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The main purpose of this paper is to focus attention in organi­
zations on a cybernetic viewpoint. From this point of view
organization and planning are homologous. What a system does
does not depend on what it would like to do. A system does
what its organization allows it to do, no more, no less.
The organization of a system in one way or another represents
a measure of the level of environmental situations that it is
capable of controlling.

The criterion of effectiveness is viability in the long run.
To make this criterion of assessment operational, I shall
elucidate my concept of organization as opposed to an institution,
and provide a cybernetic language to refer to complexity and
control.

The basic elements of the analysis are variety, or the number
of possible states of a system, Ashby's law of requisite
variety or the fact that variety can only be absorbed by variety
(Ashby, 1952) and Beer's organizational model of any viable
system (Beer, 1972).

Under this conceptual framework three steps are developed to
analyze organizational effectiveness, and they are presented
in order of generality. ,

~

The first is the organizational consistency. It is in genetal
a metasystemic analysis of relevant institutions and their
subsystems. Is it possible or not for them, 'considering their
metasystemic relationships, to fulfil their 'established purposes'?

The second step after testing the consistency is the structural
effectiveness. It is concerned with the distribution of variety
along the organizational structure. Some structures are more
effective than others in matching environmental variety. This
step is concerned with the traditional dichotomy - centralization
versus decentralization.

The third step is the organizational epistemology or the particular
way in which systems acquire knowledge about their relevant
environment. The necessary filtering of complexity suggests that
systems select a set of variables or quantities which define the
system-environment area of stability.



1. Introduction

For the past few years I have been applying the- cybernetic approach

to different social systems. At present I am concerned with:

regional development. Integrated Regional Development has been

defined as one of the cornerstones for coordinating the different

research areas of IIASA. Without doubt, regional studies provide

a manageable framework for interdisciplinary efforts, i.e. the
,

region,represents a co~~on 'system' for studying the interactions

of the different areas of the so-called systems analysis approach.

From my point of view the region is just one instance of a large

organization, where we find problems that are of a similar nature

to those in any other complex system. For practical reasons, I

shall refer to the 'region' as the system of my interest in this

paper. The invariable concept is that of the system's organization

that is common to every complex situation where information and

energy are involved.

The need for a new paradigm for organizational assessment arises

from the practical recognition that even in places where the

'system' should be the principal concern, our attention is

focussed mainly on the 'sub-system' , i.e. clearly ~here is

an.-emphasis on the planning and management techniques in them­

selves, and not on their effective integration with the system

they are trying to influence.

I believe that this aspect is of great relevance and therefore I

have prepared these notes which are intended to present a paradigm

for a systemic study of large organizations. Their aim, if they

are to be successful, is to provide a meta-language for studying

the systemic relevance of different planning techniques.

The views expressed in this paper are those of the author and do
not necessarily reflect those of IIASA.
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I acknowldege that a good deal of the ideas I shall develop in

this paper are a'result of my interactions with Stafford Beer
. . 1)

and Humberto Maturena. Moreover some of the most relevant

ideas I am trying to convey here were presented by Beer in his

Irvine Memorial lecture at the University of St. Andrews in

Scotland. 2) Never~heless, of course, the shortcomings of the

paper are of ~y own responsibility.

2. General Approach

My personal purpose for this paper is to focus the attention in

organizations on a cybernetic viewpoint. The aim is to offer

a paradigm for studying 'the systems' that are affected by the

development of planning techniques. From the point of view

of cybernetics, organization and planning are homologous.

What a system does does not depend on what it would like to do.
~

A system does what its organization allows it to do, no more,

.. no less. t
The organization of a system in one way or other

represents a measure of the level of environmental situations

that it is capable of controlling. The extreme cases are

organizations that are overwhelmed by the environment or are

in complete control of it. In the first case, irrespective

of the planning technique the future of the system is determined

by the environment. In the latter case, the system can create

its own future. In reality, the situation is in between these

l)Chilean Biologist and Cybernetician, disciple of Warren !1c Culloch

2)Stafford Beer, Laws of Anarchy, Irvine Memorial Lecture, ~arch 1975
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extremes and the problem is to make o~ganizations effective.

The criterion of effectiveness is viability in the long run.

Whatever increases the organization's capability of controlling

its environment is fulfilling this criterion of effectiveness.

Seer. in this prespective the different regional planning efforts

are ways of controlling the environmental complexity. Since

these processes can be more or less effective we need a con-

.ceptual framework for this assessment. What I have in mind

is not a quantitative method for ranking planning efforts in

the order of effectiveness but to provide a language invariant

to the complexity and particular characteristics of-the ~n-

vi~onment for recognizing their weaknesses and strengnhs.

The integrated development of a region is without doubt more

complex than any institutional integrated plan or plans for

the region. More realistically we can think of it as a

consequence of the interactive operation of a co~plex network

of organizations affecting the region. Therefore in this

conceptual framework the assessment of a regional planning

institution should be related to the operational capabilities

of this network,(i.e. the system that the planning institution

is supposed to affect)and one measure would be the extent to

which this planning body is changing the different organi-

sations' purposes and perceptions. To make the criteria of

assessment operational I shall elucidate my concept of

organisation as opposed to an institution, and provide a

cybernetic language to refer to complexity and control.
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The basic elements of the analysis are variety, or the number

of possible states of a system, Ashby's law of requisite

variety or the fact that variety can only be absorbed by

variety (Ashby, 1952) and Beer's organizational model of any

viable system (Beer 1972). Variety is the cybernetic measure

of complexity. The law of requisite variety means that either

by filtration or amplification two interactive systems should

balance their varieties if the interaction is going to remain

over time. The characteristics of these filters and amplifiers

are the very substance of the assessment of how complexity

organizes itself. The model of any viable system is the refer­

ence level for assessing organizational effectiveness. The

more effective a system is, the more it is capable to cope

with its relevant environmental variety, and the more it needs

to rely on self-regulation and self-organization. Cybern~tically

this is precisely the way to become a viable s¥stem. One of the

main expressions of viability is the ability of a system to

respond to a stimulus which was not included in the list of

anticipated stimuli when the system was designed (Beer 1966).

Under this conceptual framework three steps are developed
:

to analyze organizational effectiveness, and they are presented

- in order of generality. ~

The first is the organisational consistency. It is in general

a metasystemic analysis of relevant institutions and their

subsystems. Is it possible or not for them; considering their

metasystemic relationships, to fulfil their 'established

purposes'? Metasystems define to a great extent the systemic

level of perceptions and purposes. When discrepancies occur

between them and the established purposes the systems are

spending energy without producing expected results. This is
. '. .

affecting learning and adaptation. If institutions are bound

to established purposes' they become the expression of



- 5 -

I self-producing I power centres which benefit from these

purposes, and not the I self-producing I organisations capable

of absorbing people's changed purposes and perceptions that

learn, adapt, and finally evolve.The organizational consist­

ency is therefore related to the mechanisms of 'autopoisis '
or self-production. Autopoisis is the particular case of

homeostasis when the relevant variable which is kept under

control is the organization itself. (Maturana 1973)

The second step after testing the consistency is the

'structural effectiveness ' . It is concerned with the distri­

bution of variety along the organizational structure. Some

structures are more effective than others in matching

environmental variety. This step is concerned with the trad­

itional dichotomy - centralization versus decentralization.

The nature of the different filters and amplifiers .that define

the homeostatic relationships between an institution on the

one hand and its metasystem, relevant environment and sub­

systems on the other hand is the key aspect of this step.
The suggested reference for analysis is the model of any

viable system applied at the different recursion levels. By
~

recursion is meant that the whole is always encapsulated

in each part. (Beer 1972). This is a result of thJ~ self­

organizing mechanism (i.e. homeostasis) natural to complex

systems. The three aspects suggested to be tested in different

regional contexts are coordination, control and institutional

planning.

The third step is the organizational epistemology or the

particular way in which systems acquire knowledge about their

relevant environments. The necessary filtering of complexity.

suggests that systems select a set·of variables or quantities

which define the system-environment area of stability. The

behaviour of the system is oriented all the time towards the

control of these variables with respect to specific reference

conditions (Bateson 1973, Powers 1973). Therefore this third

step is concerned with the mechanism of feedback. Whatever
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the internal distribution of variety may be, there is a

hierarchy of feedback mechanisms from the lowest level of

perception to the appr~priate level of decision. There is a

'complete circuit' that links the perseptions to actions.

From the epistDmological viewpoint this is the organization's

mechanism for gathering its knowledge from the environment.

Although it may be difficult in particular situations to

elucidate these feedback mechanisms, this model is suggested

as a helpful tool for studying the process of collecting and

handling informati.on at the organizational level.

3. Organizations and Institutions

In our culture there is a tendency to talk indistinctly of

institutions and organizations. Although this may help our

perceptions of social systems it has the drawback that it
..

may focus our attention on arbitrary entities from the systems

viewpoint.

Institutions are social systems that our culture has reified with

particular purposes. In other,words to institutionalyse a system,

is to define a purpose for it, independent" of the human beings

which, are the parts of that system. On the other hand an organi­

sation is just a set of dynamic relationships between the parts

of a system which make up its unity with no reference to the

nature of the parts, which can be any as long as they satisfy

these relations.

Organizations cannot have more purposes than the purposes of

their individuals at different organizational levels that
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of course change over time. If they change there is no use in

perpetuating these purposes as objective expressions either

of the parts or the whole organization. Without doubt we shall

find large gaps between what the system is supposed to do and

what it actually does (i.e. people are pursuing their own

purposes). Although in this perspective the understanding of

social organisations becomes indeed very complex, there is

no use in dealing with simplified versions of them if this

means to deal with surrogates which take us further and further

away from reality. Institutionalization is a trick for reducing

the environmental complexity. It may work in highly stable

environments but in changeable situations it is dangerous

because it leads to rigid organizations, i.e. we keep them

tied to unreal purposes. In other words the claim for more

flexible, adaptable organizations is the claim for des-

institutionalization.

TQ. explain \vhy purposes change over time is to explain the

learning and adapting process of a system. As there are

environmental changes that are buffeting it (normally we

talk about the system's input) their component~ react for

absorbing these changes and therefore preserving - according

to the criteria of viability - the internal equilibrium of,

the whole system. This naturally means changes in power relations.

Under the environmental buffeting, the different parts of the

system have selected new positions (observed as the system's

outputs) compatible with the overall viability. They do not wait



for someone's order to change their purpos~s. It expresses an

internal need for viability.

Buffeting" has produced a change in people's levels of perception

and their reaction is the mechanism to give way to the organi-

sation's learning and adaptation. They have now restated their

purposes. The process -can also happen the other way round -

people's increased levels of perception are a lever for organi-

sational change.

The problem arises when institutional centres, which are more

concerned with their own viability than that of the system,

interfere with these mechanisms. Institutionalization adds

to the emerging of these centres. They stop environmental

buffeting at the organization's periphery. They act as buffers

not allowing the rest of the subsystems to adjust their
~

positions of equilibrium in accordance with the adftpting
~

mechanism stated above and therefore harden the whole organi-

zation. They keep systems artificially alive with unchanged

purposes. By preserving themselves, the long, term viability

of the whole system is jeopardized. The outcome of all this

are weak organizations, strong 'institutions' and' a higher

probability of step chan~es or 'catastrophes' in the long run.

The conclusions I draw from this analysis are the need to

study the underlying organization of the systems of our

interest and not just particular institutions, and also the

need to assess people's perceptions and purposes as opposed
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to the institution!s stated purposes. The results of this

analysis would be in the line of elucidating the relations

between planning, efforts and the learning and adaptation

process of social organizations in different political, social,

and economic contexts. Of course it is extreme in the sense

that it may not be possible to overcome institutionalization
,

but this is no good reason for focusing our attention just on

the institutional level. Towards this end I shall develop the

following parts of this paper.

4. Self-organization of complexity

No doubt regional systems are a complex of interactive

organizations all of them being the result of different

common purposes and fulfilling interactive roles. The last

part pointed out the need to unveil as far as our limitations

let us how complexity is self-organizing. The typ~s of
~

organizations operating in a region differ widely from culture

to culture. They can be agencies of the Departments of State,

independent appointed agencies, local authorities, community

organizations, private organizations and ?o fo~th. In this

context it does not seem possible to find out well defined

boundaries where to focus the attention, the regional

organization has a loose structure and it is difficult to

develop a model of the so-called regional system. Agencies

in the region are embedded in institutions that may not

recognize the regional boundaries and so forth. Therefore

the context of integrated regional programs seems to be
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defined by the stated purpose for planning its development.

The success dep~nds on the extent to which this purpose is

shared in the regional entities. No doubt one should also

consider the implementing powers vested in this planning

effort. The results of this regional planning, of course,

are not just-the observable outcomes of the planning insti-

tution but the dynamic changes in perceptions and purposes

it is producing in the rest of the regional agencies, e.g.

those concerned with social, cultural, industrial, etc.

development. I suggest that the assessment of regional

planning efforts should consider this organizational dimension

i.e. our attention sh~uld be on the general organizational

aspects of the region if we want to understand the potentiality

of planning and not just the planning institution. As an

example the relation between different local agencies (not
~

just those concerned with planning)and central government may
~

be an important parameter for assessing how effective plan-

ning can be. A rigid structure of this vertical dimension

may impose constraints on the horizontal dimension (i.e. the

integrated regional planning) to the extent of, jeopardizing

the whole effort. On the other hand a regional planning

agency that develops well structured interactions either

directly or indirectly with the other agencies in the community

is making way for regional integrated planning.

So far it has been suggested that the regional system is

fuzzy and that it is not possible to relate it to particular
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institutions, but to a complex of organizations overlapping

to a different extent with the geographical region. Nevertheless

all of tpem are to different degrees sensitive to environ-

mental changes and therefore readjusting their equilibrium

positions, i.e. adapting for preserving their viability. If

s~ it seems relevant to know to which extent- these organizations

are committed to their regional viability, and whether the

~hole system is itself viable. If it is not viable,we have a

gathering of organizations that de facto do not recognize an

overall planning and decision process at regional level nor

other structural constraints,although some of them may do.

If it is viable/the region has developed de facto an intelli-

gence and decision capacity, therefore is capable of dealing

with unexpected changes, although this does not necessarily

mean that structurally there is an institution governing the
~

region. This criterion has a high explanatory power for the
t

assessment of planning, and moreover we can make it operational.

One of Beer's fundamental contributions to the study of

complex systems is that all viable systems develop a unique

pattern of organization. Consequently, he has proposed the

already mentioned model of the organizational structure of

any viable system, i.e. the organization that results from

the self-organization of complexity. This model defines the

operational framework for the study of systems. It does not

mean that the structures of all organizations fit in the

same model, but that they organize themselves according to the

same laws that govern complexity.
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This criterion of viability, for approaching integrated regional

planning efforts, does not intend to say a priori that regional

systems should be viable. It just says that the regional com­

plexity should be absorbed by the different organizations

(which do not necessarily Inap the region), and to asses how

effectively it is absorbed is our concern, no matter what the

structures are, and this is precisely what the criterion of

viability is all about, i.e. viable systems are the most

effective mechanisms for absorbing complexity. No doubt in

different contexts we will find completely different patterns

for absorbing the regional complexity; in some of them (the

simplest cases) the process will rely only on one organization

embedded in a unique higher order system; in some others on

many regional systems, viable or not, embedded in one or mo~e

higher order systems, and so forth. The problem is to assess

how effective all these arrangements are for the purpose of
~

controlling regional complexity, where their weaknesses and

strengths are. As I see it, the task is to elucidate these

mechanisms, how well or badly they are related to the overall

organization in which they are embedded', to what extent they

are cultural expressions or the artificial result of a mis-

understood system. In the end we should be capable of pointing

out the systemic role of the different planning techniques and

how they can be developed for a more effective process of

controlling the regional complexity.
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5. Assessing Organizations

So far I have developed a conceptual framework for organizations,

and suggested that Beer's model gives us a tool for assessing the

role of planning in complex systems. In the following I shall

try to unfold this criterion of viability and give some insights

into its practical use.

5.1 Measuring and Controlling Complexity

In the last part I concluded that viability is related to the

control of complexity. The cybernetic measure of complexity

as mentioned before is variety. It is not the absolute measure

of variety' that really matters, because even Dor very simple

systems, its value will be high enough as to be non-operational.

Ashby's Law of 'requisite variety' gives meaning to this measure.
~

This law simply says that 'only variety can absorb variety', or in
r
~

Beer's words 'that the variety of a given situation can be managed

adequately only by control mechanisms having at least as great a

capacity to generate variety themselves,1); Although it may sound.

obvious, it is not difficult to find examples of organizations

going against this law, particularly when they are concerned with

planning.

If we think of the proliferating variety in the environment of

modern organizations the great threat to their viability is the

control of this variety. In other words, if there are constantly

relevant environmental events that are not matched by control

mechanisms in the organization as the law of r.equisite variety

suggests, these organizations are overpowered by these events and

1 Stafford Beer, Platform for Change, p.231.
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therefo~e no lo~ger create their own future but are tied down

by the given situation. Under this perspective planning is

specificqlly aimed at designing organizations capable of

matching the environmental variety.

The fact that we see institutions working irrespective of the

proliferating environmental complexity suggests that they do

exist as viable entitites. Why should we worry about all this

if they manage to survive anyway? Although from time to time

we may hear about collapsing organizations, almost all of them.

survive, and one is tempted to say that they are perfectly

viable. Right, they manage to survive, and this would be a

sign that present organizations, but only ~ few of them,have

the internal mechanisms for" absorbing environmental variety,

and they comply with the law of requisite variety. If so, it

would be better to formulate the problem in a different way:
~

how effectively are the organizations concerned absorbing
t

environmental variety? For a solution we have to develop

criteria of effectiveness, and we get to the problem of the

'modes of control' which are inherent in every society. No

doubt we should have some parameters for testing them in these

different contexts. I am thinking of a metalang~age capable

of overcoming the ideological barriers that so often render

this task impossible.

5.2 Organizational Consistency

One of the fundamental organizational mechanisms, as mentioned

before, is self-production (autopoisis). If the organization

is flexible enough to recognize the changed purpose of its
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members, it will succeed in making effective its internal

self-organizing and self-regulating capabilities. It will be

an organ~zation capable of learning and adapting. It will

internally generate a useful and large variety. On the other

extreme, an institutionalized system adhering to old purposes

will lose this learning and adapting capacity, just because it

will not up-date its reference points to support these pro-

cesses. This means that the organizational capacity for

generating variety will be tuned to the evolving purposes of

those concerned with preserving the so called 'institutional

purposes'. Of course, the observable behaviour will be defined

by the former purposes. These institutional centres are worried

about their own and not the organization's survival, and there-

fore they interfere with the smooth development of the whole

organization. These institutional centres, for their own sur-
~

vival, need the whole system to be viable, and its cost is the
~

development of artificially viable subsystems (just because

there is no learning or adaptation in them as proved before).

The end result is a reduced organizational effectiveness. This

seems to be a normal mechanism in our social institutions,

therefore the extremist character of the present ?nalysis is

just to point out the nature of the problem and a direction for

the organisation's assessment.

Naturally, if a subsystem is artificially alive, it does not

develop a viable organization either because it does not need

to or it is not allowed to by the systemic constraints.

Therefore, the use of the model of any viable system ought to

help us as a practical tool, to· recognize to which degree this

situation is present in different socio-cultural environments.
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I have done this exercise before in large organizations,

(Espejo 1975) and it was clear whe~e the~e artificial systems

were, an~ that they represented in a metasystemic context

'pockets of useless variety', although they were fulfilling

useful and important roles at the systemic level. It was

evident-how incapable these organs were for developing a learn­

ing process and how useless their sophisticated planning tech-

niques wer-e. .

I would suggest this as the most general test of effectiveness

we can submit an organization to. No doubt it, may come out to

be a very difficult task but this does not seem to me to be a

good reason for ignoring the problem. Underlying this analysis

is the model of a viable organization embedding viable subsystems

and embedded itself in a higher order viable system. Therefore,

I am not just talking of two levels of recursion, but of as many
~

relevant autonomous decision, levels as we can find in the system

of our interest.

In regions we shall find different relevant institutions (from

the governmental or planning point of view) that are part of

higher order organizations and they themselves have many sub-

systems. Therefore the analysis of information flqws and conununi-

cation channels that are actually operating and their mapping in

our recursive model of a viable system would help us to recognize

the healthiness of the regional institutions. Although this

analysis considers different organizational tiers, it is not

related for the moment to the well-known problem of centralization

and decentralization. I am just pointing out the- eventual deve-

lopment of artificially viable sUbsytems and not the practical
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. ( i.e. political) decisions about the extent of centralization

or decentralization. One can argue in scientific terms about

the convenience/advantage of vesting central government more

or less with the power of planning regional development or any

other sort of planning, and I shall refer to this again later,

but it is a completely different matter, after the decision is

taken, to set up consciously or unconsciously mechanisms or

constraints that frustrate de facto the potential role of the

organizations that have emerged as a consequence of that decision.

So far I have focused my attention only on this last point. Thus,

it is an analysis that operates whatever the practical level of

centralization or decentralization is. Fundamentally I am trying

to highlight an explanation for understanding the gap between

what the different institutions claim they are doing and what

they actually do. What they claim to do is evident from the
~

analysis of their established purposes and goals, ~nd what they
~

actually do needs a deeper analysis of the actual information
..

flows and behaviour. (Beer's model is suggested as a useful

paradigm for the latter purposes). It seems to me that this

organizational assessment from the point of view of the institu-

tions' role at the regional level, if possible, w~uld provide

a metasystemic framework for the assessment of the relevance of

different planning efforts. By that I mean: are these planning

efforts capable of absorbing effectively the relevant environ-

mental variety? The meta-answer appears to be the organization

itself, and not in the quality of the planning techniques.
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5.22 Structural Effectiveness

The last part was very much concerned with the underlying

relationships that define an organization as an entity. Now I

shall focus the attention on the structures, i.e. the relation

between the parts as well as the identities of the parts which

constitute a whole.

My aim is to develop a practical approach to assess structural

effectiveness, and on the side to explicit further the suggested

tool for testing the '~rganizational consistency'. No doubt there

_______ are more or less capable structures for generating control variety,

and more or less effective mechanisms for controlling variety.

The question is whether there is any criterion of effective­
!

ness. Beer's answer is the criterion of 'viability'.

"Whatever makes a system survival-worthy is necessary to it"

and he even argues that it is sufficient to it1~ Therefore

as expected we are again referred to the model of any viable

system. If we analyse institutional structures an& compare

them with this model, we should be able to assess their effect-

iveness. Now I am explicitly talking about particular insti-

tutions and not of the underlying organizations affecting, let

us say, the regional development. Those institutions or struc-

tures that define in practice the 'modes of control' in

different socio-political contexts •. I am focusing the'analysis

on the mechanism of selforganization: homeostasis, i.e. the

tendency of a complex system to move towards an equilibrial

state. (Ashby 1952, Beer 1966, 1975).

lBeer, 'Platform for Change'. He develops this argument in the
last paper of the book, concerned with praxis.
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Different structures, are reflecting different 'modes of control'

'although essentially as was said before it ~ould be possible to

map their underlying organizations in the same model if they

are really viable systems. Of course there are many different

ways of expressing viability. The concept of variety should

help us again. As far as I can see, it is in the distribution

of organizational variety where the different modes of control

express themselves. This I consider the core of the centralization­

decentralization argument. The many different levels' of recursion

defined by the institutional set-up is the most relevant way for

distributing organizational variety. Each one of these levels

works like an amplifier of the institutional variety reacting by

themselves to the environmental buffeting and at the same time as

filters because in doing so they match variety that otherwise

would go to upper tiers. In different socio-political contexts

the 'modes of control' take on different expressions. Are there
• lr

any sort of organizational parameters for testing the effective­
~

ness of them?

Cybernetics, the science for effective organization can give us

some clues. One critical aspect is coordination. By that I mean

the structural transmission of information between the differ-

ent 'autonomous entities' of a system. If it works'it should

be one of the most powerful mechanisms for filtering environ­

mental variety. But coordination may consume a good deal of

the organization's variety. It works as a filter by reducing

the courses of possible actions of each sUbsystem (i.e. helping

to recognize the boundaries of stability between themselves and

with the environ~ent), however, this involves costs and the

organisational effectiveness consists in minimizing them.
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For example, an information system in real time may be much

more effective as a coordinative device than the traditional

coordinative meetings which are so time-consuming.

It seems that new levels of recursion are going to emerge if

coordination in a given condition is not enough to absorb

environmental variety. The new levels serve as the natural

valve for the self-organization of a complex system. But, of

cou~se, we can find a whole range of possible combinations of

recursion levels and coordinative mechanisms.

A second critical aspect is 'operational control'. It is not

enough to have well coordinated s~bsystems. They are part of

a system which is striving for its overall viability. The

variety that comes up from the subsystems plus the system's

own environmental variety should be controlled by its manage-

ment structure. Again there is a whole range of possibilities
~

from very little variety, coming up from and going down to the
t

s~bsystems (highly decentralized system) to a large variety

(centralized system). Different cultural aspects affect this

loop. For example, if an institution relies for these purposes

on the so-called 'management teams' which include managers both

of the systemic and sybsystemic levels, it would ,not be difficult

to find out that they become a 'coordinative team~ which means

that the systemic management has collapsed into the subsystemic

level, and that in practice there is no flow of variety between

two levels, just because there is only one, namely the subsystemic

level. On the other hand, managers who do not have enough per­

ceptions of the operations under their control may be affecting

the implementing capacity of the whole system, by managing
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without feedback. It is common that the perceptions of both

sides of the loop about these situations are in conflict, just

because there is no recognition that they are at two different

systemic levels, which means a language and a metalanguage.

Therefore, the 'variety balance' between controllers and con-

trolled should be studied. Actually, centralization or decen~

tralization is a matter of degrees, and clearly not of extremes.

No extreme is viable. It would be interesting to find out more

about the area of higher effectiveness and the concrete situa-

tions in different socio-political contexts.

A third aspect is the'planning' process. It is not enough for

effectiveness to have well coordinated and controlled insti-

tutions. This aspect is concerned with absorbing environmental

variety at the systemic level. What the cybernetic model tells

us is that for higher effectiveness 'planning' should be in
~

the line of command as an independent function dealing with the
~- ~

future. It is ineffective either to have 'planning functions'

under the control of 'operational managers' or to have them

just'as advisor~. of policy-makers. In the first case, the

future will be relegated by the overriding variety of today~s

problems. In the second, the necessary 'variety balance'

between present and future problems would be missed.

The political level should solve the natural contradiciton

arising from this balance. I think that, for example, institu-

tions in socialist countries are much more aware of this problem

than in other contexts. Planners are not just advisors, but

are responsible for their decisions. They are feeding directly

into the political level the outputs of their programs, struc-

turally by-passing the typical operational oriented 'managers'
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At least this means an interesting structural difference from

similar Western institutions.

But it is not enough to have well-structured planning. There

are some 'informational' complementory considerations that

should be considered for a comprehensive analysis of planning

effectiveness, and they are the subject of the next part.

To sum up so far, I· have developed a framework pointing out

ooordination, operational control and planning as a set of

interrelated aspects for studying the structural effectiveness

of any institution. The dynamic interaction of these three

aspects in particular contexts, define the different 'modes of

control' .

5.2.3 Organizational epistemology

The exposition has been concerned with the organi2ational struc-

ture of large sJstems. I have developed criteria for assessing
r

organizations in terms of the relationships betweenJthe parts,
., .

focusing the attention first on the nature of these relation-

ships, and secondly on the concrete parts of an organization.

Now I want to explore some criteria for assessing the way organ-

izations structure their knowledge of the external environment.

No doubt the complexity is so huge that we also can talk of

'modes of grasping reality'. The fact that we can observe

systems in equilibrium with their environments suggests that

in one way or another, consciously or unconsciously, organi~a-

tions have developed particular epistemologies. Supported by the

cybernetic paradigm,. I.wake the hypothesis that organizations

filter environmental information in very much the same way as

human beings do. There are filtering processes which lead to
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psychotic situations or to fairly stable recognitions of the

relevant environments. For example, an organization that has

not developed mechanisms to recognize transient situations com-

pared to normal states will probably be overloaded with details

provoking its instability, and all the ensuing consequences.

In epistemological terms the concept of information I have in

mind is that developed by Gregory Bateson (Bateson 1973).

He suggests that the mental world, the mind, the world of

information processing - is not limited by the organisational

boundaries, and that the delimitation of an organizational

mind must always depend upon what phenomena we wish to under-

stand or explain. Obviously, there are lots of message pathways

outside the boundaries! and these and the messages which they

convey must be included as part 0; the mental system wherever

they are relevant, and finally he states: "In principle, if
~

you want to explain or understand anything in human behaviour,
~

you are always dealing with total circuits, complet~d circuits".l

He has developed this epistemology as an explanation of human

knowledge, but its cybernetic connotation suggests that. it is

also valid for any viable system. He is pointing to the main

self-regulative mechanism: feedback. In practice, 'I suggest it

is useful to recognize the expressions of these 'total circuits'

in particular organizational set-ups. The focus. of attention

should be in the links between organizations and their

1 Bateson, Gregory: "Steps to an Ecology of Mind" Paladin, 1973
p. 423.
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environments and the internal continuity in the flow of infor-

mation. Systemic breaks of continuity lead to a wrong epistem-

ology and.I think that this problem, for reasons that should

be explored, is more relevant in bureaucratic institutions.

The model I have in mind to explore these circuits is the one

developed by William Powers in his book 'Behaviour: the control

of perceptions'. (Powers 1973). He has developed this model

from the psychological viewpoint, nevertheless it is a cyber-

netic model and therefore we can expect its mathematical

expression to be an isomorphism of the behaviour of all viable

systems.

When he refers to perception he means in general the entire

set of events, following stimulation that occurs in the orga-

nization, all the way from the sensory receptors to the highest

relevant decision centres in the organization. The sensory.
receptors get signals from the environment. The per~eptual

~

functions are the computing networks that transform various

signals into one signal of higher order, and therefore they

can be represented in a block diagram by a box receiving

several signals and emitting one signal.

The main proposition of the model is that all behaviour is

oriented all the time towards the control of 'certain quantities'

with respect to specific 'reference conditions'. This means that

feedback is the central and determining factor in all observed

behaviour. And he states: "The purpose of any behaviour is to

prevent 'controlled perceptions' from changing away from the

'reference condition'. Purpose implies goal: the goal of any

behaviour is defined as the 'reference condition' of the
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'controlled perception'."'

The nodel consists of a hie~archy of feedback controls, where

higher lev~el organizations counter disturbances of the control-

led quantities by changing the reference conditions for lower-

level organizations.

This model of behaviour provides an explanation and the mechan-

ism3 for the transmission and aggregation of data in a complex

organization. Therefore, I think that it is a useful paradigm

to study ucomplete circuits' in Bateson's sense, although it

does not provide criteria for recognizing the 'certain qualities'

under control. But they are a result of the homeostatic equili-

brium of the orgunization with its envirorunent, 1. e. they are

variables that define the area of equilibrium. This process

means an impressive filtering of environmental variety. 'l'he

system actually selects a set of variables that seem to be vital

to it.
i::.

If for any reason an organization perceives relevant data at

Y higher rate than the feedback mechanisms are capable of

processing, or if it is perceiving data for which there are

no feedback mechanisms at all, these additional data \vould be

disturbing the systems operations until the mechanism is im-

proved or built up, or else the system enters in oscillation.

Viable systems are all the time in this process. The assessment

of how this process happens and the nature of the mechanisms

themselves in different institutional contexts is where I have

focused the attention in this part. They are going to give us

1 w. Powers "Behaviour; the control of perceptions", page 48



- 26 -

a picture of the institutional cognitive process. I think all

this conceptual framework gives a paradigm for assessing in

particular, the information systems already in use. The nature

of the operating conununication channels, the systemic selection

of control variables, the time lags, the mechanisms for aggrega-

ting data, the setting of reference levels, etc., are elements

of this analysis and point out the nature of the system's

knowledge.

6. Summary

The three proposed steps for organizational assessment are

not different in the sense that one has to be done first to

continue \vith the following. Although they are systemically

integrated, it is perfectly possible to study each one of them

alone. Of course the cost is a loss in depth and synergy, but

st~ll I think the analysis is useful. The 'test of consistency'

is pointing to the role of the parts in the context of the

\vhole, and as mentioned before, not to the centralization/

decentralization issue. The argument is centred olli~the concept

of self-production. It was suggested that a healthy organi­

zation is oriented to its own self-production, as opposed to

organizations tuned to the self-production of particular

'institutional centres'. In the latter case we can find parts

'artificially alive', and therefore the criterion of viability

was suggested to render this test operational. Th~ aim of the

test is to provide an explanation for why institutions behave

differently from \-lhat they claim to do.

Of course we can give a negative connotation to this mechanism

of self-production of particular 'institutional centres', and

therefore being afraid of even suggesting this sort of analysis.

But it seems to be a very natural mechanism that makes the

difference between the 'ideal organization' and our 'real
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organizations', and its presentation was intended to find out

methodologically a feedback loop to bring closer these two

situations. At this stage its practical consequence would be

to focus·the attention on the underlying organization of the

systems we are concerned with, and not just on the institutions.

Its application to different cultures may bring to our attention

an inte£esting area for suggesting organizational changes.-Regional planning systems, if not highly sensitive in political

terms, would be sui table for this purpose.

The test of structural effectiveness is oriented towards.

institutional assessment and pointing to the balance between

the different structural relationships. Coordination, operational

control and institutional planning are the three suggested

factors to be tested and measured in each institution. Each

one can be analyzed from the point of view of the variety it

generates and absorbs. A healthy institution develops balanced

relationships between the organizational parts that come out n

as a result of the self-orgmlization of complexity (of course

this has nothing to do with the organizational chart). There

is a whole range 6f possibilities in the flow of variety; they

define different 'modes of control'. This argumenti'~deals wi th

the core of the centralization/decentralization issue.

The last suggested step is to test organizations from the

viewpoint of the nature of the perceived information from

the environment and its internal processing in the organization.

It points out the need for assessing the characteristics of the

loops that link perceptions to decisions. The nature of these

loops define the organizational cognitive process. In particular

the time lags and the mechanisms for aggregation of data are

parameters to help the elucidation of these processes in

different contexts. A particular area of interest for this

test are the information systems in use, although its scope

is wider than that.
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Finally I want to stress the systemic inter~e1ations of the

three suggested tests. vfuile the first is intended to provide

an understanding of the role of the parts in the whole and

the constraints for change, the second is concerned with the

structural effectiveness of each part, which is in turn very

much defined by the nature of those constraints; in particular

the potentiality of these structures. The last test is taking

into account the dynamics of the structures and organizations

thus assessed.
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