design Solution Space, Organized
Knowledge Space, Evaluation/Experimentation Space and the Space of the Future System (Banathy, 1996, pp. 329-330). In addition, a system of

interactive dimensions capable of facilitating multidimensional unfolding characteristic of evolution was utilized. Those dimension, proposed by
Banathy (1996) are described in Table 1 below:
Table 1: Interactive Dimensions of an Evolutionary Guidance System.

Dimension

Description

Social Action

ensuring social justice and an increase in cooperation, leading to the integration of
our societal systems.

Economic

focusing on economic justice and integrated and indigenous development

Moral

strengthening self-realization and social and ecological ethics.

Wellness

nurturing the physical, mental, emotional, and spiritual health and well-being of
the individual and society.

Design (Learning and
Human Development

nurturing the full development of individuals and social groups and enabling them
to develop a design culture and attain evolutionary competence.

Scientific

manifesting ethical science that serves human and social betterment.

Technological

placing technology under the guidance of sociocultural intelligence and in the
service of the nonviolent resolution of conflicts, and the improvement of the
quality of life for all.

Aesthetic

pursuing beauty, cultural and spiritual values, the various forms of art, the
treasures of humanities, and the enrichment of our inner quality of life.

Political

promoting self-determination, genuine participation in self-governance,
continuous action for peace development, global cooperation and integration, and
governance for the improvement of human conditions.

These nine dimensions were suggested by Banathy as a starting point for designing EGS, they were not considered to be the only possible
dimensions.
In this paper I have focused on describing the results of work within two of the aforementioned design spaces: the Exploration/Image Creation
Space and the Organized Knowledge Space. It is important to note that EGS design architecture is not linear but recursive. Thus, the following
material was articulated as a result of interaction with all the spaces of design architecture in multi-directional feedback spirals.

Exploration/Image Creation Space
The Exploration/Image Creation Space (EICS) is the design space utilized for an exploration of the intent, articulation of the core values and ideas,
and the creation of an ideal image of the evolutionary guidance system being designed. Because a core value in the design of an EGS is the
contributions of ideas by stakeholders in the system, throughout the design process I researched the "voices" of others (individuals as well as
organizations) calling for a not merely a change in media, but a transformational change - a change indicative of evolutionary stewardship. Examples
of some of those hearkening for evolutionary stewardship include: Association for Transformative Media Arts (2005), National Organization for
Woman (2005), Our Media Voice: Campaign for Accountability (2005), Barbara Marx Hubbard (1998), Foundation for Conscious Evolution
(2005), Duane Elgin (2000; 2002), Ervin Laszlo (1997), and Stephen Simon (2002). Through applying the input of these voices, as well as others,
the following core ideas, ideal images, and core values were articulated .
Core ideas of EGM (a) the manner in which media is produced (by whom, where, how) is held to be of central importance; (b) media producers and
creators should have access to up to date research/information that will enable them to incorporate potentially conscious-raising data and
transpersonal ethics into their organizations and/or media products: (c) all of the systems' stakeholders should have access to input regarding the
media creations.
Ideal image of EGM is that of a framework designed for use by media companies for the creation of media that seeks to advance an evolutionary
guidance, and transpersonal ethic within the structure of their companies, organizations, and creative products. EGM is enlightened by the utilization
of resources and information in each of the nine dimensions of an evolutionary guidance system (EGS) that expresses the goal of advancing the
evolution of humanity in a transpersonal direction. It is not limited by resources exclusive to the stated nine dimensions, but rather continually seeks
to include new dimensions, as interested stakeholders in the EGS make them apparent.
Core values include the promotion of values that support conscious evolution, planetary consciousness, transpersonal experiences, and
superconscious learning. These include but are not limited to being-values,5 compassion, love, personal and social responsibility, creative altruism,

conflict resolution, gender and racial diversity.
EGM can be defined as (a) media designed both in context (organizational structure) and content (creative product) with the intent of promoting
conscious evolution and transpersonal ethic while advancing the evolution of human consciousness in the direction of planetary consciousness, and
(b) media awake with the purposeful intent of facilitating the values/qualities/education/ethics necessary to create peaceful planetary co-existence for
all beings.

Organized Knowledge Space
The Organized Knowledge Space is set aside for the collection, organization, and synthesis of information and knowledge pertinent to the nine
dimensions of an EGS (see Table 1). The nine dimensions are by definition value laden, they infer inclusion, rather than exclusion, thus I have come
to refer to working in this space as drawing Markham's circle (Klisanin, 2005), a name derived from Edwin Markham's (1936) well known poem
"Outwitted"
He drew a circle that shut me outHeretic, a rebel, a thing to flout.
But Love and I had the wit to win:
We drew a circle that took him in!
Each of the nine dimensions are envisioned as an arc in Markham's circle. The circumference of the circle expands as information/research/
knowledge is collected in any given dimension. Additionally, as more dimensions are added by stakeholders of the system, the circumference will
continue to expand. The original research (Klisanin, 2003) examined the implications of data to both the macro level (organizational) and micro level
(media product), however the following summary may address either one or the other.
A tremendous amount of research in the areas of social action and economics is available to be applied to the creation of media that supports
Banathy's description of these dimensions (see Table 1). For example, in establishing the macro level of an EGM-oriented organization, Maslow's
(1971) outline of the theory-z organization provides direction as well as seeming to be a harbinger of what may well be our "socially-responsible"
businesses. The latter are defined by Brown (2001) as businesses that encourage the involvement of both social and environmental ethics with
economics. Establishing an organization and creating products that harmonize with the tenets of these dimensions is not only achievable, it is already
being accomplished in many fields (Cohen & Greenfield, 1997).
The moral and wellness dimensions require broad yet specific knowledge bases. In the moral dimension, one suggested ethical base is that of the
global ethic called for by the Parliament of World's Religions in 1993. Based on "a culture of non-violence and respect for life; a just economic
order; a culture of tolerance and life of truthfulness; and a culture of equal rights and partnership between men and women" (Laszlo, 1997, p. 65), it
offers one useful framework for the moral dimension. The wellness dimension seeks to nurture the whole person, thus the integral practices outlined
by Murphy (1993) have been suggested as useful for further investigation at both the macro and micro levels.
The design or learning and human development dimension is at the heart of EGM. Fluency in design and evolutionary learning are basic necessities
for promoting the aims of this dimension. Because creativity is crucial to the design process, the burgeoning field of creativity is suggested as
offering an an extensive database. Apropos to our topic, creativity may be cultivated by specific types of media, for example, Murphy (1992) cites
"writing that recontextualizes ordinary experience" such as "fantasy," and "science fiction" as potentially capable of enhancing creativity (p . 576).
"Synaesthetic media" (Waterworth, 1997) is also suggested as another avenue for the radical recontextualization of ordinary experience, i.e.,
promoting creativity.
The scientific and technological dimensions are particularly close, each partnering the other, in an seemingly endless dance. Research in the
scientific dimension continues to pave the way toward radical shifts in consciousness. An example of research related to such shifts, Laszlo cites
the "nonmaterial foundations of physical reality . . .the subtle linkages of life . . . and the newly rediscovered powers of the mind (1997, p. 99, italics
in original). In addition to promoting scientific knowledge, where EGM is concerned, it is equally important to promote a sense of mystery, of
wonder, and of awe at all that remains to be explored. An important bridge linking the scientific and technological dimensions is the emergent field
of media psychology, a field dealing with the "study of how the mind and emotions respond to a multiplicity of sensory stimuli" as well as the
"...outcome of the human-machine interaction" (Luskin, 1996). The amount of data accruing in this field is truly remarkable, data with important
implications for the future development and refinement of EGM. In several dimensions (social action, wellness, political) research revealed the
importance of interpersonal contact. For example, research by Finger (1994) suggested that the most significant factor in predicting environmental
behaviors are experiences in and with the environment. While additional research by Carr and Sarvela (1991) iterated the importance of "face-to-face
contact strategies as well as grass roots participation" for success with wellness campaigns, and finally, researchers Cvetkovich and Earl (1994)
suggested that social action (political) can be facilitated through encouraging public discourse - discourse designed to facilitate the emergence of
social trust. Thus, technology may best serve people when it serves to connect them to each other. Certainly the interactive nature of media
technology has the potential of establishing rapport between people and perhaps between humans-beings and the natural world.
The aesthetic dimension is concerned with "the pursuit of beauty, cultural and spiritual values, the various forms of art, the treasures of humanities,
and the enrichment of our inner quality of life" (Banathy, 1996, p. 324-325). The process of creating "visionary art" as described by Alex Grey
(1998) as well as the nine constant subjects of such art including "transformative beings and realms, scenes form inspirational stories, clairvoyant

visions and portraits of the soul, visionary abstraction, visionary inventions, divine calligraphy, infinite patterns of connectedness, cosmograms and
mandalas, divine light (pp. 161-166) are considered important directions for this dimensions. Potential has also been cited for this dimension in
Metzner's (1980) outline of ten classical metaphors of the transformation of human consciousness The power of art to generate emotion is well
known, a lesser known fact is the potential of aesthetic experiences to contribute to profound changes in consciousness, as validated by White's
(2000) research in the area of exceptional human experiences.
The political dimension has an extensive agenda. Research congruent with "promoting self-determination, genuine participation in self-governance,
continuous action for peace development, global cooperation and integration, and governance for the improvement of human conditions" (Banathy,
1996) is applicable to this dimension. Some areas previously examined include the possibility of creating New Agoras (Banathy, 2000) as macro
level structures, as well as examining the use of technology to promote participatory democracy. One organization currently using ActionForum
software to offer members a voice in political participation is the MoveOn.org family of organizations.
Table 2 provides a summary of the data reviewed and applied to both the macro and micro levels.
Table 2: Summary of data applied to Macro and Micro levels

Dimension
Designer

Macro Level (Organizational)

Micro Level (Media Product)

Social Action

Socially responsible or Theory Z
organization

Media promotes social action and interpersonal
contact

Economic

Socially responsible, eco-economic
policies

Percentage of revenue from media product
allocated to benefit stakeholders

Moral

Organizational ethics based on
global ethic or similar

Media promotes a global ethic, being-values,
positive qualities

Wellness

Wellness programs based on holistic
systems such as integral practices

Media promotes integral practices and
interpersonal contact

Design
(Learning &
Human
Development)

Organization promotes and
facilitates creativity

Media promotes and facilitates creativity

Scientific

Organization maintains a staff of
experts in all nine dimensions of an
EGS as well as a data base available
to researchers/designers

Media promotes scientific data related to the
nonmaterial foundation of physical reality, as
well as other findings supporting the
advancement of planetary consciousness
including wonder, awe, and the mysterious.

Technological

Technology is used to develop the
concept of transception vs.
cyberception. Media psychology is
studied as a possible avenue for
promoting compassion

Media utilizes technology to promote interaction
among humans and other species. Relevant
findings from media psychology are applied to
product.

Aesthetic

Aesthetics are based on beauty,
guidelines for the creation of
"visionary art" are employed

Media reflects an interest in the subjects of
visionary art & metaphors of consciousness

Political

Organizational polity based on
"visionary politics" and the "New
Agora"

Media promotes participatory democracy

Important media is being made around the world that highlights both the triumphs and challenges experienced by human-beings across time and
cultures. Numerous individuals, partnerships, organizations, and corporations are engaged in creating media with the intention of creating positive
changes in humanity and the world-at-large. Without infringing on artistic freedom or integrity, EGM seeks to offer a sketch or blueprint of some of
the important areas media creators might investigate if they are interested in creating media that promotes planetary consciousness. Although this
paper has provided but a brief overview, it is my hope that it will generating strategic and evolutionary conversations within the international

community leading to the further design, iteration, and refinement of EGM. Some of the suggested aims of and purposes of such collaboration:
1. To encourage the application of perspectives from transpersonal studies, systems sciences, evolutionary guidance, integral studies, humanistic
psychology, and other pertinent fields of research to the creation of media.
2. To develop theoretical and applied research in the nine dimensions of an evolutionary guidance system (as well as other dimensions when
appropriately added) pertaining to media.
3. To facilitate and promote relationships and cooperation with other groups and organizations having similar aims.
4. To facilitate the creation of evolutionary guidance media organizations and media products.

Notes
1

Referring to the twelve editorial cartoons (re: Muhammad) published in the Danish newspaper, Jyllands-Posten September 30, 2005.

2

Transception indicates cyberception infused with qualities of high spiritual development such as compassion (Klisanin, 2005).

3

The preliminary research became my doctoral dissertation, which was supervised by Bela H. Banathy, Stanley Krippner, and Bela A. Banathy.

4

It is important to state that EGM was not designed as a tool for censorship, nor is it concerned with censorship. Rather it is a system designed
for those persons interested in creating media that guides the advancement of planetary consciousness. In no way is EGM designed to be a
system imposed upon others, rather the creation of an EGM organization or creative product is completely voluntary. If otherwise, it would no
longer be considered EGM.

5

Being-values is a term coined by Maslow (1971) to represent human values including: truth, goodness, beauty, wholeness, aliveness,
uniqueness, perfection, completion, justice, order, simplicity, richness, effortlessness, playfulness, self-sufficiency (pp. 133-135).
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Abstract
Among a diverse array of general principles proposed for systems thinking are “boundary
critique”, multiple perspectives, organization, and interconnectedness. Yet, no general theory of systems
thinking (differentiated from a general systems theory) integrates these proposals. In "Minimal Cell
Model" scientists model a single cell based only on the parts that are absolutely necessary for cell
function. Some of the ways that scientists have progressed in their understanding of the components and
interactions of a minimal cell is to use a technique called “knock out analysis” in which they remove or
“knock out” one component at a time to see if the cell can function without that component.
Because systems thinking emphasizes thinking, a theory of systems thinking must be
conceptual—that is, it must deal with concepts as its unit of analysis. Thus, a theory of systems thinking
is a theory of how conceptual systems behave. By way of analogy to the minimal cell model, the simplest
conceptual system is a "minimal concept model". I propose a complex adaptive model based on a simple
rule set and fractal-like self-similarity across conceptual scale as a Minimal Concept Theory of Systems
Thinking (MCT/ST). MCT/ST offers a formal integration of several principles of systems thinking. I
present a formal algorithm for the theory and present several empirical research studies leading to the
formalization. I also propose that MCT/ST may serve as a foundation of new education programs in
systems thinking, science, and methodology.
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The Minimal Concept Theory of Systems Thinking (MCT/ST)
A simple-complex and fractal “minimal concept theory” of systems thinking is offered. It is
necessary to explore in greater depth what is meant by each of these terms. By simple-complex,
it is meant that the process of systems thinking is based on simple rules despite the fact that the
outcomes may be terribly complex. Nobel laureate Murray Gell-Mann, speaking about complex
adaptive systems, explains (emphasis his):
What is most exciting about our work is that it illuminates the chain of connections between, on
the one hand, the simple underlying laws that govern the behavior of all matter in the universe
and, on the other hand, the complex fabric that we see around us, exhibiting diversity,
individuality, and evolution. The interplay between simplicity and complexity is the heart of our
subject.
It is interesting to note, therefore, that the two words are related. The Indo-European root *plekgives rise to the Latin verb plicare, to fold, which yields simplex, literally once folded, from
which our English word “simple” derives. But *plek- likewise gives the Latin past participle
plexus, braided or entwined, from which is derived complexus, literally braided together,
responsible for the English word “complex.” The Greek equivalent to plexus is plektoV
(plektos), yielding the mathematical term “symplectic,” which also has the literal meaning
braided together, but comes to English from Greek rather than Latin.(Gell-Mann, 1995)
That conceptual systems are complex is a priori. That conceptual systems are highly adaptive is
also a priori. One might reasonably argue that conceptual systems are the most adaptive and
complex types of systems because the physical and natural constraints placed on the evolution of
conceptual systems is significantly dampened (i.e., while the biological structures responsible for
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conceptualization do adhere to the physical laws, there is nothing stopping one from imagining a
world without gravity, or one in which a zebra head is placed upon the body of a trout).
Therefore, it is reasonable to conclude that conceptual systems are complex adaptive systems.
And while these conceptual systems are not constrained by the laws of physics per se, as
complex systems with considerable order they may reasonably be thought to be derivative of
simple rules. A theory of conceptual systems might attempt to identify these simple rules.
Note that as we delve more deeply into what a model of systems thinking might look like, the
lines between thinking and systems thinking become blurred. That is, it is difficult to
differentiate between “systems thinking” and “thinking systems”; a conceptual model of systems
thinking is, by definition, a thinking system or, more accurately, a conceptual system. That is, we
are focused not on the ontological realities of existing systems but on systems of thinking and
how these systems of thinking might be more “friendly” toward understanding ontological
systems. Therefore, the line between thinking and systems thinking becomes much more fuzzy.
The question is, what is the difference between systems thinking and thinking? It is suggested
here that there is a real and pragmatic difference: a mind can have a systems thought without
being a systems thinker. That is, systems thoughts may occur frequently but not consciously.
This distinction may explain why so many “systems scientists” would never think to call
themselves systems thinkers. To them, they are merely thinking about systems, and the net result
is some systems thought, but it is not systems thinking. The central argument of this dissertation
is that there are patterns to these systems thoughts, that underlying the factual knowledge of
systems concepts are implicit and unconscious patterns that can be understood, turned into a
schema or model, and developed and practiced on purpose. Systems thinking is a conscious,
purposive act, whereas a systems thought may or may not be. Systems thinking is the conscious
process of thinking in a methodical way by utilizing some set of patterns that universally
underlie systems thoughts. This suggestion is very different from that made by most of the
existing systems thinking literature, in which the construct is thought to be a taxonomy of
systems concepts or methods.
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Remember, too, from the review of the literature that no model of systems thinking can “violate”
what is known about systems; if it does so, it is a special model not a general one. In addition,
remember that a previously proposed definition for systems thinking (albeit very broad) was
suggested that stated, “Systems thinking is thinking that is informed by knowledge-aboutsystems.” It is important here to revisit this idea in the context of the proposed model. First, the
proposed model of systems thinking is a general model because it does not conflict with any
aspect of knowledge-about-systems. That is, the components of the model (which will be
discussed soon) are elemental to any systems concept. Second, one might imagine that such
elementalism would also lead to abstraction, and it does. The model provides an abstract
framework of scaffolding for knowledge-about-systems. It helps us to organize these myriad
systems concepts. In this sense, the model is well-suited to educational settings. In the
companion book to a seminal work by the same title, How People Learn: Bridging Research and
Practice,(Donovan, Bransford, & Pellegrino, 2001) Donovan summarizes the three main findings of
learning and educational research:
1. Students come to the classroom with preconceptions about how the world works. If their
initial understanding is not engaged, they may fail to grasp the new concepts and information
that are taught, or they will learn them for purposes of a test but revert to their preconceptions
outside the classroom
2. To develop competence in an area of inquiry, students must: (a) have a deep foundation of
factual knowledge, (b) understand facts and ideas in the context of a conceptual framework, and
(c) organize knowledge in ways that facilitate retrieval and application.
3. A “metacognitive” approach to instruction can help students learn to take control of their own
learning by defining learning goals and monitoring their progress in achieving them.(Donovan,
Bransford, & Pellegrino, 2001)(pp10-13)

These findings suggest a dual approach to learning and teaching. That is, factual knowledge
(e.g., systems science concepts) must be combined with a conceptual organizing framework. In
addition, it is critical that teachers be aware (and students be reflective) about their own
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preconceptions and metacognitive process. They must develop a conceptual understanding of
both the structure and dynamics of preconceptions and of new learning. By using patterns of
systems thinking, students may understand how their preconceptions are conceptually structured
to ignore certain important features the new learning focuses upon. In this way, there is a one-toone mapping of preconceptions and new learning that cannot be undone. Similarly, the same
process can be used by teachers to understand the structure of a student’s preconceptions. Each
of these processes are central to bridging the research and practice of learning.
In addition, it is suggested that the processes that occur at one level of thinking (say, inside the
mind) between one thought and another are essentially the same set of processes that occur
between groups or between organizations or between countries. That is, that the most complex
systems of thought imaginable are structurally the same as a single simple concept. The term
“fractal” is used to describe this self-similarity across scale. Figure 7.6 shows a fractal structure
called the Mandelbrot fractal.(Evercat, 2006) “Fractals can be most simply defined as images
that can be divided into parts, each of which is similar to the original object.”(Wikipedia, 2006)
This means that, like a fractal structure, the same conceptual structures are occurring across
conceptual scale—that a single concept and a complex of concepts share the same basic structure
and repeating patterns.
Figure 7.6: A Mandelbrot Fractal Showing SelfSimilar Structures Across Scale(Evercat, 2006)
The terms “minimal concept theory” are used as an
analogy to a theory in bioengineering called “minimal
cell theory.” In this theory, scientists are attempting to
model a single cell based only on the parts that are
absolutely necessary for cell function. A “minimal
cell” is a “hypothetical bacterial cell with the minimum number of genes necessary to perform all
the essential functions.”(Cabrera, April 2006) Dr. Michael Schuler developed the Cornell
minimal cell theory. Browning and Schuler write, “A model of a minimal cell would be a
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valuable tool in identifying the organizing principles that relate the static sequence information
of the genome to the dynamic functioning of the living cell.”(Browning & Shuler, 2001)(p187)
Figure 7.7 shows a sketch of a minimal cell model.
Figure 7.7: A Sketch of Minimal Cell Model
(Browning & Shuler, 2001)
Some of the ways that scientists have
progressed in their understanding of the
components and interactions of a minimal cell
is to use a technique called “knock out
analysis” in which they remove or “knock
out” one component at a time to see if the cell can function without that component. This is not a
foolproof technique, of course, because there may be multiple dependencies, but it is a
worthwhile technique that produces knowledge on the topic, and scientists are progressing
toward a more complete understanding of the minimal cell.
By way of an analogy to the minimal cell theory, a “minimal concept theory” is proposed in
which we attempt to identify the structure and dynamics of a single concept that are absolutely
necessary. In this way, it would be possible to identify the basic components of a conceptual
system and the underlying rule structure of systems thinking.
An overview of the Minimal Concept Theory of Systems Thinking (Table 7.2) is proposed here
with full knowledge that a more complete treatment than can be provided here in the conclusion
is necessary.
Table 7.2: Toward the Middle Way Ideal: The Minimal Concept Theory of Systems Thinking
Systems thinking is a conceptual framework, derived from patterns in systems science
concepts, theories and methods, in which a concept about a phenomenon evolves by
recursively applying rules to each construct and thus changes or eliminates existing
constructs or creates new ones until an internally consistent conclusion is reached. The
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rules are:
z

Distinction making: differentiating between a concept’s identity (what it is) and
the other (what it is not), between what is internal and what is external to the
boundaries of the concept or system of concepts;

z

Interrelating: inter-linking one concept to another by identifying reciprocal (i.e.,
2 x 2) causes and effects;

z

Organizing Systems: lumping or splitting concepts into larger wholes or smaller
parts; and,

z

Perspective taking: reorienting a system of concepts by determining the focal
point from which observation occurs by attributing to a point in the system a view
of the other objects in the system (e.g., a point of view).

Figure 7.8 illustrates the rule structure of MCT/ST. Most important, it shows that each
component of the Theory (i.e., Distinction-making (D), Organizing Systems (S), Inter-relating
(R), and Perspective-taking (P)) is self-similar to the other components and to the model itself
(i.e., it is a mise en abime fractal structure). For example, the Organizing portion of the pie
includes two elements that relate in four ways (a relationship 2 x 2). One of the elements (part)
can be thought of as reductionistic, while the other (whole) can be thought of as holistic (i.e.,
middle way). The two elements together make up the larger whole of the component, Organizing
Systems. Similarly, each of the other components is structured the same way (two balanced
elements) and shares the same dynamics (i.e., fractal self-similarity). That is, each component is
itself a system of interrelated distinctions, one with its own perspective on the larger whole. The
elements of each component are parts, while the component itself is a whole. The two elemental
parts of each component interrelate in way that is unique to that component. All three, the
interrelations, the component and the elements, are distinctions, and these distinctions interact to
define each other, and each offers a unique point of view (perspective) on the system as a whole.
Because each component is self-similar to the whole Model, no component or element can exist
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without the other components or elements. This is precisely why the Model reaches an enclosed
state and why additional components are not needed (i.e., satisfies knock-out analysis). Occam’s
Razor states, in Latin, “Entia non sunt multiplicanda praeter necessitatem” which in English
means, “No more things should be presumed to exist than are absolutely necessary.”(Haddon,
2003) The algorithm (the DSRP rule set) that underlies the MCT/ST explains why other
components are not necessary to create a concept.
Figure 7.8: A Minimal
Concept Theory of Systems
Thinking
The dynamics of the Model
are simple, yet the result is
extremely complex. Table
7.3 illustrates how each
component interacts with
dynamic complexity. Note
that the variables of each
component (e.g., identity,
other, part, whole, etc)
shown in Figure 7.6 also
interact in a similar matrix to Table 7.3 (not shown here).
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Table 7.3: The Dynamic Complexity of the MCT/ST

Distinction

Distinction

Organizing

Making

Systems

-

A distinction (a

A distinction is a

Every distinction

whole) is an

relationship

involves a

organization of

between identity

perspective in

identity parts

and other

order to establish

Making

Interrelating

Taking

and other parts
Organizing

An organization

Systems

Interrelating

-

Perspective

an identity
Organizing is

Organizations

is a distinction

relating parts to

contain numerous

between parts

their whole and

perspectives

and whole and

creating nested

including the

between what is

relationships

whole itself and

internal and

with wholes as

each of its parts

external to the

parts within still

whole

larger wholes

A relationship

A relationship (a

-

A relationship is

is a distinction

whole) is an

made up of a

between the

organization of

quadratic set of

causes of one

cause parts and

perspectives

object and the

effect parts

based on

effects on

bidirectional

another.

cause and effect
(feedback)

Perspective

A perspective is

A perspective (a

A perspective is

Taking

a distinction

whole) is an

a relationship

-
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viewed (other)
It is widely accepted that all thought is born of distinction making. Distinction making is
identical to a boundary critique as both processes cause one to demarcate between what is in and
what is out of a particular construct. Boundary critique may also allude to how one must be
explicit (e.g., critical) of these boundary decisions. Distinction making, on the other hand, is
autonomic—one constantly makes distinctions all of the time. Whether one is critically reflective
of the boundaries one draws when making distinctions is secondary to the fact that one is always
making distinctions. Systems thinking, then, is looking systemically at how these distinctions are
made, informed by the counterclaims discussed in Chapter 3; that is, informed by a process that
is reductionist and holist, conceptual, cognizant of relational and structural parts, and
characteristic of the patterns of thinking that inform knowledge-about-systems. MCT/ST is
aligned with each of these counterclaims. Figure 7.8 and Table 7.3 show how the Model works
to make distinctions in a way that is both discrete and proximal.
All thinking is distinction making. But distinctions are more complex than one might initially
expect. This complexity, however, is based on simple rules that determine how a distinction is
made. Because all distinctions are created based on these rules, they can be compared and
contrasted, summarized and integrated according to these rules.
Figure 7.9 illustrates some of the complexity involved when a distinction is made. For the
purpose of explanation, one can assume a finite and static universe of concepts represented by
the linear network of grey nodes. Each node represents a concept. For the purpose of explanation
one can assume these concepts cannot be further reduced, although it is obvious that they could
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be. That is, they are not systems of concepts but are merely singularities or chunks that cannot be
broken down any further, and no additional concepts can be added.
Figure 7.9: Discrete and
Proximal Distinction Making
Now, suppose that there are
four people, and each of
them, upon seeing the finite
universe of concepts, makes
a single distinction. This
would be akin to seeing a
large grouping of pixels and
seeing a face or a vase or
some other distinctive feature. The first person (red ellipse/bar) makes distinction A; the second
person (blue ellipse/bar) makes distinction B; the third person (green ellipse/bar) makes
distinction C; and the fourth person (purple ellipse/bar) makes distinction D. Each of the
participants gives his or her conceptual distinction a name. The only problem is that each person
gives his or her distinction the same name: DOG. In other words, four people have used the same
term to represent very different conceptual systems.
Figure 7.9 illustrates how each of four people uses a finite universe of base concepts to make a
distinction. It so happens that the distinction they make is given the same name, but it is clear
that the content of each distinction differs dramatically because each distinction includes
different concepts (nodes). Each distinction is a system of concepts and relationships organized
in a particular way. Thus, the nodes inside the red parentheses are how one person defines DOG,
while the nodes inside the blue, green, and purple parentheses are how the other three people
define DOG.
The bars beneath (Figure 7.9) illustrate that each person’s distinction of DOG is composed of
both what the person perceives is included in DOG and what the person perceives is not included

Boundary Critique: A Minimal Concept theory of Systems Thinking

Page 12 of 23

in DOG. That is, a distinction is a boundary. A distinction is not, as we often are prone to
misunderstand, the object itself but is instead a boundary between the object and what it is not.
These two states are called identity and other. One could alternatively think of these states as
thing and not-thing, here and there, this and that, us and them, in and out, internalities and
externalities. Although the terms “identity” and “other” are used here, of importance is that what
all of these contrasted distinctions have in common is that they are relative. In other words, one
could view them from two directions. Consider for a moment that we make the distinction us and
them. It is easy to see that from the perspective of those whom we call “them,” “us” is a group
that they would call “them.” Therefore, conceptually, when we take perspective, we are
oscillating between a scenario in which we are in one moment us and in the next moment them.
The distinction is relative because we are attributing a state of mind to them, and in seeing the
world from their perspective, we see a group of people (a group that we actually belong to)
called “them.” This is the interaction between distinction-making and perspective-taking. One
conceptual activity could not occur without the other; therefore, both are necessary in a thinking
model of any kind. The fact that explicit distinction making and perspective taking causes one to
be critically reflective about the boundaries one makes and how different boundaries will be
perceived differently by different perspectives is, at its core, systems thinking.
It turns out, however, that in order to make just a single distinction, distinction making and
perspective taking are not enough. Two other functions are required; that is, not a single concept
could be made (not even one!) without these functions. In order to make even a single concept,
four functions are required. The first two we have discussed (Distinctions and Perspectives). The
remaining two are Interrelating and Organizing.
Notice that each distinction is actually a collection of smaller distinctions. This collection of
smaller distinctions is organized in some way based on containment (parts inside wholes that are,
in turn, parts of larger wholes). Even in its most abstract state, a distinction is made of some
conceptual object that is identity and another conceptual object that is other. Of course, the
distinction is the inter-relationship between this identity and other. This relationship, the
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perspective, the different parts (including the relationship), and the organization of those parts
into a whole (such as DOG or any other concept) is a complex process based on very simple
rules.
Each person’s distinction then, is made up of both what he or she considers is internal to the
construct, DOG, and what he or she considers is external to it. Note that there is some agreement
and some disagreement about this. The lowest bar in Figure 7.9 illustrates a simple summary
distinction of the four distinctions; a more complex analysis based on a proximal distinction is
yielded by MDS analysis on the distinction making of each perspective (see Table 7.4).
Table 7.4: The Summary Table for the Distinction DOG
Content ID

Content

PersonA

PersonB

PersonC

PersonD

node1

wild

1

0

1

0

node2

canine

1

0

1

0

node3

owned

1

0

1

0

node4

pet

1

0

1

0

node5

cute

1

1

1

0

node6

animal

1

1

1

0

node7

furry

0

1

1

0

node8

friend

0

1

1

0

node9

big ears

0

1

1

0

node10

running

0

1

1

0

node11

brown

0

1

1

0

node12

blue

0

0

1

0

node13

heeler

0

0

1

0

node14

big

0

0

1

0

node15

show

0

0

1

0

node16

ugly

0

0

1

0
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node17

ruin

0

0

1

0

node18

constellation

0

0

0

0

node19

Canis Major

0

0

0

0

node20

hot

0

0

0

0

node21

dinner

0

0

0

0

node22

feet

0

0

0

0

node23

chap

0

0

0

0

node24

fellow

0

0

0

0

node25

deride

0

0

0

0

node26

get down on

0

0

0

1

node27

criticize

0

0

0

1

node28

belabour

0

0

0

1

node29

jerk

0

0

0

1

node30

worhthless

0

0

0

1

node31

depressed

0

0

0

1

node32

downer

0

0

0

1

node33

happy

0

0

0

0

node34

sad

0

0

0

0

node35

polite

0

0

0

0

In Table 7.3, a 1 was entered if the person included the node-concept, and a 0 was recorded if the
person did not include it. Table 7.3 shows four distinctions. Figure 7.10 shows a graph of the
positive (identity) values for the four combined distinctions. Ror example, one can see that
node5 (cute) and node6 (animal) are most often included as parts of the DOG construct in our
hypothetical world. Figure 7.11 shows the same data input into an MDS analysis to produce a
concept map.

Boundary Critique: A Minimal Concept theory of Systems Thinking

Page 15 of 23

Figure 7.10: Graph of Positive (Identity) Values Dog Distinction for Four Perspectives

Figure 7.11: Multidimensional Scaling Analysis of “Dog Concept” from Four Perspectives
Note that the individual nodal-concepts are stacked into six piles. This is because the sorting
from Table 7.4 is binary (each person has only two sort piles). Each of these piles corresponds to
obvious line segments in the graph in Figure 7.10. However, the MDS configuration of these
data is very different. First, this MDS map is non-metric. This means that the absolute position of
each numbered item is meaningless. What is meaningful is the relative position of each item to
the other items. We already know that there are 35 discrete concepts in this map. We also know
that these are merely parts in a more complicated distinction process involving four different
perspectives (people, in this case). But what is really going on is much more complex, even
though it is based on simple rules.
Figure 7.12 illustrates the MDS analysis of the four perspectives on the DOG construct. Overlaid
onto the map is the dynamics of the Middleway model. The DOG concept is anchored at points 5
and 6. The NOT-DOG concept is anchored at overlapping points 18, 19, 20, 21, 22, 23, 24, 25,
34, and 35. These are the points that the four persons included in their definitions of DOG and,
conversely, NOT-DOG. Note that the perspective-taking rule is the mechanism that causes DOG
and NOT-DOG to oscillate between the coupled identity and other states. These states are
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“coupled” because when one state switches, the other state will switch to its opposite state. The
distinction-making rule accounts for these two states only (identity and other), but it is the
perspective-taking rule that acts upon these states to entirely transform the distinctions, interrelationships, and organization of the construct by selecting the identity-state and determining
the point of view. So, using binary numbers, DOG and NOT-DOG can be in either “On” or
“Off” positions (1,0). Because they are both concepts themselves (one can actually think about
the concept NOT-DOG), one can attribute a perspective to either concept. Therefore, if NOTDOG is “on” (1), then DOG is “off” (0). This means that the collections of things that are part of
DOG are actually, for this brief moment, a collection of things that are part of NOT-NOT-DOG.
NOT-NOT-DOG (a.k.a., “DOG”) is the “other-state” to the identity of NOT-DOG. This may
sound complicated, but it is really no different from the us/them oscillation. A double negative is
a positive, so that DOG is the same as NOT-NOT-DOG.
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Figure
7.12:
MDS
Analysis
of “Dog
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from Four

Perspectives Detailing the Dynamics of the MCT/ST
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The concentric circles in Figure 7.12 radiate from the two coupled anchor points that are in
alternative states, identity and other. The concentric radiation represents distance away from the
anchor. In a sense, the farther one moves from the 5,6 anchor points, the farther one moves from
DOG (or, alternatively, NOT-NOT-DOG). Playing with boundary critique, when one draws a
boundary at the third concentric circle, one makes a distinction (dotted line) at the interface of
the two radiating concentric circles. What is most important, however, is that if one could freeze
for an instant in that distinction making act, one would see a great number of moving parts come
to a halt.
For example, perspective would collapse onto DOG as the identity-state, which would in turn
place NOT-DOG into the other-state. At the same instant that the distinction is drawn at the
fourth concentric circle, an interface is occurring between a host of relationships between
different parts (all of the numbered concepts in the alternative four concentric circles). Each of
these relationships alternatively is a distinction (so it can become tremendously complex). All of
this, the perspectives, the relationships, the distinctions, is organized into a whole composed of
all of these moving parts that have not been frozen in time. The net-result is the concept DOG.
The important conclusion is that all distinctions are based on other distinctions. Furthermore,
every distinction requires the four functions described above. In turn, each of these four
functions (combined with content such as DOG) spins off new distinctions. Thought is infinite,
endless, and ongoing. Because systems are essentially entities of some kind, and because the
Middleway model is really nothing more than a theory of how entities interact, developing one’s
ability to think in systems is no more complicated than understanding how entities fundamentally
interact. When two entities come together and relate in some way, there are at least two
perspectives, which means that the entire organization of reality can be configured in at least two
distinct ways. This may sound constructivist or even relativist. It is, in one sense. But, as has
been shown, the combination of multiple perspectives—whether they be four thoughts, four
people, four groups, or four countries—can be shown to have both proximal and discrete outputs.
In another sense, therefore, there is reality beyond the relativity. It has also been shown that the
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whole (even in something as abstract and complex as a concept) cannot possibly be more than
the sum of its parts. It is sometimes difficult to understand or capture all of the parts because
there are so many of them, even in relatively simple systems, but there is no need for
metaphysical metaphors of emergence.
It is not feasible to provide a complete treatment of the MST/ST herein. Such a treatment would
require at least an additional book’s length. Thus, this section serves as an appetizer of sorts for
future theoretical and empirical work in systems thinking.
Ecosphere: A Model System
The progression above is a “slightly” more abstract description of the MST/ST. However, these
are meaningful abstractions that help us to think about real systems. It may assist the reader to
consider a more tangible example based on something one can hold in one’s hand but which also
maintains most of the complexities of real-world systems. In the example, key words that have to
do with the proposed systems thinking model are underlined.
All systems thinking is “closed” systems thinking. That is, all thinking involves a boundary of
some kind. This boundary is often arbitrary or based on the particular needs of the systems
thinker. One good example of a tangible closed system is the ecosphere. Drs. Joe Hanson and
Clair Folsome first developed the “ecosphere”—a self-contained miniature biological world—
and NASA became interested in these closed self-sustaining systems under their Mission to
Discover Planet Earth program. Today, small ecospheres are sold for $100 to $500 for
educational purposes or as home dŽcor. Commercial ecospheres, such as those sold by
Ecosphere, Inc., include a number of inter-related parts. A glass-blown bulb provides enclosure
for the system. Therefore, the system itself is a distinction that has an identity (ecosphere) and
interacts with things other than it. Although we call an ecosphere a closed system, it relies on
three external phenomena. First, it must receive sunlight (energy). Second, it must be kept at a
reasonable temperature for sustaining the life balance within it. Third, it must have a reasonably
stable environment (e.g., a stationary table or a shelf). That is, an ecosphere perpetually mounted
on the hindquarters of a racehorse will eventually not sustain itself.
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Inside the ecosphere the parts include brine shrimp, a branch-like twig, gravel, snail shells, algae,
and water. Each of these things is a distinction but also a part in the larger whole. Of course, each
of these things is a whole, too, made up of lesser parts that are not all visible to the naked eye.
For example, the brine shrimp is made up of a tail, head, eyes, and internal organs. Each of these
parts is a distinction and each of these is a whole system, an organization of many inter-related
parts. The ecological system we call an ecosphere has ecological analogs in the tiny intestine of
the brine shrimp, for example. Each of these systems is built upon inter-relationships between
parts of the whole. The system itself, including all of these parts and inter-relationships, is
exactly equal to the sum of these parts and relationships. The difficulty is knowing whether one
has accounted for them all. We think of most of the relationships as invisible. But this is not
necessarily the case. The brine shrimp, for example, can be thought of as a relationship between
the algae and shrimp feces in the same way that a combustible engine is a relationship between
gasoline and exhaust. The brine shrimp is the relationship between these two parts of the whole
ecosphere. The feces inter-relates to the microorganisms and bacteria that break down the
shrimp’s waste into inorganic nutrients and carbon dioxide that are again used by the algae that
in turn provide sustenance for the shrimp. Like each of these individual relationships—complex
in and of themselves—the brine shrimp is merely a collection of lesser parts—an organization of
inter-relations. These lesser parts are merely organizations of inter-relations. At each level of
scale (perspective), one can “zoom in” and see inter-relationships and organization.
There are also many distinctions we don’t “see” or that we have decided not to recognize. For
example, an important functional part of the ecosphere is the atmosphere that exists directly
above the water. The water and the atmosphere are made up of gasses and molecules, each of
which is a distinct part in a larger, organized and interrelated whole. The gravel, twig, and glass
provide important “surface area[s]” that “act as hiding places where microorganisms and algae
can attach themselves.”("EcoSphere Care", 2006)
The distinctions we make are not absolute. That is, like the DOG distinction, they are each
proximal in nature. For example, what the untrained eye might call a “twig” is actually a corral
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called gorgonia. From the perspective of a biologist who studies gorgonia, there would likely be
many more complex and refined distinctions he or she would consider. Likewise, a physicist’s
perspective, as Feynman explained, might see the glass globe as a “distillation of the Earth’s
rocks,” and he or she might see the gravel as mineral deposits assisting in the delicate balance of
the ecosphere. Each of these is an organized distinction comprising other inter-related
distinctions, and each of these organized systems of distinctions is changes dynamically
according to where the emphasis is placed by virtue of the perspective. Metaphors, similes, and
analogies are also types of perspectives that transform the organization of inter-relationships and
distinctions of the whole system. For example, ecospheres are sometimes thought of as
“biological batteries” because they store light energy that was converted from biochemical
processes.
Not all perspectives are from outside the system looking in. Not all perspectives are from actual
people. Remember that each distinction involves a perspective. In addition, each distinction can
be attributed a unique perspective. Therefore, we might conceptualize the ecosphere from the
point of view of the brine shrimp or the algae. Furthermore, we may not want to
anthropomorphize these perspectives when we attribute them. That is, we may want to view the
system as the shrimp “views” it, with all the sundry mental and sensory faculties of a brine
shrimp; these may include actually seeing or sensing things that we do not, like tiny
microorganisms that exist throughout the ecosphere and are critical in its functional balance. Or
we may wish to make an anthropomorphic analogy between the shrimp and the human
participants who lived in an actual, human-scale ecosphere in Arizona called Biosphere 2, or
even those of us who are living, right now, in another ecosphere called Biosphere 1 (a.k.a. the
Earth).
There are also numerous other perspectives, all of which transform the organization of interrelations and distinctions. For example, as in Biosphere 2 (and many hope someday for
Biosphere 1), the tiny pink occupants of the ecosphere were “chosen because they do not show
aggression toward each other.”("EcoSphere Care", 2006)
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At each step along the way, we are making choices about what to re-cognize, about what to
include and exclude, and from which perspective we view the system. There are various
distinctions, inter-relationships, organizations of parts and wholes, and perspectives; some of
these are visible to the naked eye and some invisible. But there are many more invisible to the
“mind’s eye,” limited by our knowledge of the shrimp, or the algae, or the glass, or the system
itself. On the other hand, we may purposefully limit ourselves, knowing that taking into account
the sun’s energy (a constant) in order to plan our next management meeting is unnecessary. We
draw these boundaries constantly, many more times than we are aware.
Systems thinking is the process of becoming more aware of these processes—processes we are
already experiencing all of the time. What we so rarely do, however, is to think critically and
reflectively about how we form the distinctions we make or from which perspective these
distinctions are made, or which relationships we have ignored because they are invisible either to
our naked eye or to our mind’s eye.
Pluralism of the MCT/ST
Why, then, is it suggested that the MCT/ST is more pluralistic than other models of systems
thinking such as system dynamics? It is because the components of the model are abstract in
nature. That is, the model tells us that there are inter-relationships and it tells us how they will
always work at a fundamental level, but it does not tell us what types of relationships exist in the
particular system of interest. This is appropriate because there are many types of relationships:
linear ones, nonlinear ones, simple and complex ones, feedback relationships of various kinds
(vicious, virtuous, and balancing, for example), or structural ones such as the shrimp itself as an
organization of lesser parts. Similarly, the organizing rule tells us that all wholes have parts and
that all parts are themselves wholes, and vice versa. The organizing rule does not tell us what
type of organization exists in the particular system of interest. As with inter-relationships, there
are numerous types of organization (hierarchical, heterachical, flat, complex, simple, human,
biological, mechanistic, etc.), but all of these types work on this fundamental rule structure. The
types of relationships, distinctions, organization, and perspective one decides to emphasize (re-
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cognize) depends on the particular system of interest and the situation one is attempting to think
about. The systems thinking models that exist today are predicated on certain types of systems of
interest such as systems that are best described as organic (GST), or those best characterized by
feedback and stocks and flows (system dynamics), or by stakeholders (various social systems
models).
While the MCT/ST is linked to basic physical systems because it deals with abstract entities of
any kind, it is intended to be a conceptual system. That is, it describes how conceptual systems
work, rather than “real” systems per se. Because the Model is based on the fundamental
interactions between and the organization of any set of abstract entities, it can be applied to any
physical, biological, or social system. At its core, however, it deals with conceptualization.
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Structural Coupling in Engagement Diplomacy:
Case Study on South Korea’s Engagement Coalition for Buying Peace

Sung Chull Kim

To solve contentious issues in international relations involves engagement and interaction
with other partners rather than exclusion and containment. Engagement diplomacy needs
a like-minded coalition between the state and the business sector in the domestic arena, a
coalition that is apparently an essential aspect of structural coupling from the systems
perspective. In the Cold War era, interstate security arrangements basically determined
the economic relations among nations, whereas in times of globalization, business
advances in both trade and investment frequently facilitate security cooperation.
Centering on the theme of structural coupling, the paper examines the case of South
Korea’s engagement policy toward North Korea after the launch of the Kim Dae-jung
administration in 1998. In particular, this paper responds to the three following questions:
What are the criteria by which one can rigorously appraise the effects that the structural
coupling of the economy and security has had on “buying peace” in the inter-Korean
case?
What factors made the respective preferences and interests of the state and the business
sector in South Korea converge to lead (and sustain) a domestic coalition that has
underpinned the engagement policy toward North Korea?
What are the requisite factors for South Korea’s persistent engagement coalition for
peace?
Keywords: engagement coalition; structural coupling; Sunshine Policy

Introduction: Structural Coupling between Economy and Politics
In the study of international relations, scholars have made a clear distinction between two
traditions. One tradition has involved the analysis of the international economic order as a
consequence of composite policy outcomes of states. Under the umbrella notion of
international political economy, proponents of this tradition have discussed international
relations mainly in terms of foreign economic policies related to trade, finance, and
investment issues. The other tradition has concerned the security issue, war and peace, a
subject that has long been dominated by realist viewpoints wherein the state is a unitary
actor pursuing survival under anarchy. In recent decades, this tradition has adopted an
approach that links domestic politics to the study of international conflict or cooperation.
1

Scholars who subscribe to this approach have investigated the pluralistic dispersion of
power in domestic politics and its effect on foreign policy. What should be noted is that
these distinct traditions—international political economy and international
security—have interfered with our comprehensive understanding of international
relations and have contributed to a simplified division of labor in scholarly circles.
Indeed, economy and security (politics in domestic affairs) have been closely intertwined
with each other in the history of human beings. Peter Gourevitch has aptly noted that
trade and war shape the development of a country;1 that is, international economy and
international security combine with each other in ways that affect a country’s
developmental path. Also, the economy and politics interact with each other to determine
the direction of a country’s foreign policy, whether that direction leads to confrontation
or to peaceful resolutions. In the study of international relations, a group of scholars with
liberal beliefs have been aware of the interrelationship between economy and security;
these scholars argue that economic interdependence among countries would enhance
international cooperation.2 Even though this hypothesis has not been completely proved
in an empirical sense, the scholars have attracted theoretical attention to the relationship
between economy and politics.
The logic wherein economy and politics are inseparable from each other may be applied
to the domestic development of North Korea and of South Korea and to inter-Korean
relations. During the period of the oppressive authoritarian regime in the South, Park
Chung-hee and Chun Doo-hwan adopted a strategy for the pursuit of both national
security and economic development. An underlying assumption of the strategy was that
expansion of the South’s export-oriented economy would guarantee the South’s defense
capacity against the North. Despite abusing the strategy by using it to rationalize
oppression, South Korea’s successful economic performance not only enhanced the
country’s physical and psychological security relative to the North’s threats but also
contributed to South Korea’s democratic transition at the end of the 1980s. More
importantly, rapid economic growth in South Korea brought about changes in the
country’s long-held notion of inter-Korean relations. In 1988, South Korea under the Roh
Tae-woo administration launched the so-called Nordpolitik, whose term and conception
seemingly derived from Willy Brandt’s 1970s-era Ostpolitik. South Korea intended that
Nordpolitik would normalize their relations with the Soviet Union (later Russia) and East
European countries. It was South Korea’s first grand plan to engage with the communist
countries and North Korea through a series of talks. It is noteworthy that the policy team
for Nordpolitik, which was led by Park Chol-un, closely worked with the Hyundai group,
a leading business conglomerate led by Chung Ju-young, in unfolding its ambitious plan
to advance to Siberia in case of normalized relations between South Korea and the Soviet
Union.
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The Sunshine Policy, launched by the Kim Dae-jung administration in 1998, was an
engagement policy toward the North. The policy was to reduce the costs incurred by
confrontation between the two Koreas. The policy makers had to consider seriously the
importance of improved relations between South Korea and North Korea, particularly
because any cost increase for the South’s defenses would delay the South’s economic
recovery from the Asian financial crisis. The engagement policy has been persistent
enough to survive over the tenure of Kim’s presidency and his successor Roh Moohyun’s presidency. In spite of the two naval skirmishes on the Northern Limit Line in
1999 and 2002 and of the eruption of the second North Korean nuclear crisis in 2002,
South Korea’s economic engagement with the North has deepened. The Mount Kumgang
tourism project started in 1999, and the Kaesong industrial complex project started in
2000. South Korean policymakers’ adherence to the engagement policy was best depicted
by a symbolic expression: cruise ships float near touristy Mount Kumgang in the East Sea
even when gun smoke spirals up in the West Sea. And in spite of the North Korean
nuclear crisis, trade volume and visitor numbers between the two Koreas have gradually
increased.
The purpose of this paper is to examine the actors in South Korea who have been
involved in the country’s engagement with the North, engagement that closely links
economic cooperation to security affairs. Herein, this article responds to the three
following questions. What made the interests of the Kim administration (1998-2003) and
the interests of the business sector converge together, producing an “engagement
coalition”? How can the interests of these actors have sustained themselves during Roh’s
presidency (2003-present), a period when the North Korean nuclear crisis has
complicated South Korea’s lenient policy toward the North? And then, is it or is it not the
case that South Korea’s engagement coalition contributes to peace-prone inter-Korean
relations?
Any rigorous examination of an engagement coalition involves an identification of the
structural coupling between economy and security, the coupling that is intended to buy
peace in the South Korean case. The notion of structural coupling has been well explored
by Humberto R. Maturana and Francisco J. Varela and by Niklas Luhmann, and later
further examined by Kenneth D. Bailey, John Mingers, and Michael King and Chris
Thornhill.3 This paper extends the notion’s focus to (1) agents of structural coupling and
(2) appraisals of empirically discernable coupling effects. To this end, the paper accounts
for changes in the domestic situation of South Korea’s engagement coalition and
identifies any changes in the norms and the practices of inter-Korean relations.
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Engagement Coalition: Definition and Assessment Criteria
For a clearer understanding of the structural coupling between economy and security, it is
necessary for us to identify the actors. The actors are not segregated from one another but
are identical or overlap or closely interlock in terms of their interests and preferences.
Whether they are governmental officials or business leaders, certain groups directly or
indirectly engage in both economic affairs and security affairs. And whether the actors
work as civil servants or as merchants, the interests and the preferences of certain groups
may converge both in domestic affairs and in international relations. Regardless of the
traditional disciplinary distinction between international political economy and
international security, the actors—groups or individuals—integrate economic issues into
security issues and vice versa. If the convergence of the interests and the preferences of
the actors sustains itself for a significant period of time and gradually transforms the
configuration of a country’s overall foreign policy, then the convergence may be called a
coalition.
By definition, domestic coalitions are not always peace-prone. They may pursue a certain
policy goal through peaceful means or confrontational means. Jack Snyder and Etel
Solingen have contributed greatly to the explanation of the coalition and its role in
international relations.4 Snyder’s penetrating work on expansionism explains how
nationalist ruling groups logrolled potential and existing opposition groups in imperial
countries, whereas Solingen explains how different types of domestic coalitions—the
internationalization coalition and the nationalist coalition—yield different outcomes in
international relations. Both scholars’ contributions lie in that they have carefully traced
how domestic forces view domestic and external situations and make a coalition to
uphold a concerted strategy in dealing with the situations.
The notion of the internationalization coalition might be useful in the explanation of
inter-Korean relations, but we need another notion, engagement coalition, in order to
discern the exact implications of the particular coalition that emerged at the end of the
1990s. Although there is no doubt that South Korea’s engagement with the North has
been in the stream of internationalization, it differs from the overall strategy undertaken
by the authoritarian regime under Park and Chun. Under the security umbrella of the
United States, the authoritarian regime adopted a strategy of export-oriented
development. While confronting and competing with the North, the regime formed a
broad coalition, even if collusive, with business circles and adopted opening-up policies
rather than nationalist, protectionist policies in external economic relations. In this regard,
authoritarianism in domestic politics was compatible with internationalization in foreign
affairs, even though the term “internationalization” came to be extensively used by the
civilian president Kim Young-sam in the mid-1990s. The Kim Dae-jung administration
further opened and liberalized the economy under the pressure of the IMF, and this event
took the unique form of a domestic coalition with special reference to inter-Korean
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relations. At the outset, it was the Hyundai group, rather than all chaebols (business
conglomerates), that became a partner of the coalition in the South’s risky business
advances to the North. The goal of the previous internationalization coalition had
corresponded to the containment policy for the North, whereas the new coalition has
sought peaceful existence through hoped-for changes in North Korea.
There are three ways to appraise the engagement policy, particularly regarding the
effectiveness of the existing engagement coalition’s strategy for “buying peace.” First,
the fate of the engagement policy depends on the durability of the coalition in the South,
and in turn, the durability relies on the institutionalization of economic transactions.
Second, the success of the engagement lies in whether or not the South’s coalition has
cultivated a certain degree of economic autonomy from political influence in the North.
Third, the policy effect of the South’s engagement coalition depends on whether or not
the coalition has led North Korea to be cooperative on the security of neighboring
countries as well as South Korea. Let us elaborate the three criteria.
Durability of the engagement coalition: Durable coalition is one of the essential
requirements for successful policy effects of the South’s engagement with the North. To
assess the durability, one must observe whether or not the coalition is strong enough to
cope with challenges that arise both on the domestic front and in inter-Korean relations.
This kind of assessment involves analyses of (a) how well the South Korean government
quells opposition and resistance on the domestic front; and (b) the extent to which the two
Koreas may institutionalize commercial practices that take place between the different
modes of economic systems.
Independent economic behavior space: As far as the engagement aims at buying peace,
one of the most challenging tasks concerns the ways in which the South fosters the
emergence of independent economic actors—that is, entrepreneurs—in the North.
Success of the engagement policy depends specifically on the degree to which effective
continuous economic transactions between the North and the South can cultivate the
growth of a parallel economic partner in the North. Under the North’s current
“politicization of the command economy,” it is hard to imagine any immediate rise of
entrepreneurs there.5 And without independent economic space in the North,
interdependence between the two Koreas and resulting peaceful coexistence cannot be
achieved.
Feasibility of inducing a cooperative security policy: The South’s engagement coalition
should lead the North to a sufficiently favorable view of economic benefits such that the
North cooperates over security concerns of both South Korea and neighboring countries.
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Outset of the Engagement Coalition
A question arises as to why the newly launched Kim Dae-jung administration and the
Hyundai group became coalition partners at the end of the 1990s. On the outset, there was
the Asian financial crisis at the end of 1997. The IMF’s stand-by package to save South
Korea’s draining reserves included a harsh condition, that is, the restructuring of South
Korean economy. The Kim administration used, in a sense, the IMF’s conditionality as an
opportunity to root out chronic problems of the development-oriented economy and
embarked a restructuring of private, the public, the labor, and the banking sectors.
For the private sector, the government promoted transparent management, profit-oriented
organizational reshuffling, debt curtailing, and mergers and acquisitions. The government
made it easier for foreign investors to invest in South Korean businesses and thus to help
revitalize moribund economy.6 For the public sector, the government implemented such
measures as down-sizing of administrative organizations, privatization of major stateowned enterprises, and cutting of pension and retirement benefits. For the labor sector,
the Tripartite Commission, which included government, business, and labor
representatives, promoted both social agreements that might enhance the flexibility of the
labor market and social safety networks to protect workers in the situation of mass layoff.
For the banking sector, the government’s restructuring program required commercial
banks to increase the ratio of their own capital and to reduce their outstanding debts so as
to enhance profitability and safety.7 All these measures ran parallel to economic
liberalization and the general trend of internationalization.
The policy trend of liberalization and internationalization was not new at that time, but its
growing strength was attributable to the populist-turned neoliberalist Kim Dae-jung’s
orientation and to the financial crisis.8 Motivated by the IMF package and by its
accompanying harsh conditions, the government sought to eradicate old, dreadful
practices in the economy: banks’ favoritism on chaebol loans, family management,
excessive expansion of chaebols, and waste and exaggeration in state-owned enterprises.
The government upheld the slogan of the simultaneous development of “democracy and
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the market economy.”9 This slogan represented a neoliberal approach whereby the state
plays a leading role neither in the protection of enterprises nor in the from-cradle-to-grave
welfare system, nor yet again in the assuring of public servants’ job security.
Given the situation of restructuring the economy, efforts to reduce tensions between the
two Koreas was not a simple policy choice but an important requirement for the
successful implementation of the economic policy. In the public’s eyes, success or failure
of the restructuring seemed to determine the new administration’s economic performance
and, in turn, seemed to indicate the legitimacy or the illegitimacy of the old opposition’s
victory in the 1997 presidential election. If military tensions on the Korean peninsula
continued to weaken South Korea’s ability to attract foreign investment, or if the tensions
continued to promote increased defense spending, then the restructuring would not result
in an intended consequence. To shield the economic restructuring from the insecurity on
the Korean peninsula was an imminent task of the Kim administration. In addition to Kim
Dae-jung’s personal belief in the formula for peaceful unification, South Korea’s
economic situation amid Asian financial crisis characterized the Sunshine Policy’s initial
context. The Sunshine Policy as a means to peaceful North-South coexistence, if not to
immediate national reunification, came to attract public attention and support and later
came to receive a reputation as a practical policy toward the longtime enemy, North
Korea.
There was a logic of interplay between politics and economy, the structural coupling.
Amid the financial crisis, high numbers of jobless people poured out into the streets
because of the bankruptcy of enterprises that could not survive the high interest rates
enforced by the IMF conditions. According to the data of the Korea National Statistical
Office, the unemployment rate skyrocketed right after the financial crisis. The relatively
low rate of 2.0% in 1996 and 2.6% in 1997 rapidly rose to 7.0% in 1998 and 6.3% in
1999.10 Successful restructuring, which might guarantee the creation of new jobs, became
an important agenda of the newly launched administration. The administration stressed
the significance of security and peace, in general, and tension reduction on the Korean
peninsula, in particular. If unable to develop positive relations with Pyongyang, Seoul
might not revitalize the economy. In other words, the government’s economic policy,
whether it was adaptive or forced, was interconnected to the government’s engagement
policy toward North Korea.
As soon as Kim’s inauguration as president in February 1998, his administration
presented the three principles of its policy toward the North: no tolerance of armed
provocation by the North, no intention of absorbing the North, and cooperation and
reconciliation with the North. It is worth noting that the administration adopted a
practical measure of “distinction between politics and the economy,” which was certainly
intended to economically engage with the North, leaving uncertain and unsolved political
matters behind. By pointing to the North’s geographical proximity and the North’s cheap
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but abundant labor, the engagement policy encouraged South Korean businesses to invest
in the North. South Korea’s strong desire for economic engagement with the North was
well depicted in the so-called Berlin Declaration. In a speech that he delivered on the
occasion of his visit to the Free University of Berlin in May 2000, Kim offered the North
the construction of social infrastructure, including highways, harbors, railroads, and
electric and communications facilities. There is no doubt that the Berlin Declaration
contributed in part to the North Korean side’s serious consideration of the summit
between Kim Dae-jung and Kim Jong Il in June of that year.
The summit in June 2000 was a historic event in the sense that it was the first meeting
between top political leaders of the divided Korea. At the same time, the summit was an
important event for the rising momentum of economic engagement with the North. About
the Joint Declaration, signed at the summit, political debates arose, particularly on the
two agreements: One was the independent solution of Korean issue, and the other was the
collective effort for Korean reunification in following common elements of North and
South Korean unification models. Critics maintained that the declaration was simply
Seoul’s acceptance of Pyongyang’s longtime insistence on both an exclusion of foreign
power, particularly of American military presence, and Pyongyang’s federation
unification formula. However, such criticism does not account for the whole story of the
summit. Kim intended, through the summit, to lessen the tensions on the Korean
peninsula and aimed at peaceful coexistence with the North. For this goal, he maintained
a surprisingly traditional security approach, that is, the American military presence and
the security alliance with the United States. He stated only one month after the summit
that the American forces based on the security alliance were crucial for the peace on the
Korean peninsula and would be necessary even after unification.11 Furthermore, Kim
reiterated his belief that the summit could gear down the overall cost caused by the interKorean confrontation.
In sum, the South Korean government gave serious consideration to its engagement
policy toward North Korea and did so in accordance with the domestic context of South
Korea’s economic restructuring. For this reason, it is fair to say that the engagement
policy started with a governmental initiative but had double-edged aspects requiring both
domestic support and inter-Korean cooperation for peace.
The Kim administration was the prime mover; the president’s political orientation—and
his presidential campaign slogan “Improve the inter-Korean relationship within a
year”—might have prompted the North to expect changes in South Korea’s traditional
hard-line posture. But North Korea was the passive respondent in the South’s engagement
policy; the North was suspicious of the openly stated idea that sunshine would disarm the
militant North Korea and that the change in the North would, in turn, guarantee economic
prosperity of the two Koreas. The North was also uncomfortable with exposing its
vulnerability to the South, particularly regarding the former’s hunger-stricken economy
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and diplomatic isolation. South Korea therefore has tried to demonstrate its sincerity by
supporting the North in the international community. Indeed, with diplomatic support
from Seoul, Pyongyang has established normalized relations with sixteen countries and
the European Union in only three years (from 2000 through 2002).12 The diplomatic
opening up enabled North Korea to receive humanitarian aid from the international
community as well as from South Korean NGOs.
The Kim administration had to confront strong resistance from conservative forces in the
political arena. The administration did its utmost to promote the legitimacy of its policy.
The Ministry of Unification and the National Unification Advisory Council became the
spearhead of policy-related information dissemination and of public-opinion measures
that derived from frequent survey studies. The role of non-governmental organizations,
particularly those related to humanitarian assistance targeting the North and to peace
movements, became more visible than before. The NGOs acted not only as aid providers
but also as forerunners for the dismantlement of deeply rooted Cold War
mentalities—namely, anti-communism—in South Korean society. It is also notable that
the Korean Council for Reconciliation and Cooperation was launched in September 1998
as an overarching organization that includes existing NGOs whose ideological spectrum
ranges widely from left to right. The organization is de jure private, but has not been free
from governmental influence in that the organization has appointed former Kim
associates to leading posts therein.
More important, the Kim administration needed a domestic economic partner for the
successful implementation of the engagement policy. On the one hand, because the North
was in a poverty-stricken situation at that time, the South’s engagement with the North
was meant to concern chiefly economic affairs, and the business advances emerged as the
most promising component of the policy. On the other hand, both the South Korean
government and South Korean businesses acknowledged more keenly than ever before
the importance of the absence of conflict in inter-Korean relations. They commonly
accepted the conception of “buying peace” or “investment in the peace.” The engagement
coalition first appeared in a rudimentary fashion, a collusive coalition, as shall be
discussed. The collusive coalition was evidenced by the scandal surrounding the Hyundai
group’s remittance to a North Korean trading company’s account. But the engagement
coalition has sustained itself for two presidential terms, under Kim Dae-jung and Rho
Moo-hyun.
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Collusive Coalition for Engagement
The engagement coalition is not necessarily a pink-colored architecture laid out by a
prudent peace-oriented political leader and altruistic businessmen. The emergence of the
coalition especially between the Kim administration and the Hyundai group depended on
the historical experience of the symbiosis of politics and the economy. In the period of
rapid economic growth under the authoritarian regime, the government not only
facilitated the expansion of chaebols but was involved in corruption, as well. The
historical profile of collusion remained mostly intact even under the civilian government
led by Kim Young-sam. Even in the intensifying trend of globalization in the mid-1990s,
South Korea’s business sector had been reluctant to change its collusive patterns, simply
relying on government favors for procurements of domestic bank loans and for access to
foreign financial sources. The businesses’ heavy dependence on short-term loans with
high interest rates had culminated into a dangerous liability on the eve of the financial
crisis.13 Indeed, the structural source of the financial crisis was attributable to the
chaebols’ chronic reliance on short-term high-interest debts from domestic and foreign
financial institutions.14 In this context, the collusive form of the coalition under Kim Daejung’s administration should not be a surprise.
The collusive form of the coalition was publicly revealed by an independent counsel’s
investigation team in August 2003. With the special mission of investigating the scandal
of remittance to North Korea by Hyundai Asan, a firm of the Hyundai group, the
independent counsel probed an alleged collusion, between the Kim Dae-jung
administration and the Hyundai Asan, of arranging the summit talk with Kim Jong Il in
June 2000. According to the investigation result, US $ 450 million in cash and US $ 50
million in goods and services, in the name of economic cooperation funds, were sent to
North Korea by Hyundai Asan right before the inter-Korean summit.15 The independent
counsel concluded that the cash remittance was closely linked to the summit. In addition,
the independent counsel found that the government had arranged for Hyundai Asan to get
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illegal loans from the state-run Korean Development Bank and took measures to help
Hyundai Asan covertly remit the cash to a North Korean bank account.16
The “remittance scandal” evidenced persistence of collusion even in the period of
economic restructuring. Under the given tense situation between the two Koreas, Hyundai
Asan considered the summit an effective means to open the path for its entrepreneurial
advance to the North, that is, a way to obtain monopoly rights in businesses in the North,
such as the Mount Kumgang tourism project and the construction of the Kaesong
industrial complex.
Let us first look at the government side of the collusive coalition. The Kim Dae-jung
administration’s engagement policy toward Pyongyang was, in principle, based on the
president’s three-stage formula for national unification: first, a confederation of the two
Koreas; second, a federation with a central government; and third, complete unification.
The engagement policy clearly differed from the North Korea policy during the Cold
War, and also from the Roh Tae-woo administration’s Nordpolitik in many respects.
While the Roh administration initially undertook clandestine talks with communist
countries and North Korea, the Kim administration openly declared its intention to
engage the North economically. Hyundai group became a coalition partner of the Kim
administration’s policy toward North Korea.
Why did Hyundai, not other conglomerates, become the main partner of the government
in relation to the South’s engagement with the North? This question is legitimate, since
all conglomerates had experienced collusion with previous administrations and had faced
similar pressures of forced adaptation under both the IMF conditions and the ensuing
restructuring.
At the individual level, the personal motivations and the regional origins of the founder of
Hyundai were important. The late honorary chairman Chung Ju-young was born in
Tongchon in Kangwon Province, located just north of the present North-South border, in
November 1915. When he visited his hometown in 1989 for the first time, the
adventurous entrepreneur not only reunited with his separated relatives but surveyed
business opportunities, as well. He presented to North Korean authorities a blueprint of
the development project for Mount Kumgang tourism, which was the first and most
ambitious offer that a South Korean businessman had ever made to Pyongyang. Chung’s
business adventure was realized as Kim Dae-jung took the presidential office in February
1998. Of note is that Chung’s 1989 visit to North Korea was supported by the Roh Taewoo administration’s Nordpolitik. That is, despite the many differences between
Nordpolitik at the end of the 1980s and the engagement policy a decade later, the two
incarnations had a commonality insofar as each accounted for the government’s need of
an economic partner.
At the corporate level, the Hyundai group had a relatively less severe burden of shortterm debts than other chaebols did. Under the harsh pressure of restructuring, most
businesses attempted to downsize their scale and lessen management and labor costs. An
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important criterion for the downsizing was profitability. After the Daewoo group
established business ties with the North in the first half of the 1990s,17 many other
conglomerates and small corporations gradually made overtures to the North in order to
survey markets and industrial bases there. The businesses were looking into the
unforeseeable future rather than reach for tangible results in the short term. Facing the
financial crisis in general and the debt problem in particular, however, most of them had
to minimize the size of the inter-Korean business projects because of low profitability and
thus to maintain only the projects’ minimal functions, like information collection and any
existing trade.18 But the Hyundai group took its own path toward the establishment of an
adventurous business in North Korea, particularly toward the realization of the tourism
project at Mount Kumgang.
The Hyundai group’s advance to the North may be attributable also to the repression of
the previous administration was under Kim Young-sam between 1993 and 1997. The
political landscape at the beginning of the 1990s was seemingly a battlefield occupied by
old politicians pitted against empowered businessmen, even though collusion still existed
behind the battle lines. One of the sources of the empowerment was the chaebols’
ownership of non-banking financial institutions in the 1980s. These institutions involved
insurance, securities, and short-term finance companies for the accumulation of their own
financial resources.19 The battle between the government and the business sector
culminated in the Hyundai group’s explicit involvement in politics in 1992. At the
nationwide election of the National Assembly in March, the new Hyundai-sponsored
party, the Unification National Party, made a surprising political showing, 17% of the
votes and 10% of the seats.20 Furthermore, the Hyundai group’s honorary chairman,
Chung, ran an aborted bid for the presidency in the December election. With the aborted
political journey, Chung as a businessman wasted money on the campaign. Also, the
Hyundai group as a conglomerate lost a chance for entrepreneurial expansion under
President Kim Young-sam’s years in office between 1993 and 1997.
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Other chaebols that had been in business competition with the Hyundai group expanded
from the manufacturing industry to service industries such as finance and imports. In
contrast, the Hyundai group maintained a relatively calm status in the business circle,
under the cold gaze of the Kim Young-sam administration. Hyundai undertook no new
business expansion during the period, with a single exception of the establishment of an
aerospace technology corporation. Even this was an existing venture from Hyundai
Precision Machinery, whose origin dated back to the 1970s.21 For the Hyundai group, the
end of Kim Young-sam’s rule was a chance to jump into a new field, in contrast to
Hyundai’s competitors.
What did the Hyundai group aim at in arranging—with tremendous cash payments—the
inter-Korean summit in 2000? The Hyundai group pursued long-term monopolistic landuse rights. The concrete targets were the Mount Kumgang tourism project and the
Kaesong industrial complex. The tourism project started even before the 2000 summit,22
whereas the Kaesong industrial complex project gathered momentum in August 2000,
right after the inter-Korean summit. Chairman of Hyundai Asan Chung Mong-hun met
Kim Jong Il and announced that the Kaesong area would be a special economic zone in
which the company would have development rights for 50 years. Because the Kaesong
project involves the development of various types of infrastructure, including electricity,
telecommunications, water, roads, housing, and leisure facilities, its scale reaches to 66
million square meters and requires long-term investment.
It is noteworthy that the Hyundai group’s business engagement in the North was followed
by the North’s legalization of the projects and by the South’s offer of economic
assistance to the North. In November 2002, the Supreme People’s Assembly in
Pyongyang passed two laws that specifically indicated two regions: Mount Kumgang and
Kaesong. Before Pyongyang’s adoption of the two laws, the North had passed general
laws that governed foreign direct investment and joint ventures. By the laws concerning
Mount Kumgang and the Kaesong area, however, Pyongyang for the first time
acknowledged South Korean companies’ independent management, not joint ventures but
direct investment. The Mount Kumgang project was initiated by Hyundai Asan alone, but
the Kaesong project has been undertaken by both the Korea Land Corporation and
Hyundai Asan because of the latter’s substantial losses in the Mount Kumgang project.
Coupling Effect in the Engagement Coalition?
Seoul’s engagement policy and the domestic coalition for this policy has continued
during the Roh Moo-hyun administration, despite some difficulties caused by George W.
Bush’s pressing policy toward Pyongyang since 2001, the second nuclear crisis of North
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Korea since 2002, and the deadlock of the Six-Party Talks since the emergence of the
North Korea’s counterfeit issue in 2005. As the new president Roh inaugurated in
February 2003, he proclaimed the launch of the “Peace and Prosperity Policy,” whose
basic principle derives from the Sunshine Policy.
The Roh administration’s engagement policy differed from the Kim administration’s
engagement policy at the outset. Owing to the improved economic situation after the Kim
administration’s repayment of the IMF emergency loans, Roh Moo-hyun was able to
envision the hub role of South Korea in Northeast Asia. But his management of domestic
economic affairs, particularly in labor issues, evolved into a populist policy. The
government frequently intervened in the adjustment of wages and working conditions in
favor of workers. With government assistance, the workers, particularly in the
manufacturing and transportation sectors, restored to a certain extent their job security
and their wage increases, a situation that had been considered taboo in the previous
administration under economic restructuring. The previous administration’s neoliberal
policies apparently softened.
In security affairs, South Korea had to cope with two challenges: anti-American
sentiment and the North Korean nuclear development. The anti-American sentiment was
partly a result of the previous administration’s efforts to dismantle anti-communist
vestiges. The South’s perception of North Korea changed; Koreans came to search for a
new self-identity; they rethought the origins of the national division and the U.S.-South
Korea relationship.23 With the death of two schoolgirls by an American armored vehicle
in training during the 2002 presidential election campaign period, anti-American
demonstrations erupted and spread nationwide. The personal orientation of Roh Moohyun, then a presidential candidate, was also important. He stated during the campaign
period that he had never visited the United States, and his eventual presidential victory
benefited partly from this statement and the corresponding sentiment. The newly
embarked Roh administration, however, inherited the second nuclear crisis from the Kim
administration. North Korea’s nuclear development, which had been submerged by the
1994 Agreed Framework, entered another phase, as North Korea’s Deputy Foreign
Minister Kang Suk-ju admitted to an enriched uranium program on the occasion of
Assistant Secretary James Kelly’s visit to Pyongyang in October 2002. With the South
Korean public’s anti-American sentiment and the South Korean president’s personal
orientation, the Roh administration resisted the Bush administration’s unilateralist
approach, wherein lay the suggested possibility of a preemptive attack on North Korea’s
nuclear facilities. The Roh administration could not resolve the nuclear crisis by its own
capacity. The Roh administration had no other way but to consistently advocate a
“peaceful solution” to the nuclear crisis.
Under the Kim administration, the South’s engagement with the North (buying peace)
was a matter of urgency, whereas under the Roh administration, the engagement needed
policy effect. Here, policy effect means the effect of structural coupling, intended for the
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achievement of peace in association with economic engagement. The Roh administration
was under great pressure to successfully achieve certain results. Meanwhile, the Hyundai
group remained a coalition partner to the government, but it was no longer a collusive
partner. There were two reasons for this change: One was Roh’s strong will to eliminate
corruption and collusion between politicians and businessmen, and the other was the high
political risk that attended any government collusion with the business sector in interKorean affairs, especially after the 2003 investigation report on the Hyundai group’s
remittance scandal. Although the South’s non-collusion engagement with the North was a
desirable development, the situation itself did not help the economic engagement achieve
any tangible policy effect. The engagement expanded, and it seemed more
institutionalized than before. But the new developments in the security environment
hampered the way toward peaceful existence between the two Koreas.
The engagement policy under Roh has been a double-edged policy, just as in the previous
administration. On the diplomatic front, the Roh administration made desperate efforts to
resolve the North Korean nuclear crisis through the Six-Party Talks and contributed to the
issuing of the Joint Declaration at the fourth round in December 2005. But the United
States’ financial sanctions against North Korea for its alleged state-led production of
counterfeit US currency, rendered the South Korean efforts abortive; North Korea
stepped back from the negotiation table on the nuclear issue. On the domestic front, the
Roh administration has felt strong pressure to win public support for the policy,
particularly given the situation of Roh’s declining popularity during the second half of his
presidency. As the US financial sanctions against the North aggravated the perceived
effect of the engagement policy, Unification Minister Chung Dong-young promoted the
notion of “Korea peace economics” (economy for peace, peace for economy). This notion
seems to have functioned as a force of inertia in the South’s continuation of the
engagement policy. In the public’s eyes, however, the policy has remained precarious in
terms of the effect.
The South’s economic engagement with the North has been visible in numerical
indicators and interests. The trade volume between the two Koreas expanded from US
$222 million in 1998 to US $1,055 million in 2005. The number of visitors from the
South to the North increased from 3,317 in 1998 to 87,028 in 2005; and the number of
visitors from the North to the South also increased, if not to the same degree, from zero to
1,313.24 With the increase in economic interactions, South Korean business groups
became more acquainted with the situation in the North and came to be more interested in
the northern adventure than before. The development project of the Kaesong industrial
complex has successfully attracted the attention of small South Korean corporations,
evidence that the engagement coalition has continued. According to a survey analysis
conducted by the Federation of Korean Industries in 2003, 41.7% of 171 responding
companies professed their intention to open businesses in North Korea, provided that the
economic relations between the two Koreas improved. In particular, respondents from
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trade (75.0%), information technology (73.3%), and transportation (62.5%) exhibited
relatively high interest in business in North Korea.25
It is remarkable that the South’s expanded economic engagement with the North has been
accompanied by South Korean business circles’ expression of preferences and wants to
the South Korean government regarding a better North-South business environment. The
preferences and wants include not only the South’s securing of North Korea’s
commitment to business agreements. Meanwhile, South Korean business, realizing that
these demands require a long gestation period, has focused on the processing trade. In
reality, processing has been the most important North-South commercial transaction since
the engagement policy started. A significant portion of inter-Korean trade has involved
the South’s sending of materials to the North for processing and the South’s receiving of
products from the North. In 2004, inter-Korean trade was composed largely of North
Korean exports of agricultural and fishery products (39.5%) and textiles (37.2%) to the
South and of the North’s import of South Korean chemical products (31.0%) and textiles
(20.4%). Here, the textiles in both the exports and the imports are related chiefly to
processing.26 South Korean processing corporations have provided their partners in the
North with all needed supplies, and the North has provided the labor only. Processing, a
labor-intensive industry, is now gradually expanding in the Kaesong industrial complex.
How have South Korean business circles transmitted their preferences, as well as their
grievances, to the government? First, businesses have articulated their concerns to the
Ministry of Unification in the process of business-plan proposals, of plan approvals, and
of reports of their contacts with North Korean partners. Officials at the ministry consider
the businesses’ concerns and recent histories, including obstacles and difficulties. The
officials then apply the information to future South Korean negotiations with Pyongyang.
Second, some South Korean businesses and non-governmental organizations have made
frequent direct and organized demands.27 Meetings and forums, sponsored or organized
by the Korea Trade-Investment Promotion Agency and the Korea International Trade
Association, have provided prospective corporations with opportunities to articulate their
preferences to the South Korean government.28
After all, the two Koreas put into effect the “four economic agreements” in August 2003:
investment guarantees, the elimination of double taxation, mediation of trade disputes,
and settlements through South and North Korean banks. It is noteworthy that there was
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withinput in the South Korean government,29 as well as input from business circles, in the
expediting of the agreements with the North. South Korean government officials had
understood the necessity of them since the Basic Agreement between the North and the
South in December 1991. They knew that the agreement was a well-documented
principle on inter-Korean relations but that it needed further details for the expansion of
North-South economic exchanges. South Korean officials in the negotiation process in
2003 pushed for the four economic agreements. In this respect, there emerged a new
convergence of preferences and of interests between the South Korean government and
the business sector regarding the legalization of business advance to the North. This
convergence pattern apparently has differed from the previous collusive pattern. The
recent pattern has allowed for a more institutionalized engagement coalition than before.
Assessment and Conclusion
The engagement policy of South Korea is an exemplary case of structural coupling
between the economy and politics: buying peace. South Korea has pursued a solution to
the security problem on the Korean peninsula by undertaking economic engagement with
the North. South Korea launched the engagement policy at the particular moment when
the internationalization of its economy through restructuring. The South Korean
government envisioned an ideal of common prosperity between the two Koreas, and at
the same time, it proceeded with a realistic effort to reduce business risks for South
Korean businesses in the North and to upgrade its own credit-ratings represented by the
indicators of Standard & Poor’s and Moody’s. But the domestic coalition pattern for the
engagement with the North could not overcome the old collusive patterns, particularly
between the Kim administration and the Hyundai group.
The second phase of the engagement, by the Roh administration, has been under pressure
to produce tangible results, that is, a coupling effect relative to the engagement coalition.
The effect has been limited, as seen below.
Durability of the Coalition: First of all, the domestic situation in the South has
discouraged the engagement coalition. Because the policy is double-edged, the
ideological polarization and sensitization of the policy have led the South Korean
government to adhere to visible indicators rather than to the long-term and original goal,
peaceful coexistence. The ideological polarization between the ruling group (the present
administration, the ruling Uri Party, and some NGOs) and the opposition party (the Grand
National Party) originated from their different perceptions of North Korea. Both of the
sides share the idea that South Korea should engage with and support North Korea, but
they differ as to the approach that South Korea should eventually take in dealing with the
Kim Jong Il regime. The opposition party has long been the stronghold of anticommunism and previous authoritarian vestiges, so it sticks to the notion of regime
change in North Korea. The ruling group, representing progressive political figures and
former opposition leaders, seems to fear the possibility of a sudden collapse of the
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On the concept of withinputs, see David Easton, A Framework for Political Analysis (Chicago, IL:
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regime, and it takes lenient measures in relation to North Korea under Kim Jong Il. On
the other hand, the issues on North Korea and the policy toward North Korea are
sensitized, as the South’s engagement with the North has proceeded. Important daily
news topics concern not only the nuclear development but also revision of the National
Security Law in the South, human rights violations in the North, abduction of South
Koreans by North Korean agents, South Korean POWs living in the North, and
humanitarian aid to the North. Both the ruling party and the opposition party are very
sensitive to North Korean affairs. Polarization and sensitization go together in this case.
For example, the polarized issue in October 2005 of whether or not the South Korean
government should prosecute a professor in Seoul who allegedly violated the National
Security Law, which was still in effect, triggered a chain reaction in South Korean society
on inter-Korean relations.30 The issue encouraged further advances by the “new right”—a
self-identified group of former student opposition leaders who had been empathetic to
North Korea but who are now critical of the existing Kim Jong Il regime—and
constituted an additional factor in domestic polarization, basically on the North Korea
issue.
Second, South Korea’s domestic coalition for the engagement policy has achieved its
institutionalization to a certain extent, but the coalition has not yet rendered the North
Korean side engaged with the South. Despite successive bankruptcies of South Korean
corporations in North Korea and despite South Korea’s domestic polarization over North
Korean affairs, small- and medium-sized enterprises continue to show interest in cheap
North Korean labor (no unions, no labor disputes) in the Kaesong industrial complex. The
2003 agreement on economic cooperation contributed to the institutionalization of NorthSouth economic transactions in that it paved a way for safer South Korean investment in
the North than existed before the agreement. But the agreement has a deficiency
particularly in cases of disputes: under the present conditions, legal arbitration would not
result in any tangible outcome because there is room not for a third, objective party to
intervene but only for North and South arbitrary committee members in same number.
The Kaesong industrial complex that aims eventually to attract foreign direct investment
needs to be in accordance with international commercial norms and practices.
Furthermore, the Hyundai group’s predominant role, if not exclusive power, in Mount
Kumgang and possibly Mount Paekdu has prevented rational business practices and any
spill-over effect. Taking into account the factors above, one can see that the engagement
coalition seems durable to some certain extent but also that it has limited scope because
of a lack of international standards for business advances.
Independent Economic Behavior Space: There is no question that the engagement
coalition needs to facilitate a certain degree of economic independence from the state
control in the North. Without parallel partners in the North, South Korean businesses
would find it difficult to extend their business opportunities, a situation that would
produce little policy effect. In the Kaesong industrial complex, North Korea controls the
labor supply that feeds the South Korean factories; the South Korean side does not have
power over personnel affairs. It is apparent that North Korea, through its labor control,
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does not want to lose social control of its own society. The problem does not stop here.
The inter-Korean economic relations may reveal vulnerability to politicized economy in
the North. Any top-down political decision may overturn North-South economic
exchanges. For instance, Kim Jong Il’s acceptance of the military’s concerns regarding
the security of the borders may suddenly delay or cancel the agreed-upon plan,
exemplified by the case of the cross-border railway test run, as seen in May 2006.
The state’s control over economic affairs in North Korea often negatively affects the
South Korean business side also. When Hyundai Asan dismissed Vice Chairman Kim
Yoon-kyu in October 2005, North Korea warned that the previous agreement between the
North Korean authority and Hyundai Asan would be threatened.31 This case shows that
North Korea intervened in the personnel affairs of the South Korean investor by favoring
a particular person, an intervention that is apparently none of North Korean business. The
South Korean government had no leverage in this regard and can simply persuade
Hyundai Asan to resolve the issue through negotiations with the North Korean authority.
Therefore, the engagement coalition in South Korea should always pursue means by
which it can cultivate relatively independent economic actors in the North. This effort
involves differentiation between subsystems in North Korean system from a systems
perspective; with a certain degree of differentiation, the interactions between the two
Korean systems may remain consistent. Otherwise, domestic disturbances in any system
will result in perturbation in the relations between the two systems.
Feasibility of Inducing a Cooperative Security Policy: This is the most challenging part
of the engagement coalition in the South, which has not achieved any concrete result,
even in inter-Korean military affairs, not to mention the nuclear development issue. The
test run of the cross-border railway was aborted before former South Korean President
Kim’s informal visit to Pyongyang, scheduled in June 2006. This situation strikingly
differs from the case that North Korea has allowed the commute—across the same
border—of South Koreans to and from the Kaesong industrial complex. North Korea
believes that the railroad is more harmful to the regime than the wire-fenced industrial
complex. Furthermore, the general-level talks between the two Koreas have failed to
reach an agreement on the matter of avoidance of clashes around the disputed sea border,
the Northern Limit Line, in the Yellow Sea. The lack of cooperation on the military
affairs evidences the limited effect of the South’s engagement coalition.
The South’s engagement coalition has failed in inducing North Korea to believe that the
inter-Korean economic exchanges has been and will be paid enough to take a major
change in the security posture toward the South. The major reason for the North Korea’s
unchanged belief is Pyongyang’s persistent perception of Washington as the key for the
solution of its security dilemma. Given this situation, it is noteworthy that North Korea
has become more dependent since 2002 on economic exchanges with China, which
supports for the persistence of the existing regime under Kim Jong Il and shields North
Korea from the United States in relation to its position to the ongoing nuclear
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development issue. Chinese investment in North Korea, whether through direct
investment or joint ventures, rapidly increased from US $1.3 million in 2003 to US
$173.5 million in 2004. Furthermore, the Chinese share in North Korea’s trade volume
increased from 23.5% in 2000 to 39.0% in 2004. North Korea’s reliance on Chinese oil
and food has continued; some 93.2% of oil and 29.8% of food in the yearly average
between 2000 and 2004 came from China.32 North Korea’s rising dependence on China
seems not a zero-sum game with South Korea’s engagement policy, but the situation
reveals the limitation of the policy effect of the South’s engagement with the North.
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The primary goal of the industrial revolution was to increase the production and reduce
the cost of material goods. Supporting technological innovation was a key factor in the
success of the industrial revolution. Our monetary and financial services institutions
have clearly proven successful in achieving these goals. However, the culminating
technologies of the industrial revolution–information and communications technology
and biotechnology–have thrust us into a new postindustrial era in which services are the
primary basis of economic growth and where new economic theories and accounting
conventions are needed.
This does not mean that industrial production or conventional accounting systems are
obsolete. It only means that we have sufficient material productive capacity to satisfy our
basic human needs, and that we need to look for new, ecologically sustainable, arenas for
economic growth. In relation to accounting systems it is necessary to modify our concept
of money as the unit of account so that we can more effectively satisfy the full range of
human needs, as defined by Abraham Maslow’s (1954) hierarchy: physiological, safety,
love and belongingness, esteem and self-esteem, and self-actualization. Since the
systems that satisfy the different levels of the hierarchy operate according to different
system dynamics, it is necessary to use our greatly expanded capacity for processing
information to develop accounting and planning systems that are adequate to this variety
of systems dynamics.
The established economic system, supported by price-auction market economics, was
designed to foster the industrial revolution. The foundation of this is a monetary system
that creates currencies that are designed to be scare and competitive, to promote the
concentration of tangible assets, and privileges exploitation of the environment over
sustainable investment practices. Conventional national currencies are mostly created in
the form of new bank accounts created by interest-bearing loans. Since the interest to
repay the loans is never created, an element of necessary scarcity and competition
pervades the system and ultimately leads to the concentration of real assets, particularly
in times of economic recession when loan collateral is called in and those who control
large quantities of liquidity have an advantage in relation to those who control little. The
fact that much of the creation of real capital, particularly in small businesses, is
encumbered by debt leads to the need for unsustainable levels of economic growth. The
fact that interest is also paid on savings accounts means that risk-free investment in
savings accounts competes with real wealth based investment in technology and natural
resources. This leads to an accounting convention which discounts the value of assets
(including natural resources) in the future and leads to privileging short-term over long
term returns. The fact that different national currencies have different real asset values

leads to a situation in which currencies become a commodity. Currency exchange adds
some real value to the dynamics of international trade. However, we have reached a
situation in which destabilizing currency speculation accounts for more than 98% of
international currency commodity transactions; this is clearly a case of the tail wagging
the dog. Society clearly continues to want the benefits of technological innovation and
global trade. However, as the negative ecological and social side effects of the
conventional system become increasingly apparent, we face an increased incentive to
look for alternatives. As will be discussed at greater length below, an alternative is to
view money (the basis of economic liquidity) as a public utility, rather than as a
commodity. (This paragraph is largely based on B. Lietaer, The Future of Money, 2001)
We have entered a new era that requires new economic theory and new economic
institutions. It is becoming necessary both to model the systems properties or ecological
characteristic of the various domains of productivity and to design monetary and financial
services institutions that optimize productivity in these domains. This paper is primarily
focused on the issue of the design of economic (monetary and financial services) systems.
It argues that theory and institutions should be based on the concept of a triple bottom
line1:
• Sufficient material goods
•

Sustainable ecological systems

Optimal quality of life, based on the abundance of personal and community-oriented
services
Productivity in each of these domains operates according to different systems principles
which need to be modeled and accounted for in economic terms. These terms include
different definitions of bottom line assets. Each of these bottom lines is economic, that is
it must be accounted for in quantitative or financial terms. With appropriately defined or
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According to Wikipedia, “
In practical terms, triple bottom line accounting usually means expanding the
traditional company reporting framework to take into account not just financial
outcomes but also environmental and social performance. The phrase was coined
by John Elkington, co-founder of the business consultancy SustainAbility, in his
1998 book Cannibals with Forks: the Triple Bottom Line of 21st Century Business.
(Wikipedia, 2006)

The concept is part of the Corporate Social Responsibility Movement, and the three
bottom lines are conventionally defined as profitability, sustainability, and social justice.
The definition adopted in this essay recognizes three domains of productivity, all of
which should which should generate ‘profits’ to individuals and/or society. This
approach deals with many of the objections that have been raised against the concept.
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constructed monetary units, the conventions of double-entry bookkeeping can be used to
track profits and losses, assets and liabilities. However, privileging the accounting
system defined by any one of these domains of wealth and well-being will lead to
distortions of productivity as defined in the others. This is the problem created by
conventional economics, which privileges wealth defined in terms of the accumulation of
material goods and the associated financial capital.
II
The established economic system was designed to foster the industrial revolution. It
encourages innovation, the exploitation of natural resources, and the accumulation of
material wealth. Conventional economic theory identifies land, labor, and capital as the
factors of production. Land is valuable as the exploitable source of natural resources and
energy. Labor is seen as a cost factor in the production of material goods that industrial
capitalism strives to minimize. Capital has to meanings: On the one hand, it refers to
financial capital as the basis of a power structure that supports the exploitation of natural
resources and labor. On the other, it refers to ownership of the physical technology
(capital goods) that promotes innovation and the reduction of the cost of material goods.
Market economics is designed to explain and support this system and its values. Wealth
is defined primarily as the accumulation of material assets, although personal services are
also seen as marketable goods and the ability to command them in large quantity is an
aspect of wealth. Privileging the definition of wealth embodied in this system leads to a
society that is awash in tangible material goods and starved for intangible public goods.
This dilemma was identified by John Kenneth Galbraith in his 1958 book, The Affluent
Society, but the solution has continued to elude us.
The purpose of economic systems should be understood as serving the satisfaction of the
full range of human needs (as defined by Maslow’s hierarchy). Whereas the lower needs
in the hierarchy require material resources and can be served by market mechanisms, the
higher needs are satisfied by human relationship resources. These resources are therefore
in principle abundant. They are not subject to the growth-constraining limits imposed by
the finite character of natural resources, and they need to a great extent to be organized in
terms of an economics of the commons.
The generic strategy for the production of higher need satisfaction is education, supported
by technology. From a macroeconomic perspective recognizing positive human
relationships as assets, the only costs are negative human relationships and the depletion
of natural resources. Everything else is the production of value (legitimate) or the
appropriation of value by what Robert B. Reich calls “paper entrepreneurialism”
(illegitimate).
III
Creating appropriate economic institutions for a postindustrial world requires us to
recognize a few basic principles:
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“Money is an agreement, within a community, to use something as a means of payment
[medium of exchange]” (Lietaer, 2001, p. 41). The “something” used is what we
commonly refer to as “money,” but it has its value on the basis of social agreement, not
intrinsic worth. The specific design features of a monetary system have practical
consequences.
There is an economics of the commons (public goods and services, sustainable ecology,
quality of life) that is different from and complementary to the economics of priceauction markets (which produce trade goods and services).
In the economics of the market system, land (natural resources) is accounted for as a cost
factor in the production process. More recent thinking has pointed out that the earth is an
asset which can be managed in ways that deplete or sustain its value. This has led to
concern with the need to account for “externalities.”
In the economics of the market system, human labor (including intellectual as well as
manual labor) is also treated as a cost. In the economics of the commons, human
creativity and relationships are intrinsic forms of wealth. Shifting from a view of human
resources as costs to a view of human labor, creativity and relationships as assets
(intrinsic forms of wealth) leads to new approaches to accounting for value and is key to
the creation of an abundant, information-rich service economy.
IV
The Design of Complementary Currencies
Money is created by an agreement within a community to use something countable as a
medium of exchange. Money has value only within a society where it can be used to
purchase tangible goods and services. Shipwrecked on a desert island, a trunk full of
money, whether it is gold or currency, is of little value. (The currency could be burned
for warmth.) But as Lietaer points out, money lives in the same realm of social
agreements as marriage or national identity.
The primary function of money is to provide a community with a fungible information
system standardizing measurements of value in order to facilitate trade. However, this
liquidity also facilitates economic transactions such as public services. In other words,
the primary function of money is to provide a trading community with liquidity. (The
other function of money generally recognized by economists is to serve as a store of
value. We shall return to this second function below, but it can be noted here that both
functions come together as a unit of account in a double entry accounting, with its
balance sheets and profit & loss statements.) As noted above, the design characteristics
of conventional currencies were effective in promoting the industrial revolution.
However, we are increasingly coming to understand that they generate undesirable and
unsustainable side effects.
Table 1 from Bernard Lietaer’s The Future of Money (2001) provides an overview of the
variety of mechanisms for creating currency currently in operation. As of 1998 there
were over 3500 alternative or complementary currency systems in operation world wide
(p. 159). Note that the only system in the chart that is not actually in operation is the
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ROCS, which is Lietaer’s model for a system that would incorporate all of the most
desirable design features. Also note that the oldest and largest system, the Swiss WIR,
does over $2 billion worth of annual transactions and has been shown to have a
countercyclical, stabilizing effect on the Swiss economy.
There are two main types of issuing mechanism: Fiat currencies and mutual credit
systems. Fiat currencies come into being by virtue of an issuing authority; conventional
national currencies all fit into this category. For US dollars, the Federal Reserve Systems
attempts to control the quantity of currency in circulation primarily by adjusting interest
rates and reserve requirements. The other principle type is the mutual credit system.
Mutual credit systems have the advantage that the money supply is largely selfregulating. In a manner analogous to double entry bookkeeping for a firm, each
transaction simultaneously generates a credit and a debt entry. In a community scale
trading system, the money supply can be controlled by transparency. One does not do
business with a member who is too far in debt.
All of these alternative currency systems should be considered “complementary,” as no
community has used a system as a complete alternative to conventional national
currencies. Lietaer makes the distinction between conventional “yang” currencies and
complementary “yin” currencies that support social and ecological values. Several
models of dual currency economies that imply parallel accounting systems and multiple
bottom lines are already in effect. Ithaca Hours is New York State is probably the bestknown complementary currency system in the United States. There are several versions
of LETSystem (first developed by Michael Linton in Courtenay, B.C.) in operation
around the world. Edgar Cahn, in his book No More Throw Away People (2004), argues
that Time banking is essential to support the “Core Economy–of family, of
neighborhoods, of community, of civil society” (p. 204). (It is worth noting that it was
not until the second edition of the book that Cahn shifted from the terminology “nonmarket economy” to “Core Economy.”) Lietaer and DeMeulenaere (2002) document the
role of a time-based complementary currency system in maintaining the health of
Balinese society and its resistance to the negative impacts normally associated with
global tourism. In a talk sponsored by the Praxis Peace Institute entitled “Sustainable
Development Today: The Monetary Dimension” (2005), Lietaer compares the successful
Balinese Temple Time system with the disastrous effects of the “hut tax” imposed by the
British in Ghana. In a study entitled Private Development Banking: Managing the
Tensions, economist David Porteous contests the conventional wisdom that pursuing a
double bottom line (striving for financial and social profits) means sacrificing the former.
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Table 1. Comparative Table of Various Currency Systems (Lietaer, 2001, p. 232)
Unit

Issuance

Details

Main Benefit

National
Currencies

US$, euro, yen Fiat currency issued Debt-based
pound
by banks supervised
Bearing
(mediated via by central bank
interest
US$)

LETS

1 Green $ = 1$ Mutual Credit

Most
Easy pricing
prevalent
(because unit = $)
current system

Time Dollars

Hours of
Service

Fixed
Simplest system
exchange rate:

Mutual Credit

Legal tender

1 hour = 1
hour
WIR

1 WIR = 1 SF

Mutual Crcdit+
Loans from Centre

Fiat currency

Most mature
system ($2
billion/year)

Ithaca HOURS 1 HOUR = $10 Fiat currency issued Quantity must Ease of use
by community ‘pot be managed
(paper bills)
luck’ centre
Japanese
Healtlicare

Hour of Service Non-profits Local National
governments
Clearing
House

Caring Service at
no taxpayers' cost

Taloc

1 Tlaloc =
Mutual Credit
1 Mexican peso

Issuance by
checques

Low tech (no
computer or
telephone needed)

Negotiated

Synthesis of most
robust features

ROCS (Robust Hour of Service Mutual Credit
Currency
Systems)

exchange rate
Demurrage
charges
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V
The Economics of The Commons
The concept of the triple bottom line is gaining currency in the sustainable business
community. In this model, the three bottom lines are:
•

Profitability

•

Sustainability

•

Social Justice

A look at the systems properties of productive sectors in the economy suggests and
alternative model based on accounting for the production of real wealth in the material,
ecological, and social or human sectors. As indicated above, the three bottom lines
would thus measure productivity in terms of:
•

Sufficient material goods

•

Sustainable ecological systems

•

Optimal quality of life, based on the abundance of personal and community-oriented
services

As noted above, price-auction market economics and conventional capitalist economic
institutions have been focused primarily on the production of material goods and
secondarily on the production of marketable services. Thus the financial bottom line has
been biased in favor of over production of marketable goods and services at the expense
of creating wealth in the other two sectors. Both of these sectors are aspects of an
economic commons2 that includes all resources, goods, services, and assets that must be
produced and/or consumed (used), at least in part, collectively.
In other words, the commons includes all social system and ecological system assets
essential to, or useful for, human wealth and well-being that cannot be produced and/or
distributed to individuals operating in price-auction markets. The consumer, and often
the producer, is necessarily a collectivity. Historically, the collectivity was often
established by tradition. However, as the pace of social evolution has increased,
decisions about collective production and consumption increasingly need to be made

2

The term "commons" was first popularized by Garret Hardin's article "The Tragedy of
the Commons" (1968). In 1958, John Kenneth Galbraith observed that modern industrial
societies are awash in private material goods and starved for public goods. It is
remarkable how little has changed in half a century. In the 19th century Henry George
(1879) argued that the wealth created by social organization per se should be taxed to
fund social purposes.
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consciously through some political process. These decisions can be made democratically
or by dictatorships. They can be made by governments or by voluntary community
agreements that include nonprofits and other forms of philanthropy, and also by
voluntary risk-pooling as with insurance and mutual funds.
Today we find that most aspects of the commons, ranging from the integrity of the
environment to the social fabric of our communities, are in a state of crisis. This is
because we simply do not know how to think about the economics of these critical
systems, including politics, health care, education, public safety, retirement security,
employment security, energy, transportation, environmental quality, land use, affordable
housing, and culture and the arts. Many productive sectors, including for example health
care and education, create value for both individuals and the community.
The economics of the commons is fundamentally different from the economics of
markets because it requires the intervening step of a collective purchasing decision.
Unfortunately, the economics of the commons does not include an elegant self-regulating
mechanism comparable to the "invisible hand" of price-auction markets that serves the
economics of commerce so well. 3 Our relationship to the commons is characterized by
mechanisms that operate according to rhythms and orders of conceptual complexity that
are different from those governing markets. In the long view of history, the commons
has primarily been managed by the largely unconscious (or more accurately, embodied in
iconic and narrative consciousness) hand of incrementally evolving tradition. Since the
Renaissance, it has become increasingly the province of the conscious hand of politics,
which is ideally guided, though often misguided, by reason. These political processes are
widely recognized as vulnerable to whim and corruption. The increasing domination of
politics by economic power has led an increasing bias in the direction of short-term
economic interests in our approach to issues related to the commons. In particular, it has
led to an ideological emphasis on the reliance on markets as the solution to all economic
and political problems. This in turn has tended to obfuscate our efforts to respond
politically to the negative ecological side effects of industrial production and to directly
address pressing issues of social equity and cultural pluralism. However, information
technology also gives us the historically unprecedented ability to examine and interpret
the fine structure of the commons in ways that could conceivably enhance our ability to
make informed political decisions. The possibility of parallel or complementary
accounting systems offered by the concept of a triple bottom line presents us with the
possibility that wealth generated in the forms of ecological sustainability and quality of
life could gain recognition comparable that which conventional capitalism accords to
material productivity. It should be emphasized that this does not imply the overthrown of
capitalism. On the contrary, it implies extending the basic logic of capitalism (the
relationship between savings and investment, as embodied in the second, store of value,

3

Osborne & Gaebler (1992) propose that public spending decisions could be made more
effectively if there were a clearer distinction between production and consumption
decisions. In their model, the primary legislative function would be to determine the
need for public goods and services. Providers would bid to provide the desired services,
and they could be government organizations, nonprofits, or private businesses.
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function of money) according to democratic principles and humane values. (Cf. Gates,
1998, and Turnbull, 1975).
VI
The Triple Bottom Line and Currency Design
The goal of triple bottom line accounting is to:
•

Optimize the production of trade goods,

•

Maintain sustainable ecological systems,

•

Encourage an abundance of well being in the arena of social relationships.

Each of these goals implies planning as well as accounting. Implementation of the triple
bottom line concept will require parallel accounting and planning systems. There are
three appropriate types of accounting (actually, money) systems4 that are needed for
efficient optimization of the triple bottom line concept:
•

Conventional national currencies,

•

Complementary regional currencies,

•

Time Banking.

Simplifying and amplifying Table 1 and using the Sonoma County-based C$D
(Community Support Dollar Project) as the prototypical regional currency, Table 2
summarizes these three types of currency. Both complementary currencies are mutual
credit systems, thus avoiding the asset concentrating and ecologically unsustainable
design flaws in debt-based interest-bearing conventional national currencies.
Regional currencies have the benefit of increasing local trade and stabilizing the business
cycle. The most dramatic example of this is the Swiss WIR system. Other well known
examples of regional currencies include Ithaca Hours and various LETSystems. It should
be borne in mind that we are already using many other types of alternative currencies,
without necessarily thinking of them as alternative forms of money. This includes such
things as frequent flyer miles and customer loyalty discounts. It also include scrip
systems operated by the Catholic Church and other nonprofits. And it includes the
commercial trade barter movement among small businesses. There are more than 500
commercial barter networks in the U.S. and more than1500 worldwide (Annette Riggs,
personal communication).

4

Theoretically, the goals of triple bottom line accounting could be accomplished using
only one accounting system based on one type of currency. However, this would require
a thorough overhaul of the conventions for the creation and management of conventional
currencies.
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Time Banking can mobilize marginal productivity as defined by markets (un-and
underemployed labor) and by personal choice (individuals who choose to contribute
some of their marginal productive capacity to the commons), particularly to increase the
output of the low-tech common sense labor needed to sustain what Cahn calls the Core
Economy. As will be discussed in greater detail below, public policy and voluntary
social contracts are needed to maximize productivity in the ecological and social
commons.
However, the situation is not so simple that the each of the accounting systems correlates
in a one-to-one fashion with one of the bottom lines conceived in terms of the three areas
of productivity goals. 5 Conventional and complementary currencies have a role to play in
achieving each of the three productivity goals.

Table 2. Major Types of Currency Systems
Unit

Issuance

Details

Main Benefits

National
Currencies

US$, euro, yen
pound
(mediated via
US$)

Fiat currency
issued by
banks
supervised by
central bank

Debt-based

Legal tender

C$D

1 C$D = 1$

Mutual Credit,
Community
Service Corp.

Most prevalent
current system;
debit cards,
online accts.,
paper bills

Easy pricing
(because unit = $);
sufficient liquidity:
pro sustainability,

Fixed
exchange rate:

Simplest system;
tax exempt in U.S.;
promotes
contribution of
marginal
productivity to
commons

Time Dollars

Hours of
Service

Mutual Credit;
Non-profits

Bearing
interest

1 hour = 1
hour

5

social justice

My colleague Larry Davis has proposed a planning model based on using complex
adaptive systems (CAS) theory to create future scenarios for four key macrosystems:
economics, technology, ecology, and culture. From the perspective of this essay,
economic systems would be modeled using three types of currency: conventional
currency, regional currency, and time credits. Technology is key to both optimizing the
production of trade goods and maintaining sustainable ecological systems.
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But planning and accountability in the three productivity areas require looking at the
bottom line in at least two, and sometime all, of the accounting (money) systems. In
addition to parallel accounting systems, planning to realize these productivity goals
requires an understanding of the dynamics of the social, technical, and ecological systems
that produce or create wealth in each of these arenas, as well as an understanding of
complementary currency design. In addition to improving the performance of the market
economy, this understanding can lead to public policies and voluntary social contracts
that can use the design characteristics of various types of money systems to optimize
individual and collective wealth and well-being.
In the arena of public policy, one goal is to optimize the production of marketable goods
and services, but public policy also seeks to optimize the sustainable productivity of the
ecological and social systems that make up the commons. The concept of the “bottom
line” implies tangible, measurable returns to the individual and/or firm in the form of
transient (consumable) values and/or durable assets. Complementary currencies offer the
possibility of defining measurable and negotiable returns on investments in the ecological
and social commons, as well as in market-oriented production.
A bottom line requires that all transactions in an accounting system can be valued in
terms of a uniform unit of account (money). The concept of a triple bottom line requires
that the units of account (money) be designed according to different principles for each of
the three bottom lines. While money is created by an agreement within a community,
that agreement should be made in the light an understanding of the consequences of
adopting particular design principles. Different designs privilege different values in their
bottom line, and the concept of the triple bottom line expresses the social desirability of
balancing the values of material consumption, ecological sustainability, and intangible
quality of life.
For a community to enter into an agreement requires trust. The guarantor of trust in
traditional currencies is that fact that they are “backed” in such a way that the holder of a
currency is confident that it can be “spent” at will. Traditionally gold was the preferred
backing because it was universally recognized as a valuable commodity. Since the US
dollar was taken off the gold standard, its backing (and the backing of other national
currencies backed by the dollar) is simply the full faith and credit of the U.S. government.
In a mutual credit trade system, the currency is backed by the productive capacity of the
community, which is why a successful mutual credit system requires a sufficient diversity
of members. Optimizing returns in the ecological and social arenas of the commons, as
well as in the price-auction market, will require public policies and voluntary social
contracts that create measurable bottom line benefits in each of the three areas. However,
these returns can be defined and quantified in terms of collective production and
consumption, as well as in the terms familiar to traditional price-auction market
economics.
Complementary currencies inherently imply at least a dual accounting system: one that
tracks transactions in conventional national currency and one that tracks transactions in
the complementary currency. The purpose of all complementary currency systems is to
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mobilize underutilized productive assets. This often means increasing marginal
productivity. The concept of a “triple bottom line” suggests that public policies and
voluntary social contracts can incorporate complementary currency systems to encourage
balanced and sustainable production of tangible and intangible forms of wealth and wellbeing. In triple bottom line accounting, these arrangements should produce measurable
returns to individuals and firms, as well as to society at large. These returns will be
tracked by multiple, parallel accounting systems based on conventional and
complementary currencies. However, the benefits in each of the areas of material
consumption, ecological sustainability, and intangible quality of life may show up in the
bottom line of more than one accounting/currency system. These often reflect interaction
effects among markets, public policy, and voluntary social contracts.
Optimizing Trade. For the purpose of optimizing trade in price-auction markets,
conventional currency is often sufficiently available. When it is not (when an economy is
a recession or depression), a mutual credit system can provide needed liquidity. Thus
ameliorating the effects of the business cycle and encouraging local business are the
primary goals of basic complementary currency systems such as LETS, Ithaca Hours, or
WIR. Research has shown that the WIR, which operates at a volume exceeding the
equivalent of $2 billion, exercises a countercyclical effect in stabilizing the Swiss
economy. (Stodder, cited in Lietaer, 2003, p. 202)
Creating Ecological Sustainability. Green business practices have proven to be profitable
in the market place for many businesses using only conventional currencies. Natural
Capitalism (Hawken, Lovins & Lovins, 1999) explores many of these possibilities.
Participating in a complementary currency system has the added advantage of supporting
a currency system that does not embody the unsustainable and ecologically destabilizing
design features of conventional money.
However, maximizing the potential of the ecological bottom line requires recognizing
that ecological sustainability participates in the economics of the commons as well as the
economics of markets.
The economics of the commons requires public policies that achieve two functions:
•

Provide goods and services the community needs and wants as a collectivity.

•

Translate the cost of what economists call “externalities” into costs that are operative
in the price-auction market.

These are the primary economic functions of governments. However, voluntary social
contracts, implemented through non-profits and other more informal voluntary social
arrangements, also have a role to play.
In the area of the ecological bottom line both of these factors come into play. The public
has generally indicated that it wants and is willing to pay for an ecologically sustainable
environment. It is up to government and political leaders to translate this into political
will and appropriate economic policies. In his book Plan B, Lester Brown (2003) of the
Earth Policy Institute offers a comprehensive systematic summary of the range of policy
areas that need to be addressed in order to achieve sustainable strategies for economic
12

development. He surveys crises in the areas of water and cropland shortages, global
worming, and the negative environmental consequences of the growth of grinding
poverty. And he offers a menu of feasible policy initiatives that have implications for
action at the local, national, and global levels. Public policy and public funds need to
support and coordinate investment in environmental assets that do not lend themselves to
profitable market investments. Voluntary initiatives such as the land trust movement
have demonstrated that private philanthropy can also play a major role. Progress in the
areas of sustainable energy, agriculture, and forestry is demonstrating that coordinated
public, private, and philanthropic investment can create profitable market-based
productivity.
“Externalities” is the name economists give to those costs to the environment and the
community that are inadvertently generated by market activities. These include pollution
and its consequences, such as global warming and acid rain, and the depletion of natural
resources including water and soil as well as oil. A comprehensive program of taxes and
fees to recover the full costs of externalities would be fair and conducive to sustainable
business practices and personal behavior. Henry George’s 19th century proposal for land
value taxation (the “single tax”) would promote sustainable development and land use by
taxing the value added to the land by the collective productivity of society. (Under
George’s proposal, improvements would not be taxed as these represent productive
investments by individual landowners.)
All of these strategies can be implemented using conventional national currencies. Many
of them could be implemented at the local level to address regional environmental issues.
However, at the regional level the effectiveness of environmentally oriented taxes and
fees could be leveraged by making them payable in either national or regional currency
since well-designed complementary regional currencies are environmentally friendly. In
addition, they promote local business stability and the use of underutilized local
resources.
In addition, there have been a variety of proposals to create natural resource-based
currencies. Lietaer (2001) has proposed the Terra as a stable currency for international
trade backed by a basket of commodities. Governments could implement a
complementary currency by spending on ecologically desirable projects and closing the
cycle by collecting pollution fees in that currency. This spending-taxing cycle would
reverse the conventional taxing and spending cycle in which government competes for
inherently scarce national currency. Accepting the payment taxes and fees in either
conventional or complementary currency would support a currency system built on
sustainable assumptions.
Maximizing Quality of Life. As is the case with the environmental bottom line, many of
the relevant goods and services (particularly services) can be provided by government
and philanthropy using conventional currencies. However, history suggests that these
services will continue to be chronically in short supply as long as they are based
exclusively on conventional currency. Complementary currencies such as scrip and
profit sharing credit cards have already been implemented in many communities in the
attempt to address this shortfall. A complementary regional currency system designed
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primarily to support a healthy regional market economy can also be fine tuned to support
education, health care, social services, and other regional publics goods and services.
In addition, the use of Time Banking (Time Dollars or Time Credits) as documented by
Edgar Cahn in No More Throw-Away People (2004) has proven useful in a variety of
contexts that support and enhance the value of community:
When we look at what [market] price does, we see that it effectively devalues everything
that defines us as human beings. It devalues all of those capacities that are not scarce; yet
those capacities, the ones we all share, are what enable our species to survive. If
something is worthless because it has no market value, look at all the capacities we are
devaluing:
•

caring for each other

•

coming to each other’s rescue

•

rearing infants

•

protecting the frail and vulnerable

•

standing up for what is right

•

opposing what is wrong

•

coming together to reach agreement

•

acting as guardians of whatever we feel is precious and want to pass on to our
children and their children. (pp. xiii-xiv)

Table 3 documents some specific successful applications of the Time Banking concept.
In the United States, one of the advantages of a Time Banking system is that the
accounting procedures are simple. The currency unit is an hour of service, and this type
of system has been declared tax-exempt by the IRS. Since in a Time Banking system,
everyone’s hours are of equal value, the use of such systems is clearly complementary.
They do not compete with currencies that are designed to support bidding in priceauction markets. However, Time Banking maximizes the mobilization of resources that
are outside of the market economy, either as involuntary un- or under-employment or as
voluntary pro bono activity.
Time Banking is designed to promote low tech services requiring a common sense skill
level. The Time Dollar model was originally designed to encourage senior citizens to
care for one another in way that would keep them out of nursing homes. Japan has
developed a similar nationwide system that encourages participation in elder care in order
to earn credits that can be saved for future need or used to obtain care for relatives in
other parts of the country. However, it has been extended to other arenas. More recently,
Cahn has developed the concept of “co-production” to recognize the fact that in helping
relationships value is co-created by the giver and the receiver. He has also come to
recognize that what he originally called the “non-market economy” is actually a “Core
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Economy” of collaborative relationships that are the foundation of family, neighborhood,
and community life.
Lietaer and DeMeulenaere (2002) have reported on the value of temple time–essentially a
time tax–in supporting the vitality of Balinese society. A great deal can be accomplished
by voluntary associations using Time Banks. However, a time tax has the virtue of being
inherently progressive. If a surgeon and a gardener are required to contribute equal
amounts of hours to the community,
the value of the hours would result in a progressive taxation based on the market value of
each one’s hours of service. An individual could be permitted to “buy out” his obligated
hours at the hourly rate for his/her services. At the same time, because these hours
represent marginal productivity, the cost to the individuals may not be as far apart as the
market value of their labor would suggest.
VII
Accounting Beyond Bookkeeping
The concept of triple bottom line accounting implies multiple accounting systems for
firms and individuals. But in computing the triple bottom line, firms and individuals
should include assigning value to assets held as part of the commons. In the ecological
ledger, these assets include reasonably priced and reliable access to food, water, energy,
air quality, health care, and transportation. It also includes environmental aesthetics and
access to open space and wilderness. In the human relationships ledger, assets include
participation in community, economic security, access to education and social support
services, and public safety.
Since conventional currency is designed to be scarce and to foster competition, the use of
complementary currency systems is essential to assuring an adequate supply of
communal assets. (Complementary currencies are designed to be sufficient, not
‘abundant”, since too much currency in circulation leads to inflation.) Assuring an
adequate supply of communal assets requires the mediation of public policy. These
policies can be established by governments, but they can also be established through
voluntary social contracts, as with land trusts and community foundations. The policy
framework using complementary regional currencies can be based on a combination of
taxes, fess, and philanthropy. Institutional arrangements can be based on principles of
sophisticated ecological science as well as on the social justice principle that a certain
portion of the trade economy should be redirected to social purposes, including a social
safety net.
The bookkeeping associated with the three types of currency systems is straightforward.
However, there are no easy formulas for dealing with the larger accounting principles
involved in creating the triple bottom line. Each community, firm, and individual has to
negotiate the relationship between its values and its social and ecological environment in
order to create accounting valuations that give depth and specificity to the triple bottom
line concept. That is a subject for another essay, perhaps by someone whose area of
expertise is organization development.
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Table 3. Numbers with a Heart (Reprinted from Edgar Cahn, No More ThrowAway People, Washington, DC: Essential Books, 2004.)
Worldwide Time Dollar Census: As the millennium dawned, 70 communities in Great
Britain, Japan, and the United States had registered programs on the Time Dollar web
page (www.timedollar.org).
Health Care for Seniors: Elderplan (rated #1 HMO in New York in 1999) recorded
97,623 Time Dollars earned by senior members serving 4,316 members through 41,985
care-giving episodes. The program yielded a 1999 Points of Light award.
Management: A Virginia HMO's asthma management program using Time Dollar
members resulted in a 39 percent drop in Emergency Room visits; an 80 percent drop in
in-patient days; a 74 percent drop in hospital admissions; and $80,000 saved in Year 1
and $137,500 in Year 2.
Legal Services For Communities: In exchange for Time Dollars earned by the
community, Holland & Knight provided $231,000 in legal services to help local residents
close crack houses, keep the neighborhood school off the closing list, and get funding
released to clean up JFK Playground.
Juvenile Justice: Youth Courts run by teen jurors earning Time Dollars now handle more
than one-third of all non-violent first offenders (juveniles) in Washington, D.C. Sentences
include community service, restitution, jury duty, and an apology. Jurors cash in Time
Dollars for a recycled computer.
Public School Tutoring: Utilizing Time Dollars, Chicago Public Schools boast the
nation's largest after-school cross-age peer tutoring program. Now in its fourth year, it
has spread to 25 schools; older students tutor younger students and earn Time Dollars. In
1999-2000, 1,500 students will earn enough to secure a recycled computer.
Rent in Public Housing: In Baltimore's Hope VI project, 8 Time Dollars per month are
part of the rent. One hundred and fifty households are providing help to each other, to the
local school, and to their community. Families use Time Dollars to buy a bus pass,
discounts at shops, furniture, clothing, and membership at the Boys and Girls Club.
Citywide Neighborhood Services Program: As of November 4, 1999, the St. Louis Grace
Hill Neighborhood Services program had recorded 12,378 exchanges involving 42,519
Time Dollars at 10 sites encompassing 33 neighborhoods. Projected 1999 year-end total
= 70,000.
Food Bank: With monthly dues of 10 Time Dollars, a Food Bank club generated 78,000
Time Dollars by helping neighbors. Membership meant food at the end of the month in
18 Washington, D.C. public housing complexes.
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Appendix A
Key Concepts of Complementary Economics
Money is an agreement, not a thing. Money is created by an agreement within a
community to use something countable as a medium of exchange. The specific design
features of a monetary system have practical consequences.
There is an economics of the commons (public goods and services, sustainable ecology,
quality of life) that is different from and complementary to the economics of markets
(which produce trade goods and services).
In the economics of the market system, human labor (including intellectual as well as
manual labor) is a cost. In the economics of the commons, human creativity and
relationships are intrinsic forms of wealth. Shifting from a view of human resources as
costs to a view of human labor, creativity and relationships as assets (intrinsic forms of
wealth) leads to new approaches to accounting for value and is key to the creation of an
abundant, information-rich service economy.

A More Complete List of Principles of Complementary Economics
The purpose of economic systems is the allocation of resources to the satisfaction of
human needs and desires. Therefore, economic systems must be assessed in terms of the
ethical criteria of their effectiveness in performing this task.
The design principles of specific economic systems have practical and moral
consequences.
Money is an agreement, not a thing. Money is created by an agreement within a
community to use something countable as a medium of exchange. The specific design
features of a monetary system have practical consequences. (Lietaer, 2001; Greco, 2001)
The two functions of money are to serve as 1) a medium of exchange, and 2) a store of
value.
Money as a medium of exchange serves to facilitate real time exchange transactions
within a community. The primary criterion of the effectiveness of a monetary system is
sufficient liquidity.
Money as a store of value is the accounting for savings and investment. According to
macroeconomic theory, in order to avoid recession–that is, an insufficiency of liquidity in
the exchange system–savings must equal investment. (Keynes) This is the function of
financial services institutions.
Investment is the creation of assets that will generate real wealth in the future. The
primary criterion for the assessment of financial services institutions is the equitable
distribution of the ownership of assets. (Kelso, Gates, Turnbull, Reich)
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There is an economics of the commons (public goods and services, sustainable ecology,
quality of life) that is different from and complementary to the economics of markets
(which produce trade goods and services). (Barnes, Bollier, Brown, Cahn, Daly & Cobb,
Galbraith, George, Henderson, Hawken, Kuttner, Lessing, A. & L.H. Lovins, Osborne &
Gaebler, Rowe.)
In the economics of the market system, human labor (including intellectual as well as
manual labor) is a cost. In the economics of the commons, human creativity and
relationships our intrinsic forms of wealth. Shifting from a view of human resources as
costs to a view of human labor, creativity and relationships as assets (intrinsic forms of
wealth) leads to new approaches to accounting for value and is key to the creation of an
abundant, information-rich service economy.
Additional information is available on the Skaggs Island Foundation “Sustainable
Community Economics” Web Site at http://www.skaggs-island.org/sustainable.
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What kinds of tools should a service scientist have?
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 Empirical tools – simulation tools and techniques
 Analytic tools – mathematical tools and techniques
 Engineering tools – workbench to assemble standard components,
and infrastructure platform to deploy them into practice
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 Multidisciplinary design tools – palette of customizations
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 Theoretical tools – standard terminology, measures, and principles
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Operating&Monitoring

Market
outcome
Conduct
Market structure

Knowledge
Based
Market
Design
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Trader
A
CAME Web Service

Transaction object

Trader
B

CAME Web Service

CAME (WEB) Suite
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Market
Engineering
Workbench

( Bichler, Kersten, Strecker 2003)
(Transcoop, Weinhardt, Neumann,2003)

For Example: Computer-Aided Market Engineering System

(AvH and SSHRC)

D. Neumann, J. Maekioe, C. Weinhardt (2005): CAME - A Toolset for Configuring Electronic Markets; In: Proceedings of the ECIS 2005, Regensburg
14
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Are there “scale laws” of service innovation?
 Moore’s Law underlies much of the information technology and business capability growth over the
last half century

ight
B255

Are there analogous “predictable capability doubling laws” that apply in the realm of services? If so, how might they
be exploited to improve service productivity and quality in a predictable manner?

lines

It seems three improvement or learning curve laws that might be applicable in services:
The more an activity is performed (time period doubling, demand doubling) the more opportunities there are to
improve the process
The better an activity can be measured (sensor deployment doubling, sensor precision doubling, relevant
measurement variables doubling) and modeled the more opportunities there are to improve the process
The more activities that depend on a common sub-step or process (doubling potential demand points), the
more likely investment can be raised to improve the sub-step.

white

 Example: Amazon’s Book Buying Recommendation Service Quality
The quality of the recommendations depends on accurate statistics – the more purchases made, the better the
statistical estimates for recommendations

| B102

 Example: Call Centers Query-Response Productivity and Quality

ximum
pal

The speed and quality of call center responses can be improved significantly given accurate statistics about the
kinds and number of queries that are likely to be received.

 Example: New Service Offerings Viability (Blue Ocean Strategy)
The viability of new service offerings often depends on the scale (amount of demand) in adjacent market segments
where service satisfaction is low enough to result in sufficient critical mass of defections to bootstrap the new
offering.

 Example: Predictable Education Gains (Student Knowledge, Teacher Satisfaction)
If eLearning can be used to shift 20% of routine teacher activities into automation that can be covered in half the
normal time, freeing up 10% of teacher time each year to innovate and add new content or exploratory activities
to the curriculum, then each year students will be learning more and teachers will have time to try new things.

15
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What can you do to get involved? [government]

lines







white

Does your agency fund innovation?
Does your agency influence innovation policy?
Does your agency establish standards?
Does your agency deal with intellectual property?
Does your agency deal with economic statistics?

| B102
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What can you do to get involved? [industry]
 Does your business develop, sell, and/or deliver service offerings?
 Does your business have a service innovation process?
 Does your business use services to complement and add value to
manufactured products?
 Does your business invest in internal R&D?
 Does your business fund university or other external R&D?
 Does your business create case studies, success stories, white papers, or
point-of-view documents about service offerings?
 Does your business recruit service professionals? Service researchers?
 Does your business provide feedback to schools (survey recent graduates
hired) on what skills are desired to be most effective in your business?
 Does your business procure services? eSource of services? Outsource
services?
 Does your company patent or otherwise protect intellectual property related
to service innovation?
17
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What can you do to get involved? [academics]
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 Do you teach courses that include or could include complex business to
business service case studies?
 Do you have responsibility for revising or creating new curriculum?
 Do you perform research that could be published in the Journal of Service
Research or other relevant journals or conferences?
 Do you have students who could intern with business service or service
research organizations? Compete for PhD fellowships in services?
 Are you interested in industry-academic rotations?
 Are you interested in developing tools that could enable SSME?
 Are you interested in creating business proposals or grant proposals
related to SSME and service innovation? Competing for university
research awards?
 Are you interested in participating/speaking in SSME events? Hosting one
at your university?
 Does your school already have services related courses, degrees, centers,
or institutes?
 Are you a service innovation pioneer? Are you interested in competing for
a faculty award?
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What is IBM doing to support others?
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 Publicizing a “call to action” around SSME and the need for systematic
approaches to service innovation
 Hosting and cosponsoring SSME and service innovation related events with
government, industry, and academics around the world
 IBM Faculty Awards to select service innovation pioneers
 IBM PhD Fellowships to select services-related PhD students
 IBM University Research (SUR) awards to select academic institutions
proposing leading edge service innovation and SSME related work
 Providing best paper awards for leading service research related journals
and conferences
 Working with government funding agencies to increase focus and establish
new programs related to service innovation
 Inviting people to contribute to an SSME blog, and share information about
their SSME related efforts (http://www.research.ibm.com/ssme)
 Working with some academic institutions to provide access to service data
 Hiring recent graduates into IBM Global Services and IBM Research
 Supporting curriculum development and research efforts, and much more…
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IBM Executives and Service Innovation Champions
 Sam Palmisano: “…Our first task must be to embrace a new model of
innovation -- one that is open, collaborative, multidisciplinary and global.”
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 Nick Donofrio: “…we won't get to greatness without our ability to take
innovation to a new level."

lines

 Paul Horn: “…the unique opportunity that Research has to reenergize and
reintegrate the IBM company through the services approach. “
 Irving Wladawsky-Berger: “…SSME is top priority…”
 Stuart Feldman: Frequent speaker on SSME “…Research needs to provide
long term view for services…”

white

 Krishna Nathan: “…"Services is growing so much that you need innovation
to boost this growth and to keep it going. And if you need innovation, you
need exploratory work.”

| B102
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Peggy Kennelly: innovation services

Mike Wiley: service management

Brenda Dietrich: business optimization

Gina Poole, Louis Masi, Jane Harper,
Lilian Wu, Mary Rigali University Relations

David Cohn: business design

20

Ed Bevan: Research communications

Kevin Faughnan, Sharon McFadden,
Connie Hanlon and Academic Initiatives

Wendy Murphy (key contact) and ASR

Chuck Rieger: SO university & industry

And many more world wide…

Taffy Kingscott: WW innovation policy
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Questions?

Focus on Education, Innovation, Economic Growth:
Complex Business Performance Transformation Services
Service Marketing, Operations, and Management
Operations Research and Management Science
Industrial & Systems Engineering
Information Sciences and Systems Engineering
Management of Technology and Innovation
SSME
Computer Science, Distributed AI, CSCW
Computational Organization Theory
Social and Cognitive Science
Economics & Jurisprudence
Game Theory and Mechanism Design Theory
Service Science
Management of Information Systems
Social Complexity Theory
Business Informatics
Business Anthropology
Decision Science and Knowledge Management
Human Capital Management & Incentive Engineering
Quality, Six Sigma, Process Optimization
Computer Aided Market Engineering
Services: Value coproduction acts, promises, and relationships
via sharing work, risk, information, assets, decisions, responsibility, and authority
21
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IBM’s SSME Course Outline
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Services – What are services?

lines

Systems – Services depend on sociotechnical systems
Methods – Service delivery depends on methods
Industrialization – Services are being standardized
Quality – How do we ensure quality of service?

white

Components – Business processes are being modularized

Science – Is there a science of services?

| B102
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Management – What is different in management of services?

Engineering – Can service engineering foster innovation?



Productivity – Why do services resist productivity gains?



Challenges – What are the big problems for the service economy?


Innovation – Can we be systematic about innovation on services?

23
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Service Science – Reading List
 Motivation
Chesbrough (2005) Towards a new science of services. Harvard Business Review.
Chesbrough (2004) A failing grade for the innovation academy. Financial Times.
Rust (2004) A call for a wider range of services research. J. of Service Research.
Tien & Berg (2003) A case for service systems engineering. J. Sys. Science & Sys. Eng.
Rouse (2004) Embracing the enterprise. Industrial Engineer.
Karmarkar (2004) Will you survive the services revolution. Harvard Business Review.

ight
B255
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 Philosophy
Vargo & Lusch (2004) Evolving a new dominant logic for marketing. J. of Marketing.

 Exemplar Model

white

Oliva & Sterman (2001) …Quality erosion in the services industry. J. of Management Science.

 Economics
Bryson et al (2005) Service worlds. Routledge. London, UK.
Herzenberg et al (1998) New rules for a new economy. Cornell University Press. Ithaca, NY.

| B102

ximum
pal

 Technology
McAfee (2005) Will web services really transform collaboration? MIT Sloan Management Review.

 Textbooks
Fitzsimmons & Fitzsimmons (2001) Service management. McGraw-Hill. New York, NY.
Sampson (2001) Understanding service businesses. John Wiley: New York, NY.

 Evolution and Change: Managed, Designed, and Emergent

Khalil, Tarek (2000) Management of Technology. McGraw-Hill, New York, NY.
Nelson (2003) On the uneven evolution of human know-how. J. of Research Policy.
Agre (2004) An anthropological problem, a complex solution. J. of Human Organization.
Baba & Mejabi (1997) Socio-Technical Systems. J. of Human Factors & Industrial Egronomics.
24

IBM Research

© 2005 IBM Corporation

• Backg
not be
excep
which
backg

For the latest, go to http://w3.ibm.com/ibm/presentations

Indications in black = Optional elements

• IBM lo
be mo
to, or a
any w

SSME: Education, Innovation, and Economic Growth

white

line

ight
B255

Select efforts to promote service science


Dec. 2002: Almaden Service Research established, the first IBM Research group completely dedicated to understanding service
innovations from a sociotechnical systems perspective, including enterprise transformation and industry evolution
(http://www.almaden.ibm.com/asr/)

lines


March 2003: IBM-Berkeley Day: Technology… At Your Service!



September 2003: Coevolution of Business-Technology Innovation Symposium



April 2004: Almaden Institute: Work in the Era of the Global, Extensible Enterprise



May 2004: “Architecture of On Demand” Summit: Service science: A new academic discipline?



June 2004: Paul Horn, VP IBM Research, briefs analysts on “Services as a Science”

| B102



September 2004: Chesbrough’s “A failing grade for the innovation academy” appears in the Financial Times
(http://news.ft.com/cms/s/9b743b2a-0e0b-11d9-97d3-00000e2511c8,dwp_uuid=6f0b3526-07e3-11d9-9673-00000e2511c8.html)

ximum
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November 2004: IBM’s GIO focuses on service sector innovations: government, healthcare, work-life balance



November 2004: Service Innovations for the 21st Century Workshop



December 2004: Samuel J. Palmisano, IBM CEO, Harvard Business Review interview discusses the important role of “values”
in organizational performance, “Leading Change When Business is Good”

white

(http://www.eecs.berkeley.edu/IPRO/IBMday03/)
(http://www.almaden.ibm.com/coevolution/)

(http://www.almaden.ibm.com/institute/2004/)

(http://domino.research.ibm.com/comm/www_fs.nsf/pages/index.html)

(http://www.ibm.com/gio)

(http://www.almaden.ibm.com/asr/events/serviceinnovation/)

(http://harvardbusinessonline.hbsp.harvard.edu/b01/en/common/item_detail.jhtml?id=R0412C)



December 2004: IBM expands academic initiatives related to service innovations, including sponsoring Tannenbaum Institute of
Enterprise Transformation at Georgia Tech.



February 2005: Chesbrough’s “Service as a Science” in Harvard Business Review Breakthrough ideas of 2005



2005 - Oxford, Warwick, Bentley, Penn State, UMaryland, ASU, NCState, Japan, China, Norway, etc.
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Spotlight

lines

 Find the pioneers of service innovation research &
practice
 IBM has invested well over $1M in faculty and
university awards to service innovation pioneers
over the last two years
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 IBM invests far more in hiring top talent from
universities for our service business and IBM
Research in service innovation
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Henry Chesbrough, Berkeley, a service science pioneer.
IBM Faculty Award
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Mary Jo Bitner, ASU, Center for Services Leadership
IBM faculty award, Service research pioneer
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Jim Tien and Daniel Berg, RPI

IBM Faculty Award, Service research pioneers
Established RPI “Service Research and Education” Center in early-90’s
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Berkeley’s new ORMS undergraduate major

Rhonda Righter, IBM Faculty Award
http://www.ieor.berkeley.edu/AcademicPrograms/Ugrad/ORMS.pdf
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Marietta Baba, Dean, Social Sciences, Michigan State University
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IBM Visiting Scholar, Spring 2005, Sociotechnical Systems Theory Pioneer
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Augier and March: “Models of a Man”

lines

 “Herbert Simon (1916-2001), in the course of a long and
distinguished career in the social and behavioral sciences, made
lasting contributions to many disciplines, including economics,
psychology, computer science, and artificial intelligence. In 1978 he
was awarded the Nobel Prize in economics for his research into the
decision-making process within economic organizations. His wellknown book The Sciences of the Artificial addresses the implications
of the decision-making and problem-solving processes for the social
sciences. “
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Models of a Man :
Essays in Memory of Herbert A. Simon
by Mie Augier (Editor), James G. March (Editor)
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Milgrom & Roberts: "Economics, Organization & Management”
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 “First, and most fundamentally, organizations and business
strategy can be as important as technology, cost, and demand in
determining a firm's success.”

lines

 “The study of organization is not about how berries are arranged
on a tree of authority, but about how people are coordinated and
motivated to get things done.”
 “We study coordination: what needs to be coordinated, how
coordination is achieved in markets and inside firms, what the
alternatives are to close coordination between units, and how the
pieces of the system fit together. We also study incentives and
motivation: what needs to be motivated, why incentives are
needed, and how they are provided by markets and firms, what
alternative kinds of incentive systems are possible, and what
needs to be done to make incentive systems effective."
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Economics, Organization and Management
by Paul Milgrom, John Roberts
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Bryson, Daniels, Warf:
“Service Worlds: People, Organisations, and Technologies”
 People, organizations, technologies

lines

 Space/Geography in the economics of services
 Consumer power in services: Client demand

white

 Dynamics of knowledge value
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 Unifying themes across all service sectors
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Service Worlds: People, Organisations, Technologies
by John R. Bryson, Peter W. Daniels, Barney Warf
Also, see “Age of Services”
By James Teboul
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Example Model:
Oliva & Sterman (2001) Quality Erosion in Service Industry
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Model of service business

Profitability measures for each of the 14 items below…
(profits/time; time is life-span, year, quarter, month, week, day, hour, minute, second)
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First level measures

Second level measures

Third level measures

Relationship & Sales Excellence

Operations & Delivery Excellence

Value Chain & Partnership Excellence

Client-provider negotiations
1. value creation
2. differentiation
3. cost cutting
4. compliance
5. market insights

Internal to service provider
1. providers resources
2. investments & incentives
3. quality & productivity
4. innovation & growth
5. life cycle management

External to service provider
1. clients resources
2. suppliers resources
3. complementors resources
4. substitutors resources
5. academic, government, etc.
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(solutions)
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14

Governance & Management Excellence
Geographies, Industry Sectors, Solutions
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Historical Example: Emergence of new academic discipline
and systematic approach to innovation and wealth creation

lines

 Emergence of German dye industry, German mid-19th Century
 Emergence of chemistry as an academic discipline
 Emergence of patent protection in the new area of chemical
processes and formula
 Emergence of new relationships connecting firms, academic
institutions, government agencies, and clients
 Demonstrates needed coevolution of firms, technology, and national
institutions
 Took England and US over 70 years to catch up!!!
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Knowledge and Competitive Advantage :
The Coevolution of Firms, Technology, and National Institutions
by Johann Peter Murmann
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Beyond Technology
Patents… Patenting
Business, SocialOrganizational,
Demand Innovations
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Source:
Robert M. Hunt
“You can patent that?
Are patents on software and
business models good for
the new economy?”
38
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Having a vision is not enough …
Bob Sutton, IBM Faculty Award, pro-Service Innovations
Skills +

Incentives +

Resources +

Action Plan

= Change

Skills +

Incentives +

Resources +

Action Plan

= Confusion

Incentives +

Resources +

Action Plan

= Anxiety

Resources +

Vision +

Vision +

Skills +

Incentives +

Vision +

Skills +

Incentives +

Vision +

Skills +

Action Plan

= Frustration

Action Plan

= Slow change

Structure

Resources +

= False starts

Strategy
39
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Implement
Process
People
Tools

Culture

Vision +
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Information services is fastest growth
Uday Karmarkar & Uday Apte: “Service industrialization in the global economy”
Author of HBR article: “Will you survive the services revolution?”

Products

Material

Information

Services

11%

30%

9%

50%

40
© USK/Sep’04

SI&GIE/40

Source: OECD Science, Technology and Industry Outlook 2004
Jerry Sheehan
%

Manufacturing

Slovak Republic (1992-2001)

Czech Republic (1992-2001)

United Kingdom

Switzerland (1996-2000)

Poland (1994-2001)

Norway (1991-2001)

Belgium (1992-2001)

New Zealand

Italy

Australia

Hungary (1993-2001)

Canada

United States

Greece (1991-1999)

Denmark

Services

Spain
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Even though R&D is less closely linked to
service-sector innovation
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Science, technology and innovation are receiving greater policy
attention as their links to economic growth are more widely
appreciated.
Innovation policy has been slow to adapt to the needs of the
service sector, which accounts for growing share of output and
employment in OECD economies.
Science, technology and industry are increasingly globalized,
requiring further adaptation of policy to ensure benefits accrue
to national economies.

4 43
3

For the latest, go to http://w3.ibm.com/ibm/presentations

Indications in black = Optional elements

SSME: Education, Innovation, and Economic Growth

white

Discipline

Evolution &
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School of
Management

Marketing

Service Marketing

Operations

Service Operations

Accounting

Service Accounting
(Activity-Based Costing)

Contracts & Negotiations

Service Sourcing
(eSourcing)

Management Science

Service Management

Management of
Technology

Management of
Innovation

Operations Research

Service Operations

Industrial & Systems
Engineering

Service Engineering

Computer Science

Service Computing, Web
Services, SOA

Economics

Institutional Economics
Experimental Economics

Psychology

Labor Psychology
(Human Capital Mgmt)

Anthropology

Business Anthropology
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School of Engineering
and Science
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School of Social Sciences

Organization Theory
Other
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Information Science & Systems, Service professional
schools
IBM Research

Selection &
Aggregation

Transformation
& Integration

Services Sciences, Management, and Engineering
(SSME) and Solutions Engineering

School

Service & Solutions Excellence Centers
(Information Science & Technology Management)
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Terms & Definitions
 Service Science, short for Services Sciences, Management, and Engineering (SSME)
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 Definition 1: The application of scientific, management, and engineering disciplines
to tasks that one organization beneficially performs for and with another (‘services’)

lines

Make productivity, quality, performance, compliance, growth, and learning improvements
more predictable in work sharing and risk sharing (coproduction) relationships.

 Definition 2: The study of service systems.
Evolution & Design: Services systems evolve in difficult to predict ways because of naturally
emergent and rationally designed path dependent interactions between economic entities,
acting in the roles of clients and providers coproducing value.

white

| B102

Interactions & Value Coproduction: Service systems are made up of large numbers of
interacting clients and providers coproducing value. Each economic entity is both a
client and a provider. Service system dynamics are driven by the constantly shifting value
of knowledge distributed among people, organizations, technological artifacts (culture),
and embedded in networks or ecosystems of relationships amongst them.

ximum
pal

Specialization & Coordination: One mechanism for creating value is specialization of clients
and providers, which results in the need for coordination via markets, organizational
hierarchies, and other mechanisms. Specialization creates efficiency. Efficiency creates
profits and leisure. Profits and Leisure create investment (profits to innovation) and new
demand (leisure to new aspirations).

45

IBM Research

© 2005 IBM Corporation

• Backg
not be
excep
which
backg

For the latest, go to http://w3.ibm.com/ibm/presentations

Indications in black = Optional elements

• IBM lo
be mo
to, or a
any w

SSME: Education, Innovation, and Economic Growth

white

line

ight
B255

Definitions of Services

lines

 Deed, act, or performance (Berry, 1980)
 An activity or series of activities… provided as solution to customer problems
(Gronroos, 1990)
 All economic activity whose output is not physical product or construction
(Brian et al, 1987)
 Intangible and perishable… created and used simultaneously (Sasser et al,
1978)
 A time-perishable, intangible experience performed for a customer acting in
the role of co-producer (Fitzsimmons, 2001)
 A change in condition or state of an economic entity (or thing) caused by
another (Hill, 1977)
 Characterized by its nature (type of action and recipient), relationship with
customer (type of delivery and relationship), decisions (customization and
judgment), economics (demand and capacity), mode of delivery (customer
location and nature of physical or virtual space) (Lovelock, 1983)
 Deeds, processes, performances (Zeithaml & Bitner, 1996)
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So, services are…
Pay for performance in which client and provider coproduce value

lines

 High talent performance
Knowledge-intensive business services (business performance transformation
services) (e.g., chef’s, concert musicians)

 High support performance
Environment designed to allow average performer to provide a superior
performance (average cook with great cook book and kitchen; average
musician with a synthesizer)

white
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 High tech performance
Computational services (e-commerce, self service – client does work)
Even here… talent builds, maintains, upgrades, etc. the technology

 Routine performance (sometime High Finance)
This is being automated, outsourced, labor arbitrage, financial arbitrage,
migrated to high talent/value sectors, or otherwise being rationalized
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Service Science Core Questions: How do work systems
reconfigure? What role does innovation play? Can integration
relationships be found across different types of work system?
Human
System

lines

Help me
by doing some
of it for me
(custom)

white
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Help me
by doing all
of it for me

ximum
pal

(standard)

Tool
System

Collaborate

Augment

(incentives)

(tool)

1

Z

2

Delegate

Automate

(outsource)

(self-service)

3

4

The choice to
change work practices
requires answering
four key questions:
- Should we? (Value)
- Can we? (Technology)
- May we? (Governance)
- Will we? (Priorities)

Organize People Harness Nature
(Socio-economic models with intentional agents) (Techno-scientific models with stochastic parts)
Example: Call Centers

Collaborate
(1970)
Experts: High skill people on phones
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Augment
(1980)
Tools: Less skill with FAQ tools

IBM Research

Delegate
(2000)
Market: Lower cost geography (India)

Automate
(2010)
Technology: Voice response system
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High talent performance is on the rise in the US economy
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95% of all scientists are alive today.

lines

Type of work
system
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1979

Example

1996
All

Services

Goods

Tightly
Constrained

6%

5%

4%

10%

Call center,
Fast food

Unrationalized
Labor
Intensive

25%

25%

26%

15%

Maid, child
care

SemiAutonomous

35%

30%

30%

35%

Admin.,
Manager

High-skill
Autonomous

34%

40%

40%

40%

Executive,
Engineer

From Herzenberg, Alic, Wial (1998)
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The emerging challenges
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 Many general challenges
Defining, measuring, and scoping services

lines

Creating more case studies, especially IT & B2B cases (urgent need!)
Service “mind set” needed in curriculum reform
Especially, knowledge-intensive business services cases – sociotechnical systems evolution
Integrating across discipline boundaries
Jurisdiction and fundamental question – “coopetition” with other disciplines
Overcoming multidisciplinary stigma to find true leaders – future Herb Simon’s
Government and industry challenges

white

compiling accurate and meaningful industry data sets; sharing confidential data
patenting service innovations

| B102

Coordinating collaborator activities (government, industry, academic, non-profit)

ximum
pal

especially motivating funding from government agencies, industry, non-profit

 Five key science and research challenges
Challenge 1: Empirical frameworks needed
Challenge 2: Analytic framework needed
Challenge 3: Engineering framework needed
Challenge 4: Theoretical framework needed
Challenge 5: Multidisciplinary Design framework needed
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Getting systematic about service innovations

lines

 Improve back stage provider or client productivity: Applying six sigma,
process re-engineering, and other transformation activities to the back stage.
Function of costs of activities, including costs of unwanted variance.
 Improve front stage scope: Expanding the scope of front stage services –
addressing more or better the custom requests of clients, as well as
exploiting more of the unique capabilities of providers. Function of value of
needs, including enabling new capabilities.

white

 Improve coordination: Standardize processes and interactions. This can
boost quality (compliance) and productivity. Function of scale, complexity,
and uncertainty in the system.

| B102
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 Improve dynamic evolution: Continuously migrate provider-client pairs to
higher value creation and capture points on an on-going basis. Function of
time. Systematically move lectures into eLearning systems improve
productivity of learning, and quality screening for problem-based learning.
 Improve capabilities of people, organizations, institutions or technologies to
enter into higher value creation and capture configurations. Function of
systems productive capacity – innovating new capabilities (incremental,
radical, and super-radical innovations).
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Services: Client pays provider for a performance or promise
of a performance. The client and provider share
responsibility for coproduction of value within the
boundaries of the relationship (aspire to “win-win”).
 Performance: Activities that transform the state of something.
 Coproduction relationship: A relationship in which goals/work responsibilities and risks/rewards are
shared, with an explicit or tacit contract defining initial/intermediate/ongoing/final
states/results/effort/quality levels. External factors that might impact the relationship may or may
not be enumerated. Third party partners may be involved in establishing, evaluating, and working
front stage or back stage in the coproduction relationship.

white

 Front stage activities: Sometimes called the “moments of truth” in which client and provider
directly interact. Pure services are mostly front stage. Variance in the front stage is largely due to
the client’s requests and actions, and provides opportunities to provide higher value services.
Eliminating front stage variance can lead to standards and higher quality, but may also destroy a
lot of high end value creation opportunities.
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 Back stage activities: Both provider-side activities that do not directly involve the client, and clientside activities that do not directly involve the provider. Pure products are mostly back stage for
providers (manufacturer). Six sigma is an effective method for eliminating unnecessary variance
in the backstage, which leads from custom processes to standard processes.
 Services vary based on how much front-stage or back-stage activities are required, how custom or
standard the activities are, and how client intensive or non-client intensive the activities are.
 Provider firms orchestrate or coordinate employees, partners, and clients in the coproduction of
value. Some have referred to this as creating economies of coordination – simple to complex.
52

IBM Research

© 2005 IBM Corporation

• IBM lo
be mo
to, or a
any w

• Backg
not be
excep
which
backg

For the latest, go to http://w3.ibm.com/ibm/presentations

• IBM lo
be mo
to, or a
any w

SSME: Education, Innovation, and Economic Growth

white

line

Indications in black = Optional elements

Services

ight
B255

 Services include government, security, healthcare, education, financial,
insurance, retail, wholesale, leisure, entertainment, information,
communication, transportation, utilities, professional, and business
services

lines

 Characteristics of service systems
Service systems are made up of clients and providers interacting & investing
effort to coproduce value

white

Clients and providers, especially businesses, care how much value is created &
captures (coproduced), quality, productivity, experience
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Clients can play greater (self service) or lesser roles during performance
Clients and providers as economic entities with preferences, capabilities,
assets, relationships, roles, and unique histories are transformed by the
nature of the service experience
The primary output of the service performance is always transformed clients and
providers – assets, preferences, capabilities, relationships, roles, history
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Trend 1: Rise of the Service Economy
Service sector has rapidly grown in US
(70% of labor force)
Other nations are following the same
pattern (urbanization, infrastructure,
and business growth drive the shift)
Service sector buys 80% of the $2.1T IT
annual spend (worldwide)
Four service industries are large and
growing their IT spend rapidly to
transform processes: financial and
information, professional and business,
retail and wholesale, and government

Top Ten Labor Forces by Size
(WW 50% Agriculture., 10% Goods, 40% Services)

% US Labor Force by Sector
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(S) Services:
Value from enhancing,
protecting, distributing,
understanding, and
customizing
(G) Goods:
things
Value from
making products

(A) Agriculture:
Value from
harvesting nature

IT spend contributes to rapid growth of
productivity (GDP/Jobs) as well
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Trend 2: Rise and Shift in Service Research
Academic centers have slowly
increased over the past 20 years to
advance the practical and theoretical
knowledge of services businesses
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Initially, the emphasis in service
research and teaching was on B2C
capacity and demand models – because
underutilized capacity hurts
productivity. Also demand that is
simply waiting in queues may be lost or
damage client satisfaction. Service
places like banks, airports, hotels, etc.
Increasingly over the past ten years, the
new frontier of service research and
teaching has shifted more and more
towards B2B business process
transformation models. Process reengineering, IT productivity paradox,
and other case studies highlight the
need to constantly redesign work to
improve productivity through multiple
types of innovation (demand, business
value, process, and organization)
Service research and practice agree
that effective communication in service
engagements depends on an
appreciation of multiple factors:
technology and process, business
value and strategy, and organizational
culture and people. With proper
coordination between these perspectives BPTS engagements succeed.
A top adaptive work force requires
people with a level of capability and
familiarity in many relevant areas.
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“The biggest costs were in changing the organization.
One way to think about these changes is to treat the
Organizational costs as an investment in a new asset.
Firms make investments over time in developing a
new
process, rebuilding their staff or designing a new
organizational structure, and the benefits from these
Investments are realized over a long period of time.”
Eric Brynjolfsson, “Beyond the Productivity Paradox”

Part 3: Managing Service Operations
Chapter 10. Forecasting Demand for Services
Chapter 11. Managing Waiting Lines
Chapter 12. Queuing Models and Capacity Planning
Chapter 13. Managing Capacity and Demand
(Excerpt from Fitzsimmons & Fitzsimmons)

BPTS = Business Process Transformation Services
© 2005 IBM Corporation

Natural Systems: Demonstrating the Interdependencies between
Sustainability and Democracy
Dave Ewoldt
Attraction Retreat

The Basis of Natural Systems for Self and Society
I take the title of the 50th International Society for the Systems Sciences conference, "Complexity,
Sustainability, and Democracy," very seriously. It quite succinctly sums up my passion and my work to both
save and savor our world.
At Attraction Retreat, a non-profit organization using natural systems for personal healing and empowerment,
societal transformation, and planetary sustainability, we refer to the foundation of our work as Rational
Spirituality. It is based on self-evidence of the web of life and remembering--and learning to trust--other ways
of knowing that are denigrated, ignored, or downplayed in modern Western culture. Rational Spirituality helps
people remember at a conscious level that they are natural systems, and sensuously experience their connection
within this unified web; that they are created and sustained by the same natural systems principles as any other
ecosystem; and that they are but one interdependent aspect of the web of life.
Life works by creating attraction relationships that fulfill natural expectations. This is an evolutionary activity
and a biological inheritance. Humans can maximize their ability to realize their unique potentials by allowing
all of their sense groups--mechanistic, chemical, emotional, rational, intuitive, and spiritual--to self-organize in
creating the mutually supportive attraction relationships that best support the web of life, and thus the
individual.
Based within the discipline of ecopsychology, Rational Spirituality lays an epistemological foundation for an
explicit natural systems paradigm. The core principles of natural systems--mutual support and reciprocity, no
greed, no waste, and increasing diversity--are exhibited by a healthy, vibrant, and sustainable ecosystem. This
natural systems paradigm provides the models and metaphors humans need to inform lifestyles, family and
social relationships, the creation of sustainable cultures, and our bond to the other that isn't other. The web of
life that supports and sustains, that we can not separate ourselves from, is as much us as our conscious
awareness of self, and we are constantly interconnected in this web in a multitude of direct and subtle ways.
Rational Spirituality has its roots in Dr. Michael J. Cohen's Natural Systems Thinking Process. Cohen, founder
of Audubon Society's Expedition Institute, has formulated and refined this system over forty years of
facilitating a reconnecting with nature process that works by remembering, strengthening, and integrating the
(at least) 53 senses humans share with the rest of the natural world.
With our modern predilection to emphasize and concentrate on just two of these senses--rationality and
language--and by compartmentalizing, caging, and separating a third--spirituality--we've created a
dysfunctional social growth and development pattern that at worst threatens to end the experiment of life on
this planet, and at best keeps us from fulfilling our desires and creating the world we'd all like to live in and
leave to our children.

By not using, or fully benefiting from, all of our senses, and by allowing our sense of rationality to be
controlled by manipulative and dominating cultural stories, the majority of the senses that support our lives and
enable us to enjoy life fall into disuse, and addictive substitutes are found to fulfill the natural expectations
these senses seek in order to remain in balance. Being disconnected from any of our multiplicity of senses also
removes possibilities and constrains one's ability to maximize potential.

The Triumvirate of Disconnection: Separation, Dualism,
Transcendence
In the following sections, using the term triumvirate is really little more than a beginning taxonomy. In any
complex system, limiting the number of variables and confounding factors under consideration will always
underdetermine full understanding. It does, however, provide a starting point for seeing the necessity to
examine any system as a web of relationships--because nothing exists in isolation. This structure is also
intended to help people become aware that there are almost always at least three major factors to consider in
any complex system.
The case can be made that personal, social, and environmental problems stem from the difference between the
way people think and act, and the way that natural systems work. The situation the world finds itself in today is
a global economy that is unsustainable because it leads to destruction of the environment and abuse of people's
inner nature. Infinite growth requires the Earth to be both an endless supply of resources as well as a
bottomless pit for waste. Furthermore, no community can exist in isolation, or fail to be affected by global
problems such as climate change and the rapidly approaching end--due to the peak of global oil extraction--of
a growth economy based on a steadily increasing supply of cheap and abundant fossil fuels.
Due to the interconnected nature of reality, any solutions to these problems must be systemic, and not merely
another band-aid on one of the myriad symptoms. The natural systems foundation of Rational Spirituality
addresses the root causes of these problems and provides effective, systemic solutions.
It is becoming more widely accepted that environmental problems and social injustices are really a problem in
attitude, or perception. The majority perception in the Western world is that we are apart from, and not a part
of, the natural systems that give us life and sustain us. We are taught to see ourselves as outside, and in control,
of nature itself. This disconnection then spreads to all of the other relationships--interpersonal and social--that
define who we are as well as how we define reality. Reconnecting with nature and building responsible,
mutually supportive and empowering relationships lays the foundation to holistically improve personal wellbeing in order to improve ecological integrity and create the possibility for a democratic and sustainable future.
The causes of our disconnection are deep, enforced by religion and science, and tend to reinforce one another.
One of the causes of our disconnection is the idea that wilderness exists as something separate. Western
civilization based on Judeo-Christian doctrine uses wilderness as the object of projection for many a dark
shadow. The word wilderness is mentioned about 300 times in the bible, and in each instance the meaning is
derogatory. Deeply seeded in the Western psyche is the image of wilderness as evil darkness--both the
wilderness within and the wilderness without.
Another disconnecting idea is classic mind/body Cartesian dualism. The core idea here is that the mind can be
separated from the body and that either can be completely understood without considering the other. A major
aspect of this concept is that nature follows strictly mechanistic laws and is just a nonfeeling machine, as well
as the idea that we are "in here," nature is "out there," and there is no connection between the two.
The third major disconnection is transcendence, the idea that spirit is separate from the body; that the soul
transcends upward, and is incompatible and opposed to Nature. This idea took hold during the neolithic era
with the subjugation of the Earth Goddesses of creation and nurturance to the Sky Gods of war.

Rational Spirituality recognizes that every individual is biologically, psychologically and spiritually part of
Nature's nonpolluting, intelligent ways. The Earth itself is a living system, and the psyche is an emergent
quality of and exists within this larger system.
Leading thinkers say that our attraction to nature is a deep, biological need rooted in over two million years of
evolution of our species. This need for the natural world is known as biophilia, a genetic urge encoded in
human nature to maintain the balance and harmony needed to preserve our psychic and physical health.
Excessive indoor living and a lack of conscious, heartfelt bonding with the Earth actually causes a
disconnection of many of the senses we have inherited from nature to keep us naturally fulfilled and in balance
with the rest of the web of life. This disconnection causes psychological pain we obsessively try to tranquilize,
and a void we never seem able to fill. Society's 'fixes' are often temporary and destructive. Even as we indulge
our addictions, we experience a deep, pervasive longing for something that we sense is missing from our lives.
Our very life-styles are making us ill! Our efforts to succeed in our nature-disconnected world are taking a toll
on our psychic, physical, and spiritual well-being. And we think this is normal--until we experience the
wholeness of reconnecting with the web of life. Unfortunately, we have a difficult time seeing or admitting
that our ill-health and dis-ease is self inflicted.
Ulcers, stress, depression, spiritual angst, feeling lost or like we don't belong are not the result of a biological
disease, or of not being able to adapt to social expectations. In fact, just the opposite is true. These unhealthy
symptoms and conditions are actually lifestyle disorders that spring from constantly trying to adapt to an
unnatural and disconnected system. A large percentage of the individuals that Western society considers to be
normal, well-adjusted citizens are suffering from chronic stress, depression, anxiety, and addictions. These
disorders are the result of the demands of our fast paced, non-stop urban lifestyles. This Western-based
lifestyle is in direct conflict with our true human biological, psychological and spiritual nature.
Many people realize that they aren't sick or mentally ill in the traditional sense, so rather than turning to
traditional therapists and mental health practitioners who try to make us feel sane about living in an insane
world, they turn to lay coaches to help them do a better job of doing even more of what they're doing now that
is making them sick. Quite often these motivationally inspired coaching 'solutions' only make our problem
worse--because the problem isn't that we're not good enough at our hectic and frantically paced lives. The
problem is actually our schedule driven, deadline enforced modern lifestyle itself. Our very way of life is
making us sick, and the better we get at it, the more at risk we are.
Rational Spirituality provides a way to rationally, emotionally, and spiritually reconnect strands of the web of
life, both within and without, using all of the natural senses our species has repressed for millennia. This
sensory reconnection helps bring nature's integrity--and a sense of deep, natural fulfillment--into conscious
thought. The result is improved physical, mental, emotional, and spiritual health. This, ultimately, improves
relationships at all levels, including with the planet.

The Triumvirate of Collapse: Peak Oil, Global Warming,
Economic Growth
A major disagreement today seems to be over whether society is heading full speed into a brick wall, or
resolutely marching over the edge of a cliff. The other area of disagreement isn't over whether or not Peak Oil
is real, or over whether global warming is real and has a major human caused component, but over how
quickly they are occurring and how devastating their effects will be.
The same can be said for the dire consequences of an economy based on infinite growth on a finite planet.
This is sometimes called a doomsday economy, because it is using natural resources faster than they can be

replenished and creating waste faster than it can be assimilated. This combination is turning the raw materials
necessary for life into a toxic stew. In an interconnected and interdependent world, the proof of this toxicity is
measured by our body burden.
The modern industrialized world has built it's entire infrastructure and way of life under the assumption that the
energy supplied by fossil fuels would always be cheap and plentiful. The main issue of Peak Oil is not one of
"running out" so much as it is not having enough to keep our economy running. Demand continues to
increase, as production and supply continues to decrease.
Unless a miracle occurs, global economic growth may be coming to an end. Since our entire financial order -interest rates, pension funds, insurance, stock markets -- is predicated on growth, the social and economic
consequences may be cataclysmic. The world has never faced a problem like Peak Oil. Without massive
mitigation and the creation of an alternative energy infrastructure more than a decade before the fact, the
problem will be pervasive and will not be temporary. Previous energy transitions were gradual and
evolutionary. Oil peaking will be abrupt and revolutionary.
The economic paradigm of growth itself is a global debt-based usury system that creates paper-based wealth
that feeds itself in a runaway positive feedback loop. Paper wealth has nothing backing it of real physical value,
and provides little more than bragging rights to those who amass the most of it. The whole system is merely a
numbers game that supports a global Ponzi scheme.
The central bankers who fund our Industrial Growth Society (IGS) have been aware of this all along. They
lend more money than they have on the assumption that tomorrow's growth will provide adequate collateral for
today's debt. The growth is based on the overconsumption of finite resources as feedstock to an industrial,
agribusiness, and medical model energized by fossil fuels. Nothing else packs the energy punch to sustain the
IGS at its current size and growth rate. But the decline of fossil fuels, the underlying resource of economic
growth, undermines the validity of that collateral which in turn erodes the valuation of most entities quoted on
global stock exchanges.
The problem with living a fantasy is that it is addictive. The cheerleaders for the IGS will do everything in
their power to keep the reality of Peak Oil from sinking in for as long as they possibly can.
The triumvirate of collapse are intimately intertwined. The main contributor to global warming is the burning
of hydrocarbons--our storehouse of ancient sunlight--for industry, transportation, and energy production.
Resource extraction and a growing population create negative feedback loops into our life support system's
ability to provide sustenance and sustain life. Deforestation and desertification are but two results of this, and
they also contribute to the effects of global warming.
It should be readily understood that our major economic drivers are unsustainable from the perspective of
continuing the experiment of life. The maintenance of the growth paradigm is the usurpation of democratic
principles by the corporations that front for the IGS and fund the propaganda campaign that is modern
advertising and corporatism's control of the electoral process. The legal framework that has arisen to support
the myth of corporate personhood is a direct affront to the principles of democracy.
The foundation for the triumvirate of collapse is a dominator paradigm. This paradigm is best explained as
force-based ranking hierarchies that exercise control through fear and force. Humans are ranked over nature,
one gender over the other, and cultures and races are thusly ranked as well. The "other" in every case is seen as
inferior. Dominator hierarchies hone exploitation, greed, destruction, and competition by manipulating a story
that this is human nature and no alternative is possible, let alone available. Creation, compassion, nurturance,
and cooperation are all conveniently ignored.

The Triumvirate of Self: Body, Mind, and Spirit

The only thing I intend to point out in this section is that humans are also systems of relationships. As with any
other living organism, it's not nature versus nurture, but the unique combination of the genetic contribution of
the seed and the nurturance of the environment that allow an organism to be best understood as a nexus of
causal pathways or a zone of interaction.
The aspects of the self that most people readily recognize are the physical body, the rational and emotional
mind, and the spiritual awareness of our connection to the web of life. All of our senses reside in these aspects
of the self, and they all need to be integrated, exercised, and allowed to inform one another in order for any
individual to have any reasonable expectation of reaching their potential.

The Triumvirate of Rebirth: Relocalization, Partnership, and
Democracy
Developing a systemic response to a systemic problem provides the opportunity to put systems science to
work. Developing and maintaining healthy, responsible, mutually supportive attraction relationships provides
the foundation to transition away from a doomsday economy.
When talking about relocalization as a dynamic planning process to create a sustainable future, it's helpful to
have a working definition of these terms. We can then show how they are supportive of natural systems
principles.
Sustainability entails integrating our economic and social lives into the environment in ways that maintain and
enhance it rather than degrade or destroy it; it's a moral imperative to pass on our natural inheritance not
necessarily unchanged, but undiminished in its ability to meet the needs of future generations; and it requires
finding the balance point among population, consumption, and waste assimilation. Further, it requires
dispelling a myth--sustainability is NOT an environmental movement; it is a community movement.
Relocalization is a dynamic planning process to create a sustainable future in a post-petroleum economy that
includes: close proximity of jobs and housing, local businesses using regional supply sources; community
cooperation, mutual support and resource sharing; organic agriculture; bioregional steady-state economic
systems; and local renewable energy production and distribution. All of this is based on using natural systems
principles to overcome our separation from nature--which includes our own and other's inner nature--and
staying within regional carrying capacity in order to create or rebuild cultures and cities that are ecologically
wise and socially just.
Most people today realize sustainability is the only rational goal for our future. But, it's a "goal," which makes
the obvious point that we're unsustainable now. If a sustainable future is indeed our goal, we need to ask
ourselves, "How do we get there?". An honest answer must begin with an examination of what brought us to
this stage, and a realization that a transition is needed for which a process, a strategy, a plan must be developed
and put into action.
Sustainability doesn't just mean becoming more energy or resource efficient, or non-polluting, or having a low
impact or lighter and smaller footprint on the Earth. Being sustainable is more than just organic gardening,
getting rid of your lawn in favor of a perennial native edible landscape, taking the bus to work, and buying
local. All of the above are among the necessary steps, but they must be coordinated and have the will of
individuals who cooperate in community and assume their joint responsibility to implement a comprehensive,
systemic plan of action.
Relocalization is such a systemic action plan. It addresses the root causes of the widening wealth gap, the loss
of sovereignty to corporate globalization, the Industrial Growth Society and its culture of domination,

materialism, and waste. Relocalization does more than just point out the problems of Peak Oil, global
warming, agribusiness, unrestrained growth, and central government control: It provides a systemic and
effective response. It's the alternative we're told doesn't exist to business as usual.
There are other concepts that relocalization builds on that are being applied toward the transitional shift to
sustainability include bioregionalism, new urbanism, and permaculture. What these concepts have in common
is their adherence to natural systems principles, overcoming our disconnection from the natural world, and
recovering our sense of place.
The systemic cure for the systemic disease of domination is partnership--developing mutually supportive
attraction relationships that further the activity of life and creation. We can move from a system of power-over
to a system of power-with by focusing on those aspects of human nature that are conducive to life-cooperation, nurturance, creativity, and compassion.
This leads directly into the relationship between sustainability and democracy. Decentralization and
bioregional wisdom councils provide one promising hope for governance that is democratic. A democracy
based on natural systems principles is one that is consensus-based instead of relying on authoritative
hierarchies and rule by majority. However, it is important to be aware that consensus doesn't mean that
everyone agrees, only that there are no blocks to a decision.
Group decisions that support the whole need to be aware of the applicable natural systems model. In a healthy
ecosystem, nothing takes more than it needs, and everything gives back to help maintain the health of the
overall system. Diversity increases, and this diversity is free from judgment. Diversity is one sign of the
systems' strength and resiliency. The hummingbird doesn't judge the vulture for its attraction to carrion, nor
does it attempt to block the vulture from fulfilling its role.
Participatory democracy is a necessary aspect of the fulfilled self for a social species. It is one way for an
individual to be a responsibly contributing member of their community. Among our natural senses are those of
community, belonging, and inclusion, and these senses yearn to be fulfilled in the same manner that our sense
of thirst does. By becoming active in community self-governance, each person maximizes their potential and
can keep isolation, alienation, and apathy at bay. These feelings are all negative attractions that are signals that
we don't have natural support in the moment and should be seeking positive attractions elsewhere.

Conclusion
The time has come when we can no longer put off planning and developing strategies for a sustainable future.
The main reason for this is that the cultural path we're on is heading for a catastrophic conclusion. We're
hopelessly intertwined in an economic system based on limitless growth fueled by non-renewable natural
resources that are running out and getting more expensive--both of which are detrimental to the mantra of
economic growth. Plus, burning these resources is a major variable in the global warming equation, and
securing them requires the largest defense budget on the planet.
We must begin addressing the systemic root causes instead of putting all of our efforts into applying band-aids
to specific symptoms--clipping the branches instead of digging up the roots. This entails developing a more
holistic strategy for achieving social and environmental justice; one that involves moving from locally reactive
actions to more regionally proactive approaches. Developing a systemic approach within a framework of
sustainability and applying it to community planning and economic development is the goal of relocalization.
This systemic approach is one we can all participate in and realize our uniquely effective roles in the creation
of a just, equitable, and sustainable future.
Through the process of relocalization, becoming sustainable in the environmental, social, and economic realms

provides a direct and effective manner in which we can become resilient and thrive through the undeniable
looming crises of Peak Oil, global warming, and loss of sovereignty to corporatism.
By developing ways for everything to work together to support the whole--our self-organizing attraction
relationships of mutual support--Rational Spirituality and natural systems help clarify the connections between
democracy, peace, justice and why they're necessary for a sustainable future.
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TORTURE and SECRECY vs. DEMOCRACY and PEACE DEVELOPMENT
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Abstract
A series of flow charts with testable hypotheses will elaborate, in potentially researchable
ways, the interrelationships of the most relevant variables, both micro and macro level,
that may cause a person to engage in torture (or terrorist acts) or to employ degradation
tactics, or to instigate stressful or abusive interrogation tactics, designed or intended at
minimum to humiliate a victim (or “chosen enemy”). The analysis should provide at
least an accounting scheme for evaluating particular instances of such abuse, their
motivations, causes, possible cover-up, or government sanctions, as well as eventual
prevention, ending in reeducation of the perpetrator as well as the victim(s). Some of the
multi-level hypotheses will be demonstrated from well-known or recent international or
national news incidents as well as voluminous US government memoranda and reports
(Greenberg & Dratel, 2005, The Torture Papers). Starting with Slawski’s review of
terror motives and causes plus neutralization techniques (ISSS Cancun Proc., 2004), there
will be a restatement in stark multi-level causal charts of the verifiable statements of
Pilisuk and associates (2000 & 2005, Charts 3 & 4) with regard to the goals of multinational corporations and their effects in the direction of providing or promoting causes
and cycles of corruption, violence, including torture, terror, tyranny and war, amplified
by propaganda (Charts 5-7), all in the context of resource-rich but otherwise poor nations
around the world. Whether the actor is a corporation, rogue state as the warrior, or a
secret intelligence investigator or interrogator, vicious cycles of disruptive social
interaction will be explored, especially as they illuminate consequences like revenge,
“blowback,” or negative boomerangs upon the perpetrator.
Elaboration on the conference themes of democratization and global social interactional
sustainability will be central (transforming lesser to greater jihad, Chart #1, then crime
“neutralization” to social realization, Chart #2), the spirit of the UN Declaration of
Human Rights, and The Earth Charter, negotiation and self realization (Charts 8 & 9),
along with the concise axioms on global ecosophy plus conflict resolution (of Arne
Naess, Norwegian philosopher, 1958 & 1986/1995, supported by reminders of Gandhian
principles, in Charts 10-11). Starting from the point of view of a potential violence
perpetrator, a personal, societal and cultural need ladder will be sketched (summarized in
Chart #12, Ecosophy over Violence), by painting lines on the road to global ecosophicaldemocratization. Eventual worldwide peace development, as a way to wise social and
environmental management, is the long-run goal, aided by a program of statements of
hopefully attainable, constructive policy guidelines toward that end.
Keywords: Torture, terror, shame, greed, secrecy, propaganda, revenge, coping and
prevention, peace development, ecosophical-democratization.
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INTRODUCTION AND REVIEW
Torture is any act by which severe torment, whether physical or psychological, is
intentionally inflicted on a person as a means of intimidation, deterrent, revenge or
punishment, or as a method for the extraction of information or confessions (i.e., “thirddegree methods” of interrogation).
It is almost universally considered an extreme violation of human rights, as per the
Universal Declaration of Human Rights, the Third and Fourth Geneva Conventions
(including rights of enemy civilians and POW’s and signatories of the UN Convention
Against Torture. However, Amnesty International estimates that about two-thirds of
countries do not consistently abide by the spirit of such treaties <en.wikipedia.org>.
Research experts like Alfred McCoy (2006, U. Wisconsin professor) suggest that the only
possibly effective methods combine sensory deprivation and self-inflicted pain (as
indicated in at least one of the photographs revealed about American atrocities at Abu
Ghraib prison, Iraq, 2005, but learned at Guantanamo and the former School of the
Americas, still operating at Fort Benning, Georgia, USA). Even then, torture not only
loosens inhibitions about talking, but simultaneously dulls the memory for facts, resulting
in no more than 40% accuracy in statements made by torture victims (NY Times, May
23, 2004), requiring further lengthy investigation about the truth of the statements
extracted. The practice is also said to corrupt the institutions that consent to it. Many
nations (including the UK, as of 2005) now require dismissing any statement in court
made under the effects of torture in any suspects or prisoners. The APA (American
Psychological Association), for reasons along these lines (considering evidence like the
Stanford prison experiment and Milgram’s torture experiment), insist upon the unethical
nature of torture. Nevertheless the following motivations to perpetrate torture include in
stages of increasing strength (wikipedia,org), official encouragement, peer
encouragement, dehumanization (curiosity) disinhibition (pressures), organizational
(seeing norms as acceptable under certain circumstances, later becoming selfperpetuating). Aleksandr Solzhenitsyn’s novel, Gulag Archipelago, describes (on
apparently factually based evidence) the Soviet justice system with its methods for forced
confession. Such practices are generally denied in public, restricting the facts to a “need
to know basis, then referring to legalistic opinions that claim “overriding need” and the
like for its justification (wikipedia).
EVILS OF EXCESSIVE SECRECY
John Dean (2005, advisor to president Richard Nixon during the impeachment threat, in
Worse Than Watergate, pp. 185-188), states that SECRECY (IS):
1. Undemocratic
2. Threatens Liberty
3. Precludes Public Accountability
4. Alienates
5. Negatively Affects Character
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6. Is Dangerous
7. Encourages Incompetence.
SUGGESTIBILITY Can be HIGH When (according to crowd psychologist,
Hadley Cantril, cited in McCall, Soc. 100 Teacher’s Manual, p. 86.):
1. People lack standards of judgment or frames of reference and need some means of
orienting themselves [more likely in a time of fear].
2. A person does not know that he needs a frame of reference, or is seeking one.
3. A person may not have the information or mental awareness to be able to evaluate
the alternatives available.
4. If people want to believe something, they will not seek outside confirmation.
POWER NOT ONLY CORRUPTS, but (according to Norman Cousins, The Pathology of
Power, 1987, 24-25?) leads to, or enhances:
a. The tendency of power to drive intelligence underground;
b. The tendency of power to become a theology, admitting no other gods before it;
c. The tendency of power to distort and damage the traditions and institutions it was
designed to protect;
d. The tendency of power to create a language of its own, making other forms of
communication incoherent and irrelevant;
e. The tendency of power to spawn imitators, leading to volatile competition;
f. The tendency of power to set the stage for its own use.
Next it might be useful to review the work of (sociologists flourishing at the time of the
extreme anti-communist Army-McCarthy hearings, perhaps not coincidentally) Moore &
Tumin, “The Social Functions of Ignorance” (1949), the functional result of secrecy.
Interpreted and arranged in tentative order, generally from the most positive to the most
negative, the functions included (in this shortened version):
I. Incentive appropriate to the system.
II. Ignorance of rivals' capabilities, or possible new ideas or innovations, or the changing
nature of the marketplace, can help to "preserve fair competition."
III. Ignorance of what is actually going on "reinforces traditional values": In particular
A. Isolation of a person from revealing facts about one's place in society or the
workplace reinforces "traditionalism" in points of view.
B. Ignorance of normative violations by others does not give any incentive to the
person to try to gain an advantage by perpetrating the same violations.
C. Lack of knowledge of actual, perhaps dysfunctional or destructive activities allows
one to continue to believe that the publicly perceived "group mandates" are
acceptable.
IV. Preserves privileged position:
A. The specialist in an area of knowledge may know things that if the consumer would
understand would lead the potential consumer not to buy the product.
B. The specialist may have knowledge that would give competitors an advantage, so
s/he keeps the pertinent information secret.
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C. If roles in the division of labor in an organization or group are widely differentiated,
each role encumbent can more easily maintain power in his/her separate domain.
D. Too much knowledge of the privileges or differential rewards of others doing the
same or related jobs may lead to jealousy over the unequal rewards, hence ignorance
of such information avoids jealousy.
V. Ignorance preserves stereotypes:
A. The perception that a bureaucratic organization is running smoothly is easier
to maintain if inside knowledge (whether "dirt" or factual but uncomplimentary
information) is not too widespread.
B. Ignorance of the truth about a person (or say a "candidate" for an occupation or
promotion, or salary increase) "preserves stereotypes" about the person. The
usually negative characterization of the person may by based on ethnic or class
stereotypes, or snap judgments about personality, philosophy of life, or philosophy of
education. This is especially insidious if judgment is made before getting to know
the person or discussing his/her motivation face-to-face, or in the case of a personnel
decision or recommendation, before reading and thoughtfully discussing the person's
written profile.
As a further bit of background conceptualization, in order to change a person, Walker
and Heyns (1967: p. 98) tell us how to condition someone by using S-R (stimulusresponse behaviorist) principles:
If one wishes to produce conformity for good or evil, the formula is clear. Manage to
arouse a need or needs that are important to the individual or to the group. Offer a goal
which is appropriate to the need or needs. Make sure that conformity is instrumental to
the achievement of the goal and that the goal is as large and as certain as possible. Apply
the goal or reward at every opportunity. Try to prevent the object of your efforts from
obtaining an uncontrolled education. Choose a setting that is ambiguous. Do everything
possible to see that the individual has little or no confidence in his own position. Do
everything possible to make the norm which you set appear highly valued and attractive.
Set it at a level not too far initially from the starting position of the individual or the
group and move it gradually toward the behavior you wish to produce. Be absolutely
certain you know what you want and that you are willing to pay an enormous price in
human quality, for whether the individual or the group is aware of it or not, the result will
be Conformity.
REVIEW OF PRIOR WORK ON TERROR
As a way of reviewing the author’s previous presentation on terror motivations (Cancun,
2005, Chart #0, relegated to a supplementary appendix to save space), we begin with a
need ladder (in the spirit of Abraham Maslow’s psychological Need Ladder to Self
Actualization, but instead) listing social psychological concepts and goals, including
many that apply to a social group, organization, community or societal level of analysis.
The issue there was how a person can become enculturated into a receptivity to enact, or
even a conscious willingness to commit acts of terror, or with comparable motives to
torture prisoners.
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To start (at the bottom of the ladder), the first consideration is the observation that a
person may not possess acceptable economic or social opportunities or life chances, even
to the point of perceiving that his/her life does not have a coherent meaning. This might
in turn be associated with the experience of humiliation of one’s nation or tribe.
The second step is the experience by that vulnerable person of shame at either one’s
country’s fate, or one’s personal ill success in life. Shame can then easily be associated
with isolation, from friends or community, or even ghetto-ization perhaps in a foreign
country. This accompanying insecurity, or broken primary group bonds, add to the
problem situation, perhaps resulting in a full blown identity crisis (a la Erikson).
The third main step might be to accept a falsely authoritarian or fundamentalist, or
“technical” consciousness. Such an attitude will in turn more likely become associated
with uncritical, selective interpretation of the Holy Book, perhaps overcompensating for
one’s weak faith (along lines of the concept of “retroflexive reformation” by which a
person who tries to help another is himself more helped in the same direction during the
helping process). Such a person is unlikely to have empathy, especially for a “chosen
enemy.” Without empathy, there can be no positively functional communication, let
alone acknowledgement of shame (about one’s or one’s country’s past fate).
Moving to step number four, given these above prior conditions, a subject person is very
likely to rationalize or “neutralize” possible crimes by the five techniques (associated
with labeling theory, as elaborated by Sykes & Matza). One might then easily seek one’s
reputation by aggression toward a chosen enemy (such as a member of a designated
ethnic group, or in league with a tyrannical regime or cabal).
Finally, step five, the top of the “bad need ladder,” suggests that random acts of violence
or conflict, given any convenient trigger in the news, can almost rationally initiate a
vicious act of terror (or torture), acts directed against the chosen enemy, especially when
rationalized by false theology (e.g., Finkelstein: 2000; Sageman: 2004; K. Phillips: 2006)
that leads them to believe in or hope for a heavenly reward through a false concept of
martyrdom for one’s religion.
SELECTED HYPOTHESES FROM ELEVEN CAUSAL CHARTS
Full listings of hypotheses for each arrow in each chart are available from the author in
the supplementary appendix, upon request. In the interests of conciseness, overall
summary statements follow. Chart # 1, A Constructive Ladder from Lesser Jihad
(secondary, e.g., terror against the infidel) to the Greater (or primary) Jihad, can be
summarized in terms of a single
Meta-hypothesis: Self improvement (primary or greater jihad) through self
examination, empathic judgment, due process, and following a universal moral code
will more likely reverse a (destructive) boomerang cycle to positive image framing, and
will in turn more likely lead the at-risk person to peace development (non-violence) and
a constructive mission of global earth (and life) preservation (7 generations forward).
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It would be difficult in practice to find evidence for this hypothesis, because it would
require the examination of a Muslim life through interviews, writing a biography of
someone who in earlier life had access to a network of potentially violent jihadi
criminals. It is more likely to occur in neighborhoods where obvious social class or caste
differences were in evidence, and where the conditions were ripe for “differential
opportunity” (DO, Cloward and Ohlin: 1960). A person who is frustrated in attempting
to reach the culturally accepted success goals through legitimate means is likely to try to
join a big-time criminal “gang” or “near group.” If one is blackballed or has no direct
access to that opportunity, then the person may join a “conflict gang” that engages in
more or less random violence “against the system.” If the person is internally or
psychologically inhibited from joining such a group, s/he will be subject to the
temptations of a “retreatist” network (or “near group”) characterized by drug use and
distribution. This virtual but undesirable criminal decision tree could be circumvented or
avoided altogether by enhancing legitimate opportunities for career advancement,
perhaps in a better geographical area, with better schools and industrial opportunities, or
by somehow developing a strong self concept (DI, Dan Glaser: 1958) in line with strong
law-abiding family and friendship ties (DA, of Sutherland and Cressey). Impulses,
pushes and pulls, may be enhanced by the steps of “labeling theory” (e.g., H. Becker et
al, plus Sykes and Matza’s 5 “neutralization techniques,” 1957, summarized in Slawski,
2004 and 1971). From a somewhat more abstract perspective, the person makes “role
bargains” (WJ Goode, 1964?, in Slawski: 1971), attempting to reconcile the societal,
personal and cultural role strains s/he is presented with at various turning points in his/her
life, from early childhood, through school, and into early adulthood. The outcome of
implicit or explicit choices made by the actor, or person at risk, will determine whether or
not s/he chooses “primary or greater jihad,” or in the worst case, drops out as a drug user
or dealer on the one hand, and on the other joins a “conflict gang” (e.g., terrorist gang, or
administrator of military torture). This presumes the likely possibility of frustrated access
to a high level career of either legitimate or illegitimate opportunity. The observer hopes
for a widespread if not universal choice among Muslims in favor of self-improvement
(the greater jihad) with the help of an extended family and friends in a hospitable as well
as law-abiding community and culture.
Chart # 2, Transforming the 5 NEUTRALIZATION Techniques, is an attempt to show
what the five techniques (of Sykes and Matza) would look like for a person faced with
criminal labeling by others (either for or against a potential criminal opportunity in a
given situation), which may in turn urge the subject to label himself as a criminal, jihadi,
or martyr. The first or left column gives an example of the rationalization phrases or
slogans of the criminal. The second column gives examples of the words of a person who
rejects the criminal pathway. The third column is a potential overview of the life
situation and meanings paralleling the choices, in a kind of positive need ladder,
advancing to a sixth stage, step, or choice, namely, working towards the self and social
actualization of others, in one’s local or world community. The desirable need ladder
begins (at the bottom) with self examination, moves up to empathy, then to dialogue, next
to substantive due process, to a universal moral code, and finally to work towards the
actualization of others, from family and neighbors to the world community.
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Chart # 3, Government Regime’s Tendencies to Terror (adapted from Pilisuk and Wong,
2000), is elaborated elsewhere (to save space here, in terms of seven numbered, plus two
feedback hypotheses) more concisely and explicitly in formal terms. The main summary
can be phrased as a
Meta-hypothesis: Governments unaccountable to civilian control, but possessing
deadly weapons, will more likely lead their citizens to cycles of violence and
retribution.
In a well documented paper with qualitative and quantitative evidence,Pilisuk and
Wong (2000) show a very plausible causal chain from governments unaccountable to
civilian control to weapons and standing armies, to dehumanization to demonize a
potential “chosen enemy,” to keeping power over dissenter by fear, to a habit and mission
of violence, and a cycle of retribution, a virtual global war.
Chart # 4, on Global Violence Cycles, can be summarized as a
Meta-hypothesis: Excess valuation of competitive power, when multi-national
corporations control mass media, lead to the use of violent methods of control and
further humiliation, revolt, revenge or blowback, finally ending in further
concentration of power at the top levels of government and (among greedy) major
corporations.
In another similarly well documented paper, Pilisuk and Zazzi (2005) show how the love
of government power, in collaboration with multi-national corporations, in a climate
denying dissent, push resources away from local communities, frequently with support of
think tank experts, and the experience of humiliation or isolating displacement,
scapegoating and naming of enemies, produce cycles of revenge, with the massive
seemingly defensive big-government reply that leads to cycles of war (and accompanying
almost inevitable torture and terror).
Chart # 5, on Secrecy in Bureau-cratitis, plus Fear Leading to Corruption of Power (the
author’s attempt to find more specific causal connections), suggests one meta-hypothesis
plus two more specific ones (from the 12 stated elsewhere), as follows:
Meta-hyp.: If a “ruler” assures that findings are slanted to pro-regime interpretations,
then power will become more concentrated (in an oligopoly or dictatorship).
Hyp. # 2: When the ruler slants the aims (of the administration), then internal
investigative reports will represent slanted findings (and will interpret the findings in a
manner that is favorable to the regime).
Hyp. # 13: When internal reports slant findings and do interpret evidence pro-regime,
then power is more likely to become concentrated at the top.
At the risk of appearing to speak from a position of political subjectivity, the present
universally recognized Republican Party dominance of all three branches of the
government of the US holds to what most call a “conservative bias.” Many have
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interpreted this situation as a lock-step orientation supporting the complex of big-business
and wealthy owners. Top staff (including those in the vice-president’s office, as well the
attorney general, who is charged with interpreting the law, plus the CIA director,
seemingly in favor of a monarchical or nearly tyrannous regime in a time of self-defined
wartime, and with help from the likes of Karl Rove, election campaign attack-oriented
advisor, and Tom DeLay, the strong arming former majority leader of the House of
Representatives (a position known as “whip”), the whole complex being well described
by John Dean 2005) operate to support the president’s manipulation of the validity of the
otherwise objective knowledge base (intelligence, as per the 9/11 government report).
This orientation has slanted the aims, appointments of law enforcers, along with the
quality and secrecy of oversight, even to the point of attacking leaks about the existence
of an illegitimately secret spying program (of the NSA superseding the program in place
for a long time, FISA, that requires at least ex post facto permissions from a judiciary
panel responsible to a committee of the Congress). The result is that all internal reports
of potential problems in administering programs (e.g., Katrina, CIA on 9/11, etc.) are
interpreted in favor of the regime in power, further concentrating that power at the top,
near the source of support for the multi-national military-industrial complex. This
tendency is in line with the explicit policies stated twenty year ago by the cabalistic
writers of the PNAC statement, the global power-through-military-projection movement,
entitled Progress for a New American Century (available in full on the web, coauthored
by influential dignitaries including Cheney, Wolfowitz, Rumsfeld, Jeb Bush, Dan Quail
and others). Close monitoring of the daily news events of recent months leaves little
room for alternate interpretations, short of self-blindered naievete. Killing the messenger
is also a common tactic as seen in the outing of a CIA agent (Valerie Plame Wilson,
described in detail in J. Wilson, 2005, and in the attack on documents revealing G.W.
Bush’s privileges in truncated service to the National Guard, Mapes, 2005).
Chart # 6, PRIVILEGE and PROPAGANDA Breed Cycles of FEAR and REPRISAL
(Imagined ROOTS of Cartoon Riots or Sinful Political Challenge), further elaborates
(into 24) testable hypotheses, a causal chain that can be briefly summarized into one
Meta-hypothesis: Privilege and propaganda lead to tyranny (and even torture).
Examples are seen in the statements of the attorney general (Gonzales) and the Office of
Legal Council (currently headed by Addington, and other political appointees), that lean
toward concentrating war powers to an unprecedented high degree in the office of the
president. Historical precedents about torture and administrative consent are examined,
at least indirectly, by constitutional scholars, Rossiter (1951/1976) and Fisher (2004),
with other volumes of government documents examining the history of torture (McCoy,
2006; Greenberg & Dratel (2005); plus journalists Brecher et al (2005).
Chart # 7, REVENGE Comes from POWER, SECRETS & HUMILIATION, can be
summarized in terms of one overall
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Meta- hypothesis: Assumed inequality (“the poor you always have with you”) promotes
(unacknowledged) shame, envy, humiliation, secrecy, revenge, rage (even possible
addiction to rage, extreme scapegoating, war, terror or torture).
The behind the scenes or backstage attitude of privileged families often belies their
feeling of superiority toward the poor or have-nots (such as statements made by Barbara
Bush upon witnessing the gathering of flood victims in the Superdome of New Orleans
after the Katrina flooding, to the effect that “they have it no worse now than their
everyday life before the storm.” The privileged who have no breadth of perspective or
compassion, promotes the same syndrome, resulting in at least tacit desires for revenge if
not rage, revenge in the form of terror (or in a somewhat different way toward torture by
the soldiers and agents of investigation who are commanded to employ techniques of
S&D, stress and distress, against uncooperative prisoners (such as at Guantanamo, Cuba,
or at Abu Ghraib in Iraq, acts which by most readings represent torture or inhumane
treatment). The methods are well known and widely publicized, and discussed at length
in government documents (Greenberg & Dratel, 2005; Cole & Dempsey, 2002;
Chomsky, 2001-2002, and 1994; McCoy, 2006). Meanwhile the general public is kept
inattentive, being lost in the distractions of affluenza (deGraaf et al, 2005).
Chart # 8, RIGHTS and PEACE come from EVIDENCE and SERVICE, may be
summarized in a single positively oriented
Meta-Hyp.: Compassion, service and diplomacy based on accountable intelligence, will
promote democracy with substantive due process, and love for the “different”
neighbor, plus a cycle of “compassion” for living beings (created as ecologically
equal).
Compassion combined with accessibility to the truth can lead us to effective public
service and environmental sharing, and in turn to accountability and oversight of the
facts, and through diplomacy and negotiation eventually to more wide-spread democratic
governments, all backed by open and free campaigns for election, for human rights
through free speech, all backed by fair constitutional rights. These devices can be
supported by working toward self perfection (the primary or greater jihad), networking
and responsibility for human rights, empathy, an attitude of not harming another, nonviolent protest, plus the ability to impeach leaders who illegally assume more power than
is granted to them by the people.
Chart # 9, Need Ladder to ‘ECOSOPHICAL DEMOCRATIZATION,’ can be
summarized in one positive
Meta-hyp.: A culture of fairness, dissent, dialogue, and service will lead to esteem of
one’s neighbor(s), sustainability, and even “ecosophical-democratization.”
The positive steppingstones out of the morass of pathological syndromes and complexes
appears to be along the lines of communitarian thinking, an attitude of service, truthtelling with genuine evidence, backed by an understanding of the plight of the poor and

9

TORTURE and SECRECY vs. DEMOCRACY and PEACE DEVELOPMENT
the “different” appearing persons in many contemporary societies, especially as reflected
in the lives and words of Gandhi, the author of Walden Pond, H.D. Thoreau, and Martin
Luther King, Jr., as mostly boiled down by Arne Naess (Norwegian philosopher of peace
and ecosophy (1958 & 1986) in his seminal scholarly papers. The chart (again in the
spirit of the humanistic psychologist, A. Maslow,) points to the need at the bottom (level
1) or the beginning in terms of protection from degradation, propaganda, torture, terror
and totalitarian rulers, then valuing resolvable conflict, health care, gainful occupations,
housing, air, water and transportation, in short a culture of global fairness. This can be
followed in turn (at step 2) by provision for dissent, negotiation skills, equity, a preemptive provision for the security and safety of all law-abiding persons and communities.
Upon this can be built (at step 3) a culture of dialogue, diversity, close relationships,
public service, a free press, in short a serious commitment toward democratization.
Then (at step 4) our focus can be upon orientation toward esteem of self and others,
including the state of the earth seven generations from the present, a holistic, genuinely
futurist attitude. Finally, at the top (step 5) we can value in practice an emphasis on
renewable energy, global sustainability, and a moral ecosophy (wisdom about the future
state of humanity).
The last two causal Charts state a short version in words (#10) of Gandhian Ethics of
Conflict Resolution (5 specific hypotheses with two norms), accompanied by (Chart #11)
a still briefer summary, in diagrammatic, more or less axiomatic, format. The ideas
therein stated suggest at minimum, the following:
First a definition: Brahmachrya has as its aim a personal focus, with pure intentions, self
control through sublimating one’s baser desires (at the lower chakras), attunement to
others, to the earth and universe as a whole, or to the Ultimate Reality, involving
conserving one’s energy, as well as suggesting the conditions and experience (described
in the books by Chikzentmihalyi, 1996) of “flow” in one’s everyday work and
consciousness.
The essential message (of these last two causal charts, 10 and 11) is the exhortation to
follow the norm:
N2: Realize non-violence and seek the truth.
Besides, except in the case of clearly obvious self defense, violence (whether it be from
rage, through terror or torture) is virtually always counterproductive, not to mention
ineffective for all parties concerned.
Chart #12, ‘Ecosophy > Violence,’ is a graphic overview of the total argument described
in this paper. It pits problematic complexes (superiority-secrecy-power, degradationresistance, torture-revenge-blowback, choosing an enemy plus shame) against possible
resolutions (local security, meditation-education-logic, non-violent confrontation, along
with ecosophical-democratization).

10

TORTURE and SECRECY vs. DEMOCRACY and PEACE DEVELOPMENT
GUIDELINES FOR PREVENTION AND POSITIVE ACTION
Amnesty International (details at their web site <web.amnesty.org>) has proposed a 12Point Program for the Prevention of Torture by Agents of the State, briefly summarized
as follows: 1.Condemn torture, 2. Ensure access to prisoners, 3. No secret detention, 4.
Provide safeguards during detention and interrogation, 5. Prohibit torture in law, 6.
Investigate, 7. Prosecute, 8. No use of statements extracted under torture, 9. Provide
effective training, 10. Provide reparation, 11. Ratify international treaties, 12. Exercise
international responsibility.
To counteract a culture of “affluenza” (deGraaf & Naylor, 2005, keeping ahead of your
neighbor, or conspicuous consumption), propaganda, and distraction, Vance Packard (pp.
462-463) suggests possible solutions to PEOPLE SHAPING:
PLACE A LOW VALUE on developments that make persons more:
1. predictable,
2. remote from family ties,
3. irresponsible,
4. dehumanized,
5. adulterated,
6. immediacy-oriented,
7. dependent,
8. malleable.
PLACE A HIGH VALUE on individuals who manage to achieve:
1. responsible self-direction,
2. individual fulfillment,
3. the rearing of fine children,
4. clear-cut uniqueness as a person,
5. a spontaneous way of life,
6. a capacity for independent thinking.
SOCIETIES should be esteemed to the extent they place a HIGH VALUE on:
1. esteeming individual growth more than the remodeling of people,
2. cherishing the dignity, strength, and importance of each individual,
3. planning predictable machines but not predictable people,
4. encouraging people to strive to be pilots rather than pawns.
5. providing for the right to a large degree of individual privacy,
6. guaranteeing free citizens freedom from coercion,
7. promoting respect for the evolutionary miracle of human life,
8. demonstrating social imagination by seeking to anticipate the implications of
innovations that would affect human behavior and development,
9. promoting awareness as a defense against manipulation.
Finally, the Earth Charter (a document promoted by the UN, included in the
supplementary appendix) provides constructive guidelines for a better, more attainable
future for our home planet. After bursting many bubbles of fallacy, superficiality, and
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deception, it might be wise for us all to seek primary (greater) jihad, self realization by
meditating upon the biosphere, upon spaceship earth seven generations from now.
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TRUE, GOOD AND GENERAL SYSTEM THEORIES:
How to DEVELOP AND EVALUATE Them
Carl Slawski
Emeritus Professor of Sociology (CSULB)
555 S. Ventu Park Rd., Newbury Park, CA 91320, USA
Abstract
This review attempts to codify the bases in philosophy of science, physical and social, in
order to aid future generic theory construction, development, evaluation, and potential
research funding. To lay the groundwork, a theoretically core building block of a true
theory is a unit concept, here proposed as “change in relationships.” The overall
procedure is built on the definition of true theory as a set of deductively interrelated
hypotheses, which has important evidence to back it up (G. Homans, 1967). The six
headings (I through VI) can each be represented by one main (and several lesser layers of
descriptive charts).
I. A Generic 4-BOX FLOW DIAGRAM, Chart #I, taken as a <SORTING> device, is a
way of advancing from typologies and paradigms to a process diagram applicable to any
brain-like mechanism in an interacting system. A variation makes the chart applicable as
a general Social Problem Solver for applying any theory to concrete cases.
II. A relationship insight DEVICES typology arrays possible generic MEDIA FOR
UNDERSTANDING (Chart #II) in an approach to a kind of cognitive <SATURATION.
III. LEVELS OF TRUE THEORY, stated in Chart #III (one Pre-theory + 3 Full levels),
are a way of <PRIORITIZING>, culminating in a general application (whether oriented to
policy or helping), one that contains practical prescriptions or guidelines for effective or
fulfilling action (1988, 1989, 1993). A ladder of ten meta-methodological concepts in
theory construction is reduced here (Chart #III) to the THREE LEVELS OF TRUE
GST. The levels are labeled from bottom to top level as follows, # ‘0’, ahP (ad hoc
PRE-Theory), then up through the three main levels: 1) LPC (LIMITED PROBLEM
(or Issue) CENTERED, 2) PAM (PURE ABSTRACT, MULTI-LEVEL), and finally
to 3) CESP (COMPREHENSIVE ECO-SOPHICAL POLICY).
IV. The four main CRITERIA FOR A GOOD THEORY, Chart #IV, with the goal of
<RATING> (taken from Slawski’s original 1974 article in Zeitschrift fur Soziologie, plus
many prior Proceedings papers), are: 1) Ease of application or testability, 2)
information value, 3) predictability, and 4) explanatory power (the most crucial
criterion of all). Every theory and every hypothesis should be measured up against these
four criteria. Expanded lists up to 33 Criteria for a Good Theory can be applied to any
clearly describable situation, including organizational Policy Theory, or a Helping
Situation.
V. This causal and typological list attempts to focus on a top level, short list of 13 Core
Hypotheses, containing GST’s main distinctive hypotheses (Chart #V-i, then displayed
side by side with their 13 corresponding prescriptions). This is a broad attempt at setting
up a model for <CODIFYING> many extant, classical GST’s.
VI. A case of a TRUE, GOOD AND GENERAL SYSTEM THEORY aims at
<ILLUSTRATING> the possible utility of the overall approach presented here.
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Specifically, Gandhian Ethics of Conflict Resolution: A TRUE THEORY (adapted
mainly from A. Naess) is boiled down to 5 selected hypotheses and two norms (Chart
#VI, based in turn on 4 normative Hindu concepts, ahimsa, satyagraha, brahmacharya,
swaraj and swadeshi).
Keywords: GST, criteria for constructing and evaluating theories, true and good theory,
insight devices, conflict resolution.
VERBAL OVERVIEW OF SIX CHART LAYERS (Toward a GST)
Without reference to the full text originally accompanying each of the (8 main) charts in
this graphical (or poster) presentation, we can only give a bare bones overview. For
curious readers (or browsers’ passing by), it should be a good review of philosophy of
science and research methods, both for the generally simpler because more controlled
physical science, development and testing methods, but may be even more useful for
those attempting to employ the very complex social, including management science
approaches to verification and theoretical understanding. Hopefully, some browsers will
be inspired to consult the references, mostly from prior ISSS/SGSR Proceedings (both
textual volumes and, in more recent years, the CD-ROM’s). In a way, the approach
presented represents the author’s autobiographical road through the maze, first from early
historical description of various social and physical scientists’ basic conceptual analyses,
through more and more complex tools for doing research, then for integrating the often
disparate-appearing theories, with their frequently mutually hostile defenders. The goal
of the seeker was and remains an integrated, preferably holistic, understanding and
explanation of the various problematic scientific, social and ecological issues that
confront the contemporary world. The ultimate aim remains healthy, happy living
through self realization plus socially and ecologically wise conduct.
I. The first top-level SORTING device, based on a very large number of typologies, ideal
types, and paradigm triangulation, starting from a unit concept, namely “change in
relationships,” is Chart I, the generic 4-BOX FLOW DIAGRAM. Adapted and
modified from the basic three-box flow chart of action, results, and feedback, the author
has added the fourth box, essential to a multi-level analysis, namely the contextual
variables (which might include groups of similarly acting brain-like mechanisms, or
social, organizations, community, societal, cultural or supra-national and ecological
systems). A good starting point for understanding a curious phenomenon or unclear
anomaly, from a scientific perspective, is to try to fill in the four boxes in a blank chart of
this form, first with the concepts and variables that apply for each box and each arrow
between the boxes, and secondly (Chart I-A) a with the suggested questions that ought to
be asked in order to come up with a solution to the key or crucial or defining problem to
be addressed in a Social Problem Solver procedure. This approach may be enhanced by
applying extant theories to the chosen situation or problem (e.g., perhaps based on
Slawski’s summaries of the sixteen most basic theories in Social Psychological Theories,
2004, or summaries of more macro level sociology, such as seen in Jon Turner’s modern
sociological theories texts (in multiple additions), with their lists of main hypotheses, or
the more typological texts of G. Ritzer).
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The flow diagram presumes a research oriented approach wherein the basic building
block of any theory is recognized to be the hypothesis, a statement equivalent to cause
and effect, or developmental antecedent and consequent, of the general form “IF
something occurs, THEN something else specific will follow.” At very least, this
approach, starting form a small number of basic and interrelated hypotheses (Homans on
hypotheses, R. Merton on codification) will help to summarize the essence of several
alternate explanations so that they can more easily be compared in testable form (for
everyday scientists) rather than presuming a highly abstract, axiomatic, or abstruse
philosophical sophistication or imagination to be indulged in only by an elite and rarified
oligopoly of scholars. The browser or reader here should keep in mind the definition of a
theory presumed (as per Homans, et al, 1967) is ‘a set of deductively interrelated
hypotheses.’ This does not mean that such a set is the starting point, or even the end
point, but only that such a statement should appear somewhere in a central position in
each piece of scientific writing or discourse. The typical chronology of scientific or
systemic inquiry does not necessarily hold a preferred starting point, such as: “In the
beginning, State Your Central Hypothesis.” Experience and imagination will in most
cases direct the budding researcher or theorist toward a first point of focus. The message
should be that somewhere there should be a statement in each published work of a limited
number of interrelated, and empirically testable hypotheses.
II. The second layer of inquiry suggested here is that of stimulation by whatever means is
congenial to the thinker or researcher of the implications from prior theories or methods
of imaginative playing with ideas, so that the thinker’s mind engages in cognitive
SATURATION with the main points of the investigation from all plausible perspectives,
without omitting the possibilities for serendipitous discovery or insights. The top level
picture here is seen in Chart II, Media for Understanding, (Slawski: 2000), taking the
form of cross-classification of scientific and humanistic approaches on the horizontal
dimension with theoretical to concrete modes on the vertical dimension. The main
message of this representation is to remind the reader of the normal way to use human
imagination, focusing, preoccupation with, relaxing and concentrating again and again on
the issues or problems to be understood if not resolved or managed.
III. All of the previous statements, pre-hypotheses, conceptualizations, typologies, and
the like, without the required statement of at some point “deductively interrelated
hypotheses,” remain at the PRE-theoretical level of scientific development, designated in
the chart as ahP, standing for ad hoc PRE-Theory. Chart III, on three ascending levels of
TRUE GST (General System Theory), attempts to show possible PRIORITIZING
sophisticated examples of general theory are found or developed. GST is characterized at
a root level as cross-level, bridging concrete levels of analysis, such as from the organism
to the group, community or society (reminding us of JG Miller’s 9 designated concrete
levels of Living System Theory, 1978). There are in fact very, very few theories that
reach this level to date. In any case the author proposes that the most basic of the three
levels of TRUE GST is LPC [Limited, Problem (or Issue) Centered], limited in scope
and number of concepts and hypotheses in order to keep the formulation within
manageable boundaries. The second, or middle level, is designated PAM, standing for
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Pure Abstract Multi-Level, or concept-centered, formally stated, and highly integrated
theory. The top or third level of true GST is here designated CESP, standing for
Comprehensive Eco-Sophical Policy, in other words, a true and general theory with
implications applied to solving concrete problems for the ecology or survival of the earth
and its inhabitants.
IV. Once the scientific inquirer has found or stated a theory, at any level of analysis or
generality, it is essential to evaluate it in comparison with other competing or rival
[True GST]
theories. The author long ago sifted through the potential criteria and developed a
rationale, leading the 4 main CRITERIA FOR A GOOD THEORY (Zeitschrift fur
Soziologie, 1974). This is perhaps the most critical point of the current presentation, and
will be elaborated with more detail than the other sections. It can be focused on Chart IV,
a listing of the four criteria set up to compare at least two theories with side-by-side
RATING. Each individual rating should be evaluated in relation to concrete facts of the
case being dissected with the two or more theories.
The four main criteria have been elaborated (in the lower layers of the poster display, or
theoretical underpinning of the statement of the four main criteria) into eleven that can be
applied to either physical, biological, or social scientific theory applications. Further,
more detailed specification of the criteria into a total of 33 have been done for policy
theories and for helping procedures (as kinds of soft systems “theories”)
CRITERIA FOR EVALUATING QUALITY of Research or Creative
Scientific Activity for presentation at annual meetings or in-print publications:
Making use of the four main criteria, along with some preliminary creative criteria, there
follows a list that might prove useful for those reviewing papers for acceptance and
presentation at meetings and conventions of scientists at many professional associations.
To what extent does this paper or proposed presentation do the following?
A. CONTRIBUTE TO:
*The theme of the conference (as per president’s Call for Papers).
*The objectives of the association (such as the ISSS, as per bylaws), especially regarding
the search for or use of the parallels or isomorphism across levels of scientific analysis,
especially when the parallels promise to lead to an integrative synthesis, as well as
ultimately to the betterment of humanity.
*Incorporate or append a short (or long) but thoughtful, penetrating, or provocative list
of discussion questions.
Copies of these discussion questions could be distributed or listed in advance in large,
readable letters, on a display or chalk-board, and introduced say after a ten-minute initial
review of the formal paper contents. Ideally, the formal papers would have been made
available and read by as many persons as possible before the start of a given session.
This in turn would be facilitated by ready availability of CD-ROM readers near the
registration desk, or through availability in some central location of three hard copies of
the total proceedings. This would also be an aid to those whose native language was not
English.
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B. STYLE OR FORM:
*Keep within the page limits stated in advance.
*Observe correct grammar and spelling.
*Maintain adequate referencing and footnoting.
*Clarity of overall message(s).
C. CONTENT:
*The text should (at least somewhere) state the author’s working definition of
“THEORY” per se.
Theory could be defined as philosophy, meta-theory, a collection of concepts, typologies,
a model (graphic or verbal), a set of processes, etc., that is amenable to empirical
investigation. “Systems education” could for example be considered a “soft systemic
model.” Ideally a scientific theory is defined as “a set of interrelated hypotheses” that
explains change or development over time.
*Review a range of prior written work on the subject matter covered, upon which the
present paper builds, transforms, supplants, re-assesses or rethinks.
*Gives due consideration to, or enhances the possibility of comparing two or more
theories in a more or less systematic manner.
*States how to combine theory, method, and practice or at least potential applications, in
terms of verifiable, i.e., testable hypotheses (typically including plausible but explicitly
stated assumptions and accompanying definitions, whether the definitions are
operational or conceptual).
*Originality.
D. Measures up (on a loose rating scale) to a minimum satisfaction level on each of four
criteria for a GOOD THEORY, namely:
1. Ease of Application or TESTABILITY,
2. INFORMATION VALUE (describing what happens),
3. PREDICTABILITY (or postdiction or retrodiction), and ultimately,
4. EXPLANATORY POWER (the most essential criterion of all, showing WHY change
occurs).
These criteria are described below and displayed in Chart #IV. They can be expanded
with subordinate criteria under each of the four into as many as 33 criteria (Slawski, ISSS
Proceedings, 1994) which will vary a bit depending on whether the content of the paper
is pure theory or soft system methodology. They could be rated in a table with numerical
ratings, say a (0-4) scale, with 4 being “high.” It should be possible to give reasons for
each rating even if they are not explicitly stated in an evaluation.
The table below assumes that two or three theories are being compared in the quality of
their application to the same case of change in a person or group over time, before and
after some crucial intervening event. Ideally more than one theory should be
comparatively evaluated one after the other, even though only one may be the primary
focus.
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DETAILS ON THE FOUR CRITERIA FOR EVALUATING A GOOD THEORY
References are from Slawski’s Social Psychological Theories: A Comparative Systems
Handbook for Students (1992/2004). The following is an extract with a few
modifications. Only slight changes in wording were needed to apply the criteria to
research and cases in the physical sciences. Management science of course is a form of
applied social science.
With the preceding overview of the nature of scientific theory, theoretical problems, and
the modes of theory construction, the student or scholar has the seeds of what to look for
when approaching a new (social or physical) theory or problem. Innumerable other
considerations could be discussed which, for certain limited, say classificatory purposes,
might shed some light on the philosophy, substance, or methodology of social science.
The number of possibilities is so great that many theorists and philosophers have
alternatively written books and been baffled by the problem of evaluating theories
comparatively. Classification, however, is not enough. Nor is it sufficient to analyze one
theory at a time. Because of the complexity and abstractness of theories and evaluative
criteria, we need a point-by-point comparison of two or more theories at a time. This
approach is not only theoretically sound, not to mention neglected, but also pedagogically
crucial. It is quite clear in addition that to compare two complex theories as a whole is a
task suitable only for genius. Thus, our approach will be to suggest comparison of the
main points of two or three theories at a time, as applied to a single instance of personal
or social or physical change over time.
Our long-ago previous task has been to reduce the huge number of possible evaluative
criteria to the most important ones, without leaving out anything really essential to the
nature of theory. On these grounds, four criteria seem necessary (cf. Slawski: 1974,
Zeitschrift fur Soziologie). In a natural chronological order of use for evaluating theory,
they are: (1) ease of application, (2) information value, (3) predictability, and (4)
explanatory power.
1. Ease of Application or Testability
In common-sense applications of a theory, the relative ease of application depends on the
understandability of the theory to the persons using it, and the degree to which the terms
and hypotheses of the theory fit the facts of the case under analysis. Social (and physical)
scientists, however, are more likely to go beyond the intuitive and examine the question
of testability of a theory. It involves the extent to which the variables can be separately
and reliably measured by different researchers. If we could not measure the concepts, our
theory would not be falsifiable, but rather be a tautology or mere opinion. We could not
then gather evidence for and against the validity of the hypotheses contained in the
theory. A result of testability is the degree to which the theory is productive for those
doing research. That is, how fruitful is it in generating evidence? Testability also involves
the applicability of the theory to real-life events. Ideally, a tested theory should be
applicable to policy decisions of administrators, or perhaps to recommendations and
therapeutic methodologies of counselors and organizational change agents. Furthermore,
a testable hypothesis is methodologically sound. The form of the theory as a whole must
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be clear, simply or economically stated, complete in application to the events to be
explained. It should be elegantly stated as well (Mullins: 1971). Finally, the indicators of
each concept of the theory should be observable in a way that will allow us to quantify
them. As a final word, it should be clear that for a student who has not yet had a course in
(social or physical scientific) research methods, these points about testability) can be
safely passed over lightly. He should instead focus simply on the ease of application of
the perspectives presented to events and experiences in his own group life.
2. Information Value
Once we discern that a theory is applicable to the case under consideration, it is natural to
look at the criterion of information value. Here we ask the questions: How well does the
theory help us to describe what actually happens, the nature of the events and their
sequence? Do the range and quality of the concepts and hypotheses of the theory focus
our attention on the meaningful and significant, on facts and solid ideas rather than on
mere opinion, the trivial or tautologous? An informative theory is also proximate to
experience rather than purely conceptual.
3. Predictability
The third crucial criterion for judging a theory is its predictive potential. Are the variables
related in causal or functional statements? Do the statements tell us, for example, that if
and when A happens, B will follow? Naturally, if we can predict, then we can more easily
control our destiny, or at least set limits to it. Another aspect of prediction is postdiction,
which is prediction of events occurring at time 2 (after the turning point) from the events
or circumstances at time 1 (before the turning point), but making that prediction at a point
in time after both time 1 and time 2 events have already transpired, or even where data
have already been collected on both points or periods of time. We may be able to predict,
however, on the basis of past experience alone, through correlations, even without being
able to explain why the prediction held true. This brings us to the fourth, and most
important, of the criteria for judging a theory, namely, explanatory power.
4. Explanatory Power
Explanatory power is the essence of a theory. It tells how well a theory shows why there
was change or stability in a person or group over a given period of time. More broadly, it
tells why what actually happened did in fact occur. Finally, it evaluates how well the
hypotheses of the theory order the data, the basic concepts, relationships, and
assumptions. Explanation is another word for theory. It goes beyond prediction.
Prediction without reasons, without knowledge of conditions, causes, or motives is a
useful happening, but a poor substitute for understanding. If we understand, we will also,
of course, be more able to predict. Thus, with these four criteria, we have a very general
but very powerful means of comparing and evaluating virtually all perspectives that could
be called General System Theory, or the realm of integrative science.
V. After examining the ideal forms and the criteria for evaluating them, we can finally
move on to an examination of several cases of applications of extant theories. Without
going into detail on each example, and as a way and example of CODIFYING general
theories, Chart V, arrays abbreviations of 13 hypotheses in a classification system,
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shortened from a more complete list of 27 derived from or attempting to summarize the
essence of (Miller’s) LST and some other lesser versions of GST. To understand this
would take repeated periods of rumination of the list of actual hypotheses, perhaps along
with their implied positive prescriptions for social and ecological betterment.
To give the reader the flavor of a possible explanatory result, the 13 most crucial
hypotheses are gathered (in parallel to corresponding prescriptions for action) in Chart #
V-i.
VI. An example of a true theory, at the top layer, in Chart # VI, in starkest, most
parsimonious terms, in virtually axiomatic format, represents an ideal form of
ILLUSTRATING a true, good and General System Theory. Based on numerous
theoretical papers related to conflict resolution, a prime example is that of (A. Naess,
1958, on) Gandhian ethics (encompassing a statement of the four main concepts as
norms, ending with 5 hypotheses and two main prescriptive norms, in Chart # VI-c). The
hypotheses and norms should be self explanatory (from the statements in the tabular chart
just under the top layer, the axiomatic causal diagram.
Overall, in review, we have tersely presented a potentially insightful procedure for
developing true, good and General System Theories by generic creativity techniques of
sorting, saturation, prioritizing, rating, codifying, and illustrating their use.
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Abstract
This paper reviews three key disciplines: (1) Knowledge Economy, (2) Strategic Management
and (3) Knowledge Management, discusses their evolution, distinguishing features and their
interrelationship. The objective being to understand their impact on the organisational landscape.
This paper argues that due to the shift from a production-based industrial economy to an service
economy and then to an knowledge economy, existing management precepts have become
outdated and are unable to guarantee success in current knowledge economy.
This paper presents the notion that changes caused by the information technology revolution
have been so widespread that, theoretically speaking, the entire industry can use the same
technology to innovate. Consequently, all the adopters of a similar technology would have
matching technological advantages that are easily duplicatable, thereby denying anyone a unique
competitive advantage. This paper argues that the only way for an organisation to escape the
above paradox is by adopting the Knowledge Management (KM) paradigm - a paradigm which
brings together the twin forces of the Knowledge Economy and the ICT revolution which are the
main driving forces of the 21st century.
Key challenges facing the coming of age of KM are as follows: (a) KM does not appear high up
in the mindset of organisational leaders, (b) there is inadequate literature, which emphasises how
advances in strategic management thought are linked to KM and (c) a review of current literature
on KM highlights the fact that the two currently dominant and espoused KM strategies have
failed in enabling organisations to adopt KM.
This paper has fulfils the above-mentioned gaps by providing an integrated literature review on
how advances in strategic management thought, particularly the resource-based and knowledgebased views of the firm and in KM thought can enable organisations to create sustainable
corporate advantages in the knowledge economy of the future.
Keywords: Knowledge Management; Knowledge Economy; Knowledge Society; Strategic
Management; Knowledge-based view of the firm.
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1. Knowledge Economy: An Introduction
In the last two hundred years, human civilisation has witnessed three major transformations in its
economic systems. The first of these changes was the industrial age which saw its peak from the
1850s to the early 1900s. Herein the major factors of production were raw material, labour and
capital. If we have a look on some of the major innovations that have shaped our society over
the last 200 years, we can see that the steam engine and the railroad were the two major
innovations that have propelled the industrial revolution (see Table 1).
Economic
structures

Industrial

Service

Knowledge

Time frame

1850-1900

1920-1990

> 2000

Major Factor
of Production

Land
Labour

Capital
Human Capital

Information

Dominant Factor
of Production

Capital

Technology,
Information

Knowledge

Major
Innovations

Steam Engine
Railroad

Automobiles
Microchip

Internet

1 Economic Evolutions (Adapted from Drucker, 1993)
The second paradigm shift took place from the early 1920s and lasted until the late 1990s is
commonly referred to as the service economy. Human capital along with technology and
information were the integral factors of production.
The early 1900s also saw the advent of the automobile revolution, an innovation that marked the
onset of the service society. The advent of the “Model T” by Ford Industries was a unique
representation of the service economy. Pioneers such as Henry Ford and J.P Morgan became
legends in their life times (see Table 1).
In the service society, the emphasis shifted to capital, particularly human capital. This era,
particularly from the 1960s, witnessed the invention of the microchip. The late 1980’s saw the
Internet innovation, which was accompanied and also propelled by advances in ICT
technologies. Towards the end of the service economy, we have seen the advent of the microchip
that has revolutionised the PC industry and propelled the use of the Internet technologies in
our lives.
Many academics (Band,1994; Chieh & Phan,1999; Drucker,1993; Kim & Mauborgne,1998;
Lahti & Beyerlein,2000; Neumann & Guthrie,2004; Rogers,1996; Senge,1990) believe that since
the 1980s, we have shifted from an economy that was based upon traditional factors of
production to a knowledge economy. The knowledge economy is characterised by its main
factors of production (i.e. knowledge and information) which were not part of the classical
economic theories (Anell & Wilson,2002; Covin & Stivers,1997; Drucker,1993; Nonaka,
Umemoto & Senoo,1996; Stewart,1995; Stewart,1994). Anell & Wilson (2002, p.26) explicitly
accentuate the impact of the shift to a knowledge economy when they remarked that
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“economists' traditional categorization into land, labor and capital has been superseded by
knowledge as the prime resource”.
Neumann & Guthrie (2004, p.474) too state a similar sentiment when they observe that
“National wealth and economic strength are now being increasingly measured in terms of
knowledge…Nations are being forced to compete in a global information economy where ideas,
information and knowledge have no boundaries, but are instead multiplying and growing at a
hectic pace…the maintenance of the competitive edge of a national economy increasingly
depends on the management of ideas and innovation”.
In 1945, Hayek was among the earliest thinkers who brought to the forefront the importance of
‘knowledge’ for the economy when he said that decisions are “generally made upon dispersed
bits of incomplete and frequently contradictory knowledge”(Hayek, 1945, pp.519) and that all
modern economic systems in his day were characterised by division of labour which was also
accompanied by a division of knowledge (Hayek, 1945, pp.528).
(Kim & Mauborgne,1999, p.44) have argued that the knowledge economy is based upon
knowledge, which is infinite, “unlike land, labor, and capital -- the economist's traditional,
finite factors of production” and which more importantly “can generate increasing returns
through their systematic use”. In support of their argument, they offer the example of SAP
whose market value of exceeds the market value of Siemens - a 150-year-old company. They
also offer the example of Microsoft whose market value at one point of time exceeded the
combined values of General Motors and Ford.
These examples are by no means isolated examples. From recent corporate history, it is possible
to identify a pattern which indicates that about “one-third of the companies currently on the
Fortune 500 list will disappear over the next five years but yet there are organisations that have
literally lived to be a hundred, continuing to thrive decade after decade” (Choo, 1998, p. xi). A
similar contention has been expressed by Lubit (2001) who has observed that less than 40% of
the Fortune 500 companies of 1970 existed in their original form in 1991.
The Internet is most likely to be the symbolic innovation that would characterise the knowledge
economy (see Table 1). Other authors (Anell & Wilson,2002; Lahti & Beyerlein,2000) support
this view when they observe that advances in IT and ICT, along with globalisation have acted as
a catalyst, propelling a shift from the service economy to the knowledge economy. The next
section outlines how advances in IT led to the emergence of the Knowledge Economy.

Applying Knowledge Management concepts in the Knowledge-based society: Stra... Page 4 of 18

2. IT – The Catalyst for the shift towards an Knowledge Economy
Technological innovations relating to workflow and groupware systems in conjunction with the
growth of the WWW has brought about a radical transformation in the way organisations can
interact internally and externally. These new ways of collaboration have resulted in
organisations deluged with information to an unprecedented degree resulting in data/information
overload (Sieloff, 1999 and Cothrel and Williams, 1999). The widespread use of Internet
applications using client server architecture and web browsers has further increased
exponentially our ability to draw on information in ways not previously possible.
Prakash (2005, p.47) has remarked that the last decade of the 20th century has witnessed the
“convergence of computing technology, telecommunications, media and the services industry,
thereby revealing the tremendous potential of information and communications technology
(ICT)” in transforming all areas of human endeavour.
Table 2 traces how the evolution in IT products has resulted in the incorporation the KM concept
in organisation decision-making over the last forty years.
Evolutionary
Stage

Business question

Enabling
Technologies

Features

Data Collection
(1960s)

Breast Cancer
worldwide?

Computers, tapes, disks

Retrospective
Static data delivery

Data Access (1980s)

Breast Cancer in UK
from 1960?

Relational databases
Structured Query
Language

Retrospective
Dynamic data delivery
at record level

Data warehousing &
Decision support
systems (early
1990s)

Breast Cancer in West
Midlands from 1960?

Online analytic
processing
Multidimensional
databases

Retrospective
Dynamic data delivery at
multiple levels

Intelligent Data
Mining
(late 1990s)

Incidence Breast Cancer
in Coventry next year?
Why?

Advanced algorithms,
Multiprocessor
computers

Prospective
Proactive information
delivery

2 Stages in the Evolution of Knowledge Discovery.
Adapted from (Pilot Software Inc, Online).
It is possible to draw a link between the evolution of computing technologies in business and its
organisational impact. In the 1960s, the centralised mainframe architecture (see Table 2) became
the industry norm and was typically used for electronic data processing. Organisations that
adopted them were characterised as being “data heavy at the bottom and data management
systems were used to keep the data in check” (Grover and Davenport, 2001, pp.5). The main
objective behind them was to provide information for decision-making. Information was
presented using database concepts to aggregate data.
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The 1970s saw the advent of management information system. The 1980s witnessed the
introduction of the PC and saw its subsequent application as a decision support system. This in
conjunction with user friendly fourth generation languages, and distributed informational control
gave the end users the ability to cater to their own unstructured data and information
needs” (Grover and Davenport, 2001).
The mid to late 1980s witnessed the coming of age of strategic information systems which were
characterised by organisations adopting a proactive approach to information and systems. This
facilitated the development of competitive advantage and its subsequent deployment for
achieving organisational objectives. A major catalyst for the above was “the emergence of the
Internet and related technologies that provided a potent mechanism for efficiently allowing
access to a rich repertoire of information using multimedia channels” (Grover and Davenport,
2001, pp.6).
Due to the applications of the advances in IT, organisations started to use IT to harness
information to provide themselves with a unique competitive advantage. During the mid-1980s,
“information and the related IT represented a competitive advantage, because they altered
industry structure and the rules of competition, gave companies another way to outperform one
another and by 1990s, most firms realized that information processing and technology were vital
for business functioning” and could no longer provide a firm with unique competitive advantage
(Lahti & Beyerlein,2000, p.67).
In fact in most cases, organisations “having participated in the Information Revolution, they are
now faced with the consequence of this advantage: information overload” (Lahti &
Beyerlein,2000, p.67). The IT revolution has changed the amount of information that an
organisation has access to and the manner in which it is accessed. This has resulted in an
unparalleled explosion in an organisation’s knowledge base. This as a consequence has brought
about a trend where new knowledge is making old knowledge obsolete at a very rapid rate, thus
diminishing the “duration of value for any given piece of knowledge” (Cothrel & Williams 1999,
p. 54). In this context, Abell (2000 p.33) has reflected that since the change caused by the IT
revolution has been so widespread, that theoretically speaking the entire industry could use the
same technology to “innovate and respond to their markets”. This resulted in the fact that the
same technology was assisting an organisation’s contemporary competitors with the same
technological advantages that it had and in some cases even lowering the cost of production for
new entrants.
Armstrong (2000, p. 19) offers an explanation for the above phenomena when he states that
today “technology, especially communications technology, is quickening the pace of change and
the speed with which ideas are transferred. This means that products on their own do not give
firms competitive advantage for long periods of time as was the case only 10 or 15 years ago”.
Lubit (2001 pp.164-165) whilst professing support for the arguments put forth above by (Abell,
2000; Cothrel & Williams,1999) has remarked that “In today's environment, much of the
knowledge that companies possess and value will provide only a transient competitive
advantage…and that “competitive advantage is increasingly found in knowing how to do things,
rather than in having special access to resources and markets, knowledge and intellectual
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capital have become both the primary bases of core competencies and the key to superior
performance”.
The 20th century has witnessed a business environment where revolutionary technologies have
resulted in new products and in particular, reduced product lifecycles. The pace and scope of
change of the technological revolutions “sometimes seems too sweeping to comprehend, let
alone master...and these technology revolutions are creating new products and new markets for
companies while reducing product planning cycles -- even product life cycles -- to less than a
year” (Celeste,1996, p.5). Thus the twin forces of economic globalisation and technology created
a situation wherein organisations are under pressure to be fast learners, agile and innovative
(Dove, 1998; Perez-Bustamante, 1999; Sieloff, 1999) so as to be in a position to respond swiftly
(Holtshouse, 1998). Nonaka (1994, pp.14) has argued that this had led to: (a) a paradigm shift in
organisational theories which are being used by organisations to assist them in finding answers
to questions “about how they process knowledge and, more importantly, how they create new
knowledge” and forced changes in our economic systems (focus on knowledge and emergence of
the knowledge economy).
Vaitilingam (1999) quotes the competitiveness white paper of the U.K. Government to reiterate
that in the new knowledge economy, the most important factor influencing in the creation of
wealth would be the generation and exploitation of knowledge. Coates and Warwick (1999)
quote the World Bank to mention that today the most important economies in the world are
knowledge-based. They also make reference to the OECD to say that the concept of knowledgebased economies will bring out an emergence of new organisational orientations in employment,
production and human resource development.
Chen & Edgington (2005) support the arguments extended by Coates and Warwick (1999) and
Vaitilingam (1999), when they offer the example of US where as evidenced by the United States
gross national product figures, knowledge work is said to exceed the production of capital goods.
Chieh & Phan (1999, p.69) whilst offering support for Drucker’s arguments have noted that in
the knowledge-based economy, “the most valuable commodity is information and the
capabilities of organisations and individuals to exploit it”… which has resulted “in a realisation
that in many top organisations that the rate at which they learn may become the only sustainable
source of competitive advantage in the knowledge economy”.
2.1. Emergence of Knowledge Management
Other thinkers like (Corno, Reinmoeller & Nonaka,1999; Drucker,1993) support this notion
when they argue that for an organisation to ensure a strategic advantage in the twenty first
century adoption of Knowledge Management (KM) as a main mission is imperative. Corno,
Reinmoeller & Nonaka go on to remark that in the present economic context, knowledge has
become the most important source of competitive advantage (Corno, Reinmoeller &
Nonaka,1999).
Other like (Coates & Warwick,1999; Skyrme & Amidon,1998; Vaitilingam,1999) have noted
new management thinking would have to be drawn upon by management practitioners to ensure
success in the Knowledge Economy of the 21st century and that 21st century management
practitioners would have to adopt KM as the new management mindset, if they are to succeed in
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the new millennium.
Harari (1996, p.57) supports the notion expressed above (i.e. that new management thinking
would have to be drawn upon by management practitioners to ensure success in the Knowledge
Economy of the 21st century) when he reiterates that "several factors are responsible for today's
chaotic environment, but by far the most powerful is a shift in the fundamental nature of our
economic system. We are moving from a production-based industrial economy to an
information-based network economy. And, as a result, the principles that have governed both
business and society for the past 200 years are becoming obsolete."
Skyrme and Amidon (1998, pp.20) also offer support to the notion expressed above (i.e. that
new management thinking would have to be drawn upon to ensure success in the Knowledge
Economy) when they remark that “KM is becoming a core competence that companies must
develop to succeed in tomorrow’s dynamic global economy”.
Covin and Stivers (1997) have succinctly summed up the above-mentioned arguments behind the
need for organisations to incorporate KM when they note that the six main drivers propelling the
KM movement are:
1.

2.
3.
4.

5.

6.

Organisational Restructuring - The reshaping of the organisational landscape has led to
a situation where rapid changes in technology and business climates (i.e. the external
business environment) have forced organisations to invent, discover, and transfer
knowledge.
Investments in Information Technology - Organisations have made massive investments
in organisational infrastructures which, in-turn, have provided a means to create and
capture knowledge.
Customer Contact - The amount of contact that organisational employees have with their
customers has increased exponentially, resulting in the requirement for a mechanism that
allows organisations to capture the tacit knowledge of the relationship.
Globalisation - The emergence of a globalised world for business has diminished
geographic barriers. This has accentuated the need for systems that effectively allows
organisations to gain knowledge from different sources (i.e. subsidiaries, joint ventures,
markets collaborators etc) all over the world.
Collaborative Knowledge Work - Highly specialised work has resulted in the emergence
of workflow and collaborative tools. These tools have formed the substrate for the
development of tools that support the codification of information present in a system.
These tools have raised the challenge for organisations to have a mechanism that supports
contextual and effective dissemination of information in an organisation.
The need for increased speed and reduced cycle time - Organisations function in a
highly competitive environment. As such, they are under constant pressure to use their
resources in a manner which allows access and adaptation of information present in the
organisational database, rather then be forced to repeatedly reinvent the wheel.

2.2. Definition and Dimensions of the Data, Information, Knowledge and Wisdom
Paradigm
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Bellinger, Castro, and Mills (1996) while explaining the interrelationship between data,
information, knowledge and wisdom, submits that data on its own has no value. Data becomes
information when a relationship is established between different elements of data, i.e.
information is data with meaning. It is contented that the main difference between knowledge
and information is that, in knowledge, collated information has a value greater then the
individual parts that compose it. This has resulted in what I call the knowledge paradox:
knowledge for one individual could be data for another individual.
Bellinger, Castro, and Mills (1996) further state that wisdom is an “extrapolative and nondeterministic, non-probabilistic process”, whilst understanding is an interpolative and
probabilistic process and that knowledge is a deterministic process. While interpreting the
above-mentioned definition of wisdom, it should be noted that emphasis has been laid on the use
of distinction (i.e. wisdom is said to arise when knowledge is used as a process that allows for a
distinction to be made between different aspects of known knowledge). The concept of wisdom
and knowledge is acceptable as it supports the notion that wisdom requires interpretation from a
human (i.e. sociological) perspective, whilst knowledge in certain cases can be acquired through
a technological process.
2.2.1. Polanyi’s Taxonomy of Knowledge
A number of leading management theorists have affirmed that the Hungarian chemist, economist
and philosopher Michael Polanyi was among the earliest theorists to have popularised the
concept of characterising knowledge as tacit or explicit. This is now recognised as the de-facto
knowledge categorisation approach (Beijerse, 1999 Gupta, Iyer and Aronson, 2000; Hansen,
Nohria, and Tierney, 1999; Nonaka, 1988; Nonaka and Konno, 1998; Zack, 1999).
Explicit knowledge typically takes the form of company documents and is easily available whilst
Tacit knowledge is subjective and cognitive. The cornerstone of any KM project is to transform
tacit knowledge into explicit knowledge so as to allow its effective dissemination (Gupta, Iyer
and Aronson, 2000).
Nonaka and Konno (1998) have also substantiated Polanyi’s contention that there are two kinds
of knowledge: explicit knowledge and tacit knowledge. They add that there are significant
differences between the way these two kinds of knowledge are viewed in the western and the
eastern-based management entities. Western management organisations lay more emphasis on
explicit knowledge as it is more recognised and scientifically organised.
Eastern management entities and in particular Japanese firms “view knowledge as being
primarily tacit, something not easily visible and expressible” (Nonaka and Konno, 1998, pp.42).
They also mention that whilst there are two dimensions of tacit knowledge: (1) technical, (2)
cognitive, it is the cognitive dimension that moulds the manner in which we perceive the
information available to us. This supports the notion that I had raised earlier that creation of
knowledge requires human insight.
Zack (1999) also affirms that tacit knowledge is not easily expressed, as we comprehend tacit
knowledge at a subconscious level. Explicit knowledge, conversely is more precisely and
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formally articulated, although removed from the original context creation or use. This definition
of explicit knowledge brings to light an important feature of explicit knowledge: that the
knowledge passed on is not original.
An analogy can be drawn between explicit knowledge and secondary data. Explicit knowledge
can never be like primary data: (i.e. based upon a new concept, which has not been validated).
Explicit knowledge has to be based upon real life experiences, which have already taken place.
Another distinguishing feature of tacit knowledge is that it is often based upon first hand
experiences that others have gone through. The transfer component of tacit knowledge comes
into effect when it is disseminated. When dissemination is carried out in written format
(manuals etc), tacit knowledge becomes explicit knowledge.
2.3. Definition of Knowledge Management
KM as a discipline does not have a commonly accepted or a de-facto definition. However, lately
there has been some common ground established which covers the following points. KM is a
multi-disciplinary paradigm which uses technologies that support knowledge acquisition,
generation, codification, and transfer in context of specific organisational processes (Dwivedi et.
al, 2001). It has been argued that the main aim behind any strategy of KM to ensure that
knowledge workers have access to the right knowledge, to the right place, at the right time
(Dove, 1999).
Byrnes et al., (2004, p.145) whilst explaining on how KM can assist organisations have noted
that “the theory behind knowledge management is that, if a company arms its talented people
with more knowledge, they can provide faster and better quality service to their clients”. In
support of their contention, they mention the findings of a 2004 report by the Delphi Group
which noted that “knowledge managers typically spend up to 30% of a typical eight-hour day
searching for information they need to perform their jobs—the majority of which is stored
electronically and should otherwise be easily identified. As a result, the average Fortune 500
company’s productivity is dramatically affected by this ineffective knowledge sharing” (Byrnes
et al.,2004, p.146).
Sarvary (1999, p.95) whilst outling the domain of KM has noted that KM is a business process
“through which firms create and use their institutional or collective knowledge” and includes
three sub-processes: (1) organisational learning, (2) knowledge production and (3) knowledge
distribution. The entire spectrum of KM activities has been documented by Skyrme in Figure 1.
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Figure 1 The KM Cycle – Modified from (Skyrme,1999).
2.4. Need for a holistic KM framework
Most KM products and strategies tend to rely on IT to model organisational processes. This is
often carried out at the expense of the human aspect of the KM process. This paper argues that
New KM frameworks are required which bridge these two worlds (see Figure 2).

Figure 2 Need for new frameworks

Part of the debate for need for an integrative KM framework can be traced to Hansen, Nohria,
and Tierney (1999) landmark study on the successful adoption of KM strategies. They contended
that organisations which wish to successfully implement KM should either select a codification
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strategy (i.e. which focuses on explicit knowledge) or personalisation strategy (i.e. which focuses
on tacit knowledge), Hansen, Nohria, and Tierney (1999) cite the example of McKinsey
(operating a personalisation strategy and whose daily charges in 1997 were about $2000)
compared to Andersen Consulting (operating a codification strategy at about $600 daily).
Robertson, Sørensen, and Swan (2000 and 2001) on the other have noted that his is a shortsighted approach and have reiterated that one of the main problems with current established KM
frameworks is that they do not provide an understanding on the role of IT in the KM process.
Existing KM frameworks overemphasise the people and the process aspect of KM without
elaborating on the role of technology as an enabler in the KM process.
Robertson, Sørensen, and Swan (2001) further argue that there is a multifaceted interaction
between individuals, technology and the organisational context, an interaction that requires a
more interpretive approach. Swan et al (1999) have argued that adopted KM solutions which
focus on information processing can be detrimental for the future of the KM paradigm as these
solutions do not necessarily encourage the social networking processes which is crucial for the
KM process. They further affirm that KM literature needs to address the importance of having a
proper and harmonious balance between the cognitive (human and the process side of KM) and
the IT aspect of a KM solution.
Robertson, Sørensen, and Swan (2001) and Holsapple and Joshi (2000) declare that it is
important for any successful KM framework to link the tacit knowledge of different
organisational resources (both external and internal to the company) with IT applications that
provide support for best practices so as to effectively achieve the advantages that the KM
paradigm envisages.
Studies by these authors further support this contention and they point out that the emphasis of
IT alone would result in a standardised version of best practice for the entire industry thereby
nullifying the aim behind the adoption of IT applications that support achievement of best
practices.

3. Evolution of Strategic Management
Another key challenge facing the coming of age of KM is that: (a) KM does not appear high up
in the mindset of organisational leaders, as strategic management currently occupies and (b)
there is inadequate literature which emphasises how advances in strategic management thought
are linked to KM, and the implications of the same on KM implementations.
Kim & Mauborgne (1999, p.41) eloquently support our contention (i.e. that it is important to
establish a link with strategic management, particularly the KBV with the shift towards
knowledge economy), when they remark that “since the field of strategy emerged, its focus has
been on building and leveraging a company's strengths…when asked to build competitive
advantage, however, managers typically assess what competitors do and strive to do it better.
Their strategic thinking thus regresses toward the competition. After expending tremendous
effort, companies often achieve no more than incremental improvement -imitation, not
innovation”.
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In the following section, I present my interpretation of how strategy has evolved over the last
sixty years. I argue that there were three separate epochs in the evolution of strategic
management and how it has impacted the Knowledge Economy.
The first epoch, labelled as the classical school, started to evolve in late 1950s and it was in this
time frame that modern thinking on strategy for organisations first took birth. Some classical
works during this period was carried out by (Ansoff, 1965; Chandler, 1962; Penrose, 1959;
Sloan, McDonald and Stevens, 1963). The second epoch came of age in the 1980s and was led
by Michael Porter and he contributed to the growth of strategic management by providing an
industrial organisation (IO) perspective to strategic management.
The 1990s witnessed the start of the third epoch in the evolution of strategic management and
marked by the shift from industrial organisation (IO) perspective to strategic management to the
resource-based view of strategic management. The third epoch (i.e. the resource-based view of
the firm) was triggered by Wernerfelt (1984) conceptual paper entitled “A Resource-Based View
of the Firm”. The rise of the Resource-Based View of the Firm has also led to the emergence of
the knowledge-based view of the firm (Kogut and Zander, 1996; Spender, 1996; Spender and
Grant, 1996). Each of the three schools of thought in strategic management is discussed below
3.1. First Epoch of Strategic Management
The foundations for the first epoch of strategic management was led by four thinkers (Andrews,
1971; Ansoff, 1965; Chandler, 1962; Penrose, 1959) whose seminal works laid down foundation
for the field of strategic management. Chandler was the first management thinker to: (a) position
strategy as a separate business function and (b) link strategy to organisational structure. The key
contribution of Andrews (1971) and colleagues (Learned, Christensen, Andrews et al.,
1965/1969) was to provide to strategic management a technique called Strength, Weaknesses,
Opportunity and Threat (SWOT) analysis, which enabled organisations to identify their
distinctive competencies.
3.2. Second Epoch of Strategic Management
Porter argued that organisational performance primarily based depends upon the industry
characteristics (i.e. economies of scale, barriers to market entry, product differentiation, and level
of competitiveness) in which an organisation functions. By implication, Porter argued that
organisational factors (e.g. internal resources, capabilities, structure, and operations) are
secondary vis-à-vis economic factors (i.e. industry attractiveness) for enabling an organisation to
achieve sustainable competitive advantages.
3.3. Third Epoch of Strategic Management
The foundations for the third epoch of strategic management was marked by the advent of the
resource-based view (RBV) of strategic management. The main contention of the RBV school of
thought in strategic management is that organisational resources (e.g. organisation’s internal
resources, capabilities, structure, and operations) are of equal, if not, greater consequence in
enabling an organisation to achieve sustainable competitive advantages than external factors
(Barney, 1991; Barney, 2001; David, 2005; Wernerfelt, 1984) and that organisations compete on
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the basis of "unique" corporate resources that are valuable, rare, difficult to imitate, and nonsubstitutable by other resources (Bharadwaj,2000). The focus of RBV on knowledge in-turn led
to its evolution into the knowledge-based view (KBV) of strategic management.
Support for the KBV has been offered by Nielsen (2005) when he states that in modern day
organisations, knowledge is seen as a firm specific and cumulative competence or resource.
Other authors (Davenport & Prusak,1998; Teece,1998a; Teece,1998b; Teece, Pisano &
Shuen,1997) further sustain the KBV view when they note that organisations are increasingly
expected to compete on the Knowledge they possess.
The combined impact of the shift in our economic structures in-conjunction with a shift in
strategic management thought, has resulted in two irrevocable changes in the modern day
organisational landscape: (1) organisations are moving into a era where Knowledge is as the only
resource/factor of production which can enable organisation to create and maintain sustainable
competitive advantages and (2) that incorporation of KM as the new management mindset by the
21st century organisations is essential for them to make a successful transition to the knowledge
economy of the future and survive as an enduring market leader.

4. Conclusion
This paper has argued that due to the shift from a production-based industrial economy to a
service economy and on to the knowledge economy - existing management precepts have
become outdated and are unable to guarantee success in current knowledge economy.
This paper presents the notion that changes caused by the information technology revolution
have been so widespread that, theoretically speaking, the entire industry can use the same
technology to innovate. Consequently, all the adopters of a similar technology would have
matching technological advantages that are easily duplicatable, thereby denying anyone a unique
competitive advantage.
This paper argues that the only way for an organisation to escape the above paradox is by
adopting the Knowledge Management (KM) paradigm. As KM has just started to appear on the
radar of most organisations, there exists very limited research that establishes interrelationships
between (1) Knowledge Economy, (2) Strategic Management and (3) Knowledge Management.
Key challenges facing the coming of age of KM are: (a) KM does not appear high up in the
mindset of organisational leaders, (b) there is inadequate literature, which emphasises how
advances in strategic management thought are linked to KM and (c) a review of current literature
on KM highlights the fact that the two currently dominant and espoused KM strategies have
failed in enabling organisations to adopt KM.
This paper has fulfils the above-mentioned gaps by providing an integrated literature review on
how advances in strategic management thought, particularly the resource-based and knowledgebased views of the firm and in KM thought can enable organisations to create sustainable
corporate advantages in the knowledge economy of the future.
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It is hoped that this discussion will guide early KM initiatives and will assist organisations in
overcoming initial bottlenecks whilst developing and implementing KM strategies.
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Abstract
This paper aims to examine effectiveness of rational strategies for rough reasoning human
players. Nowadays, computer players beat human champion players in many games (ex. Chess,
Reversi, etc.) Actually, since computational power of computers transcends the human
players, accuracy and volume of the search ability of computer players are superior to the human
champion players in the end game phase. Then, the problem is that these computer algorithms
are also effective for human players? The algorithms are basically composed by backward
induction that is equilibrium concept for rational players. However, human players sometimes
make wrong reasoning unlike computer players. In order to investigate the problem, we first
propose a rough reasoning model that describes human imperfect reasoning abilities. This model
is characterized by following two assumptions. The first is that as the payoff difference decrease,
reasoning accuracy tends to decrease. The second is that as length of the tree increase, reasoning
accuracy tends to decrease. We then make some examples of games and play them by some
kinds of rough reasoning players with various algorithms. In the real game situations, accepted
theories sometimes contradict to the rational strategies. We try to reveal the validity and
effectiveness of the theories.
Keywords: bounded rationality; algorithm, game theory, rough reasoning.

1. Introduction:
This paper investigates implications of rough reasoning of players in perfect information games.
We first develop a rough reasoning process model so as to focus on the payoff difference and
depth of the tree. We then apply it to the centipede game for illustrating discrepancy between
equilibrium obtained by backward induction and actual experimental results. Finally, we
examine a property of rough reasoning by applying it to zero-sum tournament game and
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centipede game. The first result is that in the zero-sum tournament game, even if our reasoning is
not complete, rational approach seems to be better approach than some other simple approaches
in the sense of expected payoffs. The second results are in the centipede game case, moderate
reasoning ability may lead irrational action with the highest frequency. However, this extent of
rationality may lead to socially the most desirable welfare. These results show that in the nonzero-sum game situations, not only rational approach may not be the best one. but also rational
reasoning ability may decrease their payoffs.
In May 1997, IBM's Deep Blue Supercomputer played a fascinating match with the reigning
World Chess Champion, Garry Kasparov. In such a kind of complicated game, strong computer
algorithms usually consisted of three parts. In the opening part of the games, they choose a move
from standard move archives. Then, in the middle part, they evaluate alternative moves by their
evaluation functions. For example in the case of chess, a king piece has infinity point and a
queen piece has 9 point and a pawn piece has 1 point. Finally in the end game part, they first try
to calculate all of the nodes correspond to the rational decision making. We then turn to a
problem that Is a good algorithm for computer players also a good for human players?
In the traditional game theory, it is usually assumed that players completely recognize the game
situation so as to compare all the results without error and to choose rational strategies. So this
assumption means the game theory is not for actual incomplete human players but for complete
rational players. Therefore even in the extensive form games with perfect information, as Selten
(1975) pointed out by using chain store paradox, not only Nash equilibrium but also subgame
perfect Nash equilibrium may lead to strange outcomes. Indeed, in perfect information games,
though it is theoretically able to calculate reasonable equilibria by backward induction, it is
practically difficult to realize them due to various complexity and the limitation of abilities.
In order to describe such kinds of bounded rationality, Selten(1975) proposed a concept of
trembling hand equilibrium in normal form games. He refined equilibrium from a viewpoint that
players make infinitesimal errors and small errors are more likely to occur than big errors.
Noninfifitesimal errors has been studied by Mckelvey and Palfrey(1992). They examined
developed the quantal response equilibria by substituting quantal response for best response in
the sense that the players are more likely to choose better strategies than worse strategies but do
not play a best response with probability 1. He also examined the further property by using
quantal logit functions. On the other hand, in extensive form games, Mckelvey and Palfrey
(1998) transformed it into normal form games, and examined quantal response equilibria.
These assumptions about error can be considered as properties of action errors. However, human
errors are observed not only in action phase but also in reasoning phase. Our main interest is a
kind of player's rough reasoning. Though it may be difficult to describe complete reasoning
process itself in normal form games, we deal hear with extensive form games with perfect
information situation so as to examine the complete reasoning structure.
We should notice that in these previous papers, investigate action errors such as typing errors.
On the other hand, we also make mistake in our reasoning. It is represented by miscalculation in
chess. Though it may be difficult to formulate reasoning structure in normal form games, Heifetz
and Pauzner(2005) proposed a model with possibility of wrong reasoning in binary action
games. Their model is also based on agent normal forms and error rate is given by exogenous
manner.
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It is also important to emphasize that players do not always try to implement equilibrium
strategies therefore we replace the equilibrium approach with heuristics approach. In our model,
it is assumed that players try to evaluate each action by rough reasoning, then choose the best
action, while they make wrong evaluation with certain probabilities. We look objectively at these
game situations, then describe the result of rough reasoning decision making.
We characterize player's rough reasoning by following two sides. One is the payoff, while the
other is the depth of the tree. First, as Mckelvey and Palfrey argued, we assume reasoning
accuracy depends on the difference of the payoffs in such a way that error rate is a decreasing
function of the difference of payoffs. In addition, we also suppose that as the depth of decision
tree increases, reasoning accuracy tends to decrease. This property describes why it is difficult to
compare actions in the far future. We call it a general rough reasoning model.
We then assume two more properties about reasoning error rate by studying characteristics of
rough reasoning deeply. The first is that as payoff difference decreases, error rate increases
exponentially. The second is as payoff difference decreases, error rate increases exponentially.
We call it a rough reasoning model with a logit function.
Furthermore, to examine validity of the model, we apply it to zero-sum games and centipede
game. First, zero-sum game is a represented by reversi or game of go. In these kinds of games,
final results are given by points. both players try to maximize the difference of the points to the
opponent. However, especially for human players, complexity can be also considered as a quite
important factor. Concretely speaking, if you have an advantage enough, you should prioritize
simplification of the situation over maximize evaluation values. We try to validate the principle
from the reasoning error viewpoints. Second, the centipede game(Rosenthal, 1981) is known for
the discrepancy between equilibrium obtained by backward induction and actual experimental
results. According to Mckelvey and Palfrey(1992), the unique subgame perfect Nash equilibrium
outcome is not so often observed. They tried to rationalize the results by mathematical model in
which some of the players have altruistic preferences. Aumann(1995,1998) insisted that
incompleteness of common knowledge assumption causes cooperative behaviors. Although these
factors may work in the centipede game, we claim rough reasoning is also an essential factor
leading to cooperative behaviors.
This paper is organized as follows. Section 2 presents a general rough reasoning heuristics. In
Section 3, we propose a specific reasoning model in order to examine more precise properties of
rough reasoning. We then apply it to the zero-sum game situations and the centipede game and
examine influences of the rough reasoning to final outcomes by numerical simulations in
Section 4. Finally some conclusions and remarks are given in Section 5.

2. General rough reasoning model:
In the traditional game theory, it is usually assumed that all players perceive situation precisely,
and essentially compare all the strategies without error. However, such perfect reasoning is quite
difficult in most actual decision situations due to the players' reasoning abilities. Reasoning
process is quite complication in usual, we deal here with only perfect information games. It is
because that reasoning process in perfect information games is easy to study. We first define the
true objective game of a perfect information game.
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Definition 1
True objective game is a finite perfect information extensive form game given by
G=(I,N,A,h,(Ni)I,P,(ri}))
where I is the set of players, while N is the set of nodes. NT and ND are partitions of N, where NT
is the set of terminal nodes and ND is the set of decision nodes. A is the set of actions h: N{n1}:→ND is the function from nodes except initial node n1 to the prior nodes. P: ND→I is the
player function that determines the player who chooses an action at the node. ri: NT→RI is the
payoff function that determines the payoffs of each agent.
Since G is a perfect information game, subgame perfect equilibria are obtained by backward
induction. However, since the players can not compare all the result without error in the actual
situations, we assume that players choose actions by the following heuristics.
To implement it, we need some notations:
N2: The set of attainable nodes from n1 i.e. N2 ={n| n ∈N, h(n)= n1}.
N1m: The set of the last decision nodes of G. i.e. N1m ={n| n N_{D}, ∃nt∈NT, s.t. h(nt)=n,
and ￢( ∃nd∈ ND, s.t. h(nd)=n).
n*: A Best node at n∈ ND for P(n). i.e. n* ∈ argmax{n}'rP(n)(n')| h(n')=n.
Denote by r(nd)=(r1(nd),...,rj(nd),...,rI(nd)) a payoff vector that the player reasons to achieve if
the optimal choices are taken at every stage after
nd∈ Nd-{n1}. Then the heuristics are as follows. (Refer to Fig.1).
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Fig.1. General reasoning rule
[1] Let i1 be the player that chooses an action at the initial node n1. i1 tries to reason the
estimated payoff vector at n1∈N2 by backward induction.
[2] Indeed, i1 tries to reason estimated payoff vector at node nm∈ Nm1. Let a be the depth form
the initial node to nm. Let b(nm) be the difference between rP(nm)}(nm*) and rP(nm)}(nm'). i.e. b
(nm')= rP(nm)}(nm*) - rP(nm)}(nm'), where nm'∈{n|h(n)=nm}
[3] i1assigns r(nm*) to estimated payoff vector r(nm), while it may occurs an error with a certain
probability. We assume that the error probability is an increasing function of a and a decreasing
function of b. If there are some best responses, each best action is taken with same probability.
[4] When the above operations have been finished for every nm∈Nm1, i1 identifies
every nm∈Nm1 with terminal nodes. Then i1 generates Nm2 as a set of last decision nodes of a
new truncated game. Start to reason next reasoning process. This process is iterated until n2. By
this process, i1 generates a payoff vector at n2.
[5] Finally, i1 compares the payoff vector of n2∈Nm and chooses a best action. (This heuristics
is an kind of backward induction with errors.)
[6] Let i2 be a next player after i1. Then i2 reasons independently of reasoning of i1 and chooses
a best action for i2.
[7] The players implement these processes until they reach a terminal node.
This process can be considered as a situation that all players are try to implement rational choices
as possible as their reasoning abilities. The result is non-deterministic, we only take probability
distribution over NT. It is note that even if players' reasoning ability is not equal, they tries to
reason by their reasoning abilities. Furthermore, if one player chooses actions more than once in
the true game, reasoning at the subsequent nodes may contradict to that at the prior node. Our
model can also describe such situations.

3. Rough reasoning model based on logit function:
First, we need the following notations:
Suppose that player i at node nk reasons about the decision node nl.
j : The decision player at node nl.
Ns: A set of attainable nodes from nl. i.e. Ns={n| n∈ N, h(n)=nl}.
σ : A reasoning ability parameter.
We should notice that σ works as a fitting parameter with respect to the unit. For example, if
description about payoffs change from dollar to cent, σ will be 1/100. Furthermore, if unit is
fixed, as the rationality of agent is increased, σ will be increased.
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Suppose that nsx∈ Ns, the rough reasoning model based on logit function with parameter σ, as
follows:

Fig.2 Rough reasoning model based on logit function.
Rough reasoning model based on logit function is a reasoning model that assigns r(ns1) to r(nl)
with probability

(1)

The probability essentially depends on the ratio of payoff against a in such a way that if a is
sufficiently large, then the choice can be identical with random choice. If a is sufficiently small
and b is sufficiently large, the choice can be seem as by the best response.
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Property 1
Rough reasoning model based on logit function satisfies translation invariance of payoff origin.
i.e. If a payoff unit changes from x to x+k, given result distributions are equal.
Property 2
Rough reasoning model based on logit function satisfies transformation linearity of payoff scale
and reasoning parameter.
i.e. If a payoff unit changes from x to kx and reasoning a parameter changes from from σ to σ/k ,
given result distributions are equal.
These two property shows the rough reasoning model based on logit function holds enough
generality.

4. Simulation results and their implications in tournament zero-sum games
We then apply our model to the most basic zero-sum game situations where there are 2 players
and each player has 2 alternatives in order to examine the validity of the model.

Fig.3 Basic zero-sum game
Fig. 3 is the most popular type of 2×2 extensive form game situations. We now sort these for
payoff value and normalize the best one for player 2 is 1 and the worst one for player 2 is 0. Let
us assume that there are no tie and 1>b1>b2>0. Then, we can classify in three cases by focusing
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Fig.6 Basic zero-sum game case 3
In the first case, even if there are wrong reasoning, player 1 will highly evaluate the lower node
than upper node. In this case, every kind of player 1's wrong reasoning does not change the
results. In the second case, if player 1 perceives b2 better than 1(wrong reasoning) and b1 better
than 0 (correct reasoning), then player 1 chooses the lower altenatives. The probability is given
by

This is an increasing function of a and b.
Finally, in the third case, if player 1 percieves 0 better than 1(wrong reasoning), player 1
chooses the lower altenatives.The probability is given by
1/(1+e), This is irrelevant to a and b.
These three analysis and 2 properties in previous section show that two statements. The first is as
difference between the best and the worst payoff increase, the expected payoff of player 1 tend to
decrease.The second is if the difference is constant, the best outcome is outstanding tend to
trigger wrong choices.
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5. Simulation results and their implications in centipede game
To examine systematic deviation from Nash equilibrium, we first focus on the Rosenthal's
(Rosenthal, 1981) centipede game by using the model. Centipede game is well known as an
example illustrating differences between results by backward induction and those by actual
experiments.
The centipede game is two-person finite perfect information game. We call player 1 is "she", and
player 2 is "he". Each player alternately chooses Pass (P) or Take (T) in each decision node. If
she chooses action P, her payoff decreases while his payoff increases by more than his decrease.
If she chooses action T, the game is over and they receive payoffs at that node. Symmetrically if
he chooses action P, his payoff decreases while her payoff increases by more than his decreases.
If the game has $n$ decision nodes, we call the n-move centipede game.

Fig.: 3-move centipede game
The pair of strategies that both the players choose T at every decision node is only subgame
perfect equilibrium because the centipede game is finite. This equilibrium leads to the result that
the game is over at the first period.
The centipede game has many variants about payoff structures. However we adopt the original
Rosenthal's structure, where if she chooses P, her payoff is reduced by 1 and his payoff is
increased by 3.
This model represents a situation that players reasoning accuracy is determined by relative
manner.
In order to examine frequency of cooperative behavior P with relation with FCPF, we calculated
several simulations, where FCPF denotes frequencies of choice P at first period. We focus on
the choice at the first period, because if P is chosen at the first period, the remained subgame can
be considered as the (n-1)-move centipede game. Figures 4 and shows the simulation results of
FCPF on the model.
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Fig.4 Relation between FCPF and reasoning ability
Note that in the Figure 4, larger σ means more rational.
One implication is about relation between FCPF and the reasoning ability. For every n in the
both models, it is observed that there is a turning point. Until the turning point, as the rationality
is increased, cooperative behavior P tends to increase. However if reasoning ability exceeds the
turning point, as the rationality is increased, cooperative behavior P tends to decrease.
Figures 4 gives following implications about the relation between FCPF and the reasoning
ability: Moderate rationality may maximize the frequency of irrational actions. This property
can be showed , so that, we think that this property holds that if human reasoning abilities
proportional to the exponential rate of the depth of the tree.
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Fig.5 APP1 in the logit function model.
The other implication is concerning relation between social welfare and the reasoning ability.
Figure 5 shows that the relation among the APP1 and the APP2 and reasoning ability,
where APP1 is the average payoff of player 1 and APP2 is that of player 2. Figure 5 is the result
of 10-move centipede game with logit function model, The case of σ=5 in the logit model, in
other words, moderate rational society may maximize the social welfare.
This result implies that the centipede game can be considered as a kind of situation that
cooperation is desired. Since cooperative behavior is not always increase their payoffs, Pareto
efficiency is not guaranteed. To implement Pareto optimal results with certainly, we need to
introduce a certain penalty system. However, since introduction of such a penalty system
inevitably requires social cost, it does not always increase social welfare in the real world. These
arguments indicate severe penalty system may not required to implement cooperative state in the
real situations. In addition, repetition of cooperative actions may generate a kind of moral so that
the players may perceives the centipede game as if it were a game which the cooperative actions
are equilibrium strategies.

6.Conclusions and further remarks
The main contributions of this paper are as follows: First, we proposed a dynamic mathematical
models expressing rough reasoning. Reasoning ability is defined as dependent not only on the
payoff but also on the depth of decision tree. Second, we first examine the most basic extensive
form game situation from the rough reasoning viewpoint and give some insights. In this game,
good argorithm for computer players also work well for human palyers. Futhermore,
improvement of the reasoning accuracy tend to increase their expected payoff. We next apply to
the centipede game and give a new interpretation of our intuition in centipede game. We pointed
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out some implications of rough reasoning from two sides, frequency of rational action and social
welfare. This means especially non zero sum game situstions, good argorithm for computer
sometimes work worse. Furtheremore, improvement of the reasoning accuracy may decrease
their expected payoff.
In this paper, we only discussed cases where each of players is equally rational. It was shown
that the increase of agent's rationality is not necessarily connected with the rise of social welfare.
It is future task to analyze what strategy is stabilized from an evolutional viewpoint by assuming
a social situation is repeated.
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