A CYBERNETIC PERSPECTIVE on POLICY-MAKING and PLANNING in

LOCAL GOVERNMENT

MICHAEL FLOYD

Thesis submitted for the Degree of Doctor of Philosophy in the

Department of Cybernetics at

Brunel University Uxbridge Middlesex England

September 1983



(1)

ABSTRACT

This thesis explores some of the central problems confronting policy-
makers and planners in local govermment. These problems are seen to
stem from a view of planning which is characterised as top—-down.

Previous attempts to apply cybernetic ideas to these problems -

characterised as the 'systems approach' - have failed partly on

account of their failure to question this view.

Cybernetics, it is argued, offers a fundamentally different
perspective on planning, which emphasises the importance of processes,
whereby the plans and policies of different organisations are mutually
adjusted to each other — from the bottom up. The dynamics of this
process are examined and cybernetics, most notably the work of Ashby,

is shown to offer a number of insights into how it can be facilitated.

Such a radical re—assessment of the nature of planning requires, at
the same time, a much wider conception of the role of policy.
Policies, it is suggested, are all too often thought of as purely
prescriptive. A policy framework must instead be regarded as
incorporating also a complex hierarchy of values, aims, goals and

objectives, whose inter—-relationships can be compared to that between

the various components of a body of scientific knowledge.

Such a perspective on planning and policy-making points towards a
novel conception of government. Instead of imposing order from
above, its primary function would become that of facilitating and

encouraging the mutual adjustment process and collaboration between

local organisations.
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INTRODUCTION

A gzbernetic Perspective

This thesis represents an attempt to look at policy-making and
planning in local government from a cybernetic perspective. Just
what does this mean? The question might be answered by saying
that cybernetic ideas have been applied to the problems
encountered by those engaged in these two activities. Given a
list of the cybernetic ideas this would undoubtedly provide some

insight into what the thesis is about and, in fact, several key
cybernetic concepts -— though by no means all - are discussed at

some length in Chapter 2.

The answer though begs several questions. In particular, the
meaning of the terms 'apply' and 'problems' is not at all clear in
this context. It might be more accurate to say that cybernetics
has been used to identify and describe current issues of concern
in regard to policy—making and planning in local government which
are 'cybernetically interesting'. This actually reflects more

adequately the nature of the thesis but further elucidation is

still required.

It is therefore perhaps more helpful to go back to 'first
principles' and try to encapsulate the subject matter of
cybernetics. Cybernetics, it might be argued, is essentially
concerned with how systems behave and, more especially, with how

‘their behaviour can be influenced. One might add that it is



concerned equally with the behaviour of natural and man-made
systems and with gaining insights into how control is achieved in
the former with a view to utilising these insights in designing
ways of controlling the latter. Certainly this latter aspect
features large in the history and achievements of cybernetics,

although it does not form a significant part of this thesis.

Although such a definition also begs several questions - such as
what is meant by "system' - it does reflect quite well the first
part of the thesis. Thus Chapter 4 discusses the system that
planners in local government are concerned with, its behaviour and

the ways in which the planners seek to influence this behaviour.

The Case Studies

At this point it would perhaps be helpful to say a few words about
the use of what might be called 'case studies' in the thesis.

The exploration of the local government planning system in Chapter
4 is initially couched in very general terms but, in order to
progress beyond a certain point, it becomes necessary to root the
discussion in a real-1life situation, Thus, planning in one
English county, East Sussex, becomes the focus of the

investigation, This focus is adopted for a number of reasons.

To begin with, as far as is known, it has not been done before.
Previous attempts to apply cybernetic ideas to planning (discussed

in some detail in Chapter 1) have been couched in very general and
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abstract terms, with a view to advocating a completely new,
cybernetic, or 'systems' approach to planning. This may well
have been partly responsible for their failure to have any lasting
impact. (A less ambitious attempt to apply an 'operational
research' approach to local government, which was based on a very
thorough and detailed study of one local authority (FRIEND &

JESSOP,1969), was very much more fruitful and successful.)

It might, on the other hand, be argued that by grounding the
discussion in the experiences of one area and one local authority,
the thesis risks becoming too parochial and that its findings will
lack any general applicability. This is not the case however and

all of the problems discussed have been observed in other areas,
so0 that East Sussex is being used to illustrate and explore
problems and issues o0of widespread concern. In order to
strengthen this assertion a number of references are in fact made

to the experiences of other authorities.

ToEdown and Bottom—up Planning

Thus for example, the detailed examination (in Chapter 5) of the
difficulties of controlling the growth in population in East
Sussex, has very close parallels in every area of the country and,
for that matter, in countries overseas. These and other problems
of imposing order from the top down, lead to a view of planning as
being more usefully conceived of as an inter-organisational

process. In such a process, which is examined at some length in
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Chapter 6, the policies of many organisations - such as local
authorities, public utilities and government agencies - are

mutually adjusted to each other from the bottom up, so to speak.

This process can usefully be compared with the way in which a
famous cybernetic mechanism - Ashby's homeostat - behaves. In

this way, considerable insight is provided into the dynamics ot

the mutual adjustment process and into ways of facilitating it.

Values, Aims, Goals and Objectives

Prevailing approaches to planning are hampered not only by too
great an emphasis on imposing order from the top down, but also by
a widespread confusion regarding the nature of policy and the
meaning of such terms as 'values' and 'aims'. In Chapter 7, the
thesis begins to explore some 0of these issues in the context of
‘local authority planning. Then, in order to progress further, it

drops down several tiers in the hierarchy of local government and
examines the role of policy in the context of a single social

service facility, the Westminster Work Centre.

Thus, in Chapter 8, the various forms that policy can take are
examined in turn and, in particular, the role of its aims, its
goals and objectives, The way in which these are inter-related,
it is argued, is an absolutely key cybernetic question and one
that the thesis attempts to resolve. It is suggested that in

many respects, a policy framework is similar to a body of



....5...

scientific knowledge, with its various components of observations,
theories, hypotheses and so on. Such a comparison is especially
useful when considering (as in Chapter 9) how the policy framework
of the Work Centre may evolve in such a way that it becomes better
matched to the environment of the Centre and, furthermore, can

adapt to changes in that environment.

The Nature of Government

In drawing together these various themes, the thesis (in Chapter
11) arrives at a novel conception of the role of government. 1f
the futility of much top—down planning comes to be recognised,
government, it is suggested, can usefully be regarding as having a
primary role in facilitating and encouraging the process of mutual
ad justment and of collaboration between local agencies. Such a
conception has tremendous significance for the impact that
computers and other forms of new information technology may have
on policy—-making and planning. At present, many see them as
strengthening the power of the centre and making possible the kind
of tight control that communist countries have attempted, so far

with only limited success, to impose on their economies and

people.

The new technology could however contribute equally, if not more,
to facilitating the mutual adjustment process. Used in this way,
computers might instead be seen as making possible a more

decentralised and more participative form of government.



The Need for Further Research

Clearly much more work needs to be done before such a vision can

be realised. In particular, such work needs to draw upon a wider
range of cybernetic ideas than has been possible in this thesis.
As will be seen in Chapter 2, this thesis leans heavily on the
work of Ashby and the particular strand of cybernetic thinking he
has inspired. Other contributions - such as those of Forrester
and Vickers - have been drawn on - and are discussed in Chapter 3,
but cybernetics is an immensely fertile area. The field of
artificial intelligence provides but one example of an area in

which a tremendous amount of extremely relevant work has been done

but which remains almost untapped in relation to local government.

Whatever happens, it will be essential to avoid the dangers of
basing a more cybernetic approach to planning and policy—-making on
too narrow and limited a range of cybernetic ideas. These
dangers are all too evident in the history of the 'systems
approach' to planning and it is with this experience and a

discussion of that can be learnt from it, that this thesis begins.



CHAPTER 1

THE SYSTEMS APPROACH TO PLANNING

In the late sixties and early seventies, the attention of local
authority planners was drawn towards something which came to be
known as the 'systems approach'. A number of articles were
written about it and two books appeared (MCLOUGHLIN,1969 and
CHADWICK,1971), which were greeted as heralding a new era in local
government planning. Subsequently central government advised
local authorities to follow an approach that was, 1in many
respects, similar to the approach advocated by these two writers,
when preparing their land-use, or 'structure', plans (DEPARTMENT

OF THE ENVIRONMENT,1974).

Following the widespread application of the systems approach, many

planners have become disillusioned with it and other approaches,
which place more emphasis on the political and sociological
aspects of planning, have become more fashionable,. It 1is,
nonetheless, evident that the adoption of a 'systems approach' did
represent a major advance and that a good deal can be learnt from
what happened. Furthermore, this thesis will be seeking to build
upon this earlier work, vrather than to offer yet another,
completely different, approach. One of the reasons the 'systems
approach' failed to achieve as much as its most enthusiastic
proponents had promised, was that it was something of a hybrid,

with cybernetic and systems ideas being grafted onto other ideas
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that were, in cybernetic terms, naive and unsophisticated.

It will be helpful to begin by examining an idea that is not only
central to cybernetics but which was recognised as crucial in
relation to planning by one of the foremost advocates of a

'systems approach' to planning (MCLOUGHLIN, 1969).

sttemic Change

Systemic change is a term used to describe a process in which the
actions of an individual, or an organisation, can have far
reaching effects on the actions of other individuals, or
organisations and can, in some instances, come full circle and
affect the actions of the individual, or organisation, that

initiated the process of change.

Consider, for example, the problems of Mr Smith, the proprietor of
a small clothing manufacturing firm, Withit Weatherwear Ltd (this
example is taken from MCLOUGHLIN,1969). Mr Smith is finding it
increasingly difficult to recruit and retain his workers and
realises eventually this is due to local authority housing
clearance and redevelopment at lower densities. This has resulted
in there being fewer women - who form the bulk of his workforce -
available to work in the factory. Higher rents have also meant
that they are seeking better pay than he can offer. S0, he moves
to new premises in two adjoining terrace houses, Mrs Brown, who

lives next door, has been thinking of moving out of the area and
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the arrival of a factory next door causes her, and her son and
daughter—in-law, to look round seriously for new accommodation.
Eventually, they find a bungalow in the suburbs. The young Mrs
Brown is a keen tennis player and, like many others moving into
the area, she applies to join the tennis club. The influx of new

members causes problems for the small club with its limited

facilitieSeees And so on.

Advocates of the 'systems approach' point out that this kind of

chain reaction is extremely common in human societies and becomes

even more so as people and organisations become more and more
dependent on one another, They further argue that the main task

of planning is to guide and control such systemic change.

The Role of Plans

So far, so good, but difficulties begin to emerge when the
detailed nature of planning and the ways of guiding and
controlling change come to be considered. It is suggested, for
instance, that 'effective control must be based on understanding
and is often gained through learning by experiment'’
(MCLOUGHLIN,1969). Now this is clearly not so. Many people
drive and control motor cars, of whose inner functioning they have
only a very vague notion. Similarly, in the case of central
heating systems, it is evident that many people manage to control
these, in spite of being woefully ignorant of the processes of

convection. Furthermore, the control of processes, which are not
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understood and which are 'black boxes' as far as the would-be
controller is concerned, is a central theme in cybernetics. One
can, though, concede that control is made easier, and possibly
more effective, by greater understanding and it is more the way in

which this understanding is to be gained that is at issue.

If one wishes to understand, say the processes of urban growth or
decay, and one 1is unable to experiment directly with these
processes, then it is necessary to learn about them and experiment
on them by means of models that simulate these processes. Or so
it is argued by the advocates of the 'systems approach', who claim
that '"it is not always possible to experiment with the actual
situation ... we have to simulate the situation as best as we can
and carry out our experiments and learn to know the system's
responses by way of analogies or models of the real thing'
(MCLOUGHLIN,1969). Thus, excited by the possibilities offered by
larger and larger and increasingly powerful computers, planners -
in the late sixties and early seventies - began building complex
models of urban systems, requiring vast amounts of data., The
data was needed both to quantify the basic parameters of the model
and to 'calibrate' them against reality. Huge amounts of money
were expended - both here and in America - with all too little

evidence of substantial benefits to anyone other than the model-

builders (LEE,1973).

This development ignored two factors. It ignored the possibility
that scientists — most notably astronomers — do in fact learn a
great deal about systems simply by observing them, Science does

not rely entirely on experiments (the fallacy that science and
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experiments are virtually synonymous is one that has pervaded much
of the social sciences). Ordinary human beings, including the
advocates of the 'systems approach', learn a tremendous amount

from experience - often of a very unstructured and ambiguous kind.

Secondly, planners, unlike astronomers and some social scientists,

can intervene in the system they wish to control, so that much can

be learnt from analysing carefully the outcomes of such

interventions, however limited.

Perhaps the most unfortunate conclusion that emerges from this
misconception of the way in which urban processes can be
understood concerns the actual nature of the plans that draw upon
this understanding. Plans, it is suggested, are to provide the
basis for exercising control over the urban system and therefore
must express, in precise terms, the way in which change in the
urban system should take place and the rate of that change. In

other words, planners should chart out a course for the urban

system to follow.

Plan Preparation

Leaving on one side, for the moment, the question of whether this
view of planning is either appropriate or practical, there remains
the key issue of determining what course of development is to be

selected, or in other words, how the city is to evolve.,. The

answer provided by the 'systems approach' is essentially a very

simple one. It is to evaluate, over the period of time covered
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by the plan, each of the states that the city passes through and
select that course which results in the 'best' set of states.
The problem of conflicts arising from one course offering a better
state in the near future and a worse one in the more distant

future, is ignored but more important is the approach taken to

evaluate the state of the city at any one time.

This is to assess to what extent a large number of objectives,
that have been formulated prior to examining the various possible
courses of development, are achieved in each case, These
objectives are derived from more general goals. For example, the
goal might be providing the most convenient pattern of major
shopping centres for people in the area. An objective, against
which a plan might be evaluated, would then be 'minimising the
total amount of personal travel involved in reaching major

shopping centres’.

But how are these goals arrived at? Where do they come from?
Many of them are things which most people would regard as 'good’
but others, such as the re-distribution of income amongst a
population, might be more controversial. More significant still
is the need to assign priorities to goals. How is the
improvement of the shopping centre pattern to be rated against,
say, better transport facilities for commuters. The answer, it
is often suggested, is to refer these kinds of questions to the

politicians but this is too facile a solution.



Plan Imglementation

Such a view of plans leads naturally to a clear conception of what
is required to implement such plans. All that is required is
that the city shall follow the course which the plan has charted.
The control processes involved are said to be those occurring in
such simple devices as thermostats, that is 'error—controlled
regulation'. The planner is pictured as a helmsman steering the
city. His attention focuses on the plan - the charted course and
the future states through which the city should pass - and on the
observations which indicate its actual state. In order to steer,

he has two main controls. One is his influence over public
investment, development and policy and the other can be visualised
as a switch marked 'on/off' or 'yes/no' by which he releases or

blocks private proposals for change.

It is recognised that serious deviations from the charted course
and the discovery that major interventions are necessary might
well indicate the need for a review of the plan, because its aims
and assumptions may be due for overhaul. But under just what
circumstances a review might be necessary, and why this should
imply the need to overhaul the aims and assumptions of the plan,

is not at all clear.

Having identified planning as essentially a steering function,
several advocates of the 'systems approach' attempt to show how
cybernetics can be applied to improve its effectiveness. They
point out that all highly complex systems achieve equilibrium or

internal stability in two ways. The first of these is 'the
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organisation of the internal relations between parts interacting
through their connections'’. (Just what is meant by this is not
explained in any detail,) A second way depends upon their
capacity to anticipate and absorb any disturbances in their
environment, Surprisingly however the role of homeostatic
mechanisms in an urban system and how planning or policy-making

might contribute to the achievement of homeostasis, 1is not

discussed.,

Like many other would-be appliers of cybernetics, the advocates of
the 'systems approach' quote approvingly Ashby's 'Law of Requisite
Variety', to the effect that the 'variety' in any control device
must be at least equal to that of the disturbances. It is
suggested that, at present, planners achieve this by 'ad hoc'
control involving a continuous torrent of development decisions,
appeal decisions, building inspectors' reports, Registrar
General's mid-year estimates, Board of Trade returns, and so on.
Both McLoughlin and Chadwick cite, with approval, Beer's colourful
and evocative description of such attempts as trying to 'enumerate
the proliferating variety of the world situations' (BEER,1966) and
his view that they are doomed to failure. They also go on to
argue with Beer that the answer lies in 'a model of the real world
in which variety is reduced but in such a way that it can be
regenerated later on' (BEER,1966). Discrepancies between the
model's prediction and what actually happens are then 'fed back to
the model's structural and parametric design elements (so that)

its predictive powers are being amplified by a learning process'

(MCLOUGHLIN,1969). The way in which variety is being

'regenerated' and the model's predictive powers are amplified, and
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the 'black box' comparator, which plays such a central role in

Beer's formulation, are only mentioned in a brief footnote.

Criticisms of the Systems Approach

Although the 'systems approach' was greeted initially with
enthusiasm by large sections of the planning profession, its
weaknesses did not go entirely without notice, In particular,
its treatment of goals and the part they played in planning, was
criticised by a number of writers. They rejected the notion that
goals should be regarded as an input to the planning process and
stressed, instead, that 'planning is concerned with the setting of
goals as well as the pursuance of goals ... the function of
systems planning (is) to uncover and co—-ordinate the desires of
the system's components - the power structure of systems is

probably the most important single factor for any planner to

consider' (SILVESTER,1973).

A related criticism was that the approach failed to grapple with -
or even to recognise - the existence of conflict. Instead, it
implicitly assumed a societal consensus on what the goals of
planning should be. A number of critics see the 'systems
approach' as having followed in the tradition of a good deal of
earlier sociological writing which emphasised consensus and
stability over conflict and change. Thus Drake writes that 'the
"systems approach'" defines society as a system ... following

Parsonian sociology ... (and) does not take adequate account of
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social conflict and change ... (It) imposes an artificial
definition on social reality of consensus or limited conflict, and
of a system where each part can function to the mutual benefit of
each other' (DRAKE,1976). While there may be some truth in this,
one's faith in the writer's understanding of the thinking behind
the 'systems approach' is somewhat undermined when she goes on to
give, as an example, the Chilean experiment. '"The lesson of
Chile is that Stafford Beer's system of government did not take
enough account of politics and conflict, so that it was eventually
overthrown' (DRAKE,1976). The implication here might be that the
CIA possess a superior planning methodology! Nonetheless, Drake
does manage to put her finger on one of the major weaknesses of
the 'systems approach', at least as described by McLoughlin and
others. Planners, she points out 'are in the position of ''piggy
in the middle" between the values and goals of different social
groups. The difficulty then is to allocate priority to different
goals and to understand the value system of different groups

involved in the decision-making process. Systems theory does not

set out to do this' (DRAKE,1976).

When considering criticisms of the approach it is however
essential to distinguish between those which apply to those
aspects where cybernetic thinking - albeit of a limited kind - has
undoubtedly been influential and those aspects which derive from
earlier 'pre—-cybernetic' approaches. Of these, one in particular
could be said to be of especial importances, This is what has
been termed the 'Rational Choice' approach. In fact, it could be
argued that the 'systems approach' is really no more than the

'Rational Choice' approach, dressed up in modern clothes.




At the heart of this approach is the belief that in order to
qualify as rational, actions and choices must be taken with an
explicit aim in view. They must be directed towards that aim, or
goal. An action is, in other words, rational to the extent that
this aim is pursued consciously and consistently and means - or
objectives — are selected according to this end. This, it has
been suggested, implies that only if we possess, in effect, a
'blueprint' for the state of society that is sought, can a plan
for rational action be drawn up. This belief has been analysed
and extensively criticised by Popper (POPPER,1945). He
characterises it as 'Utopianism'. Not only is such a view
misguided, according to Popper, it is also a direct threat to a
more 'open' society. Popper regards Plato, with his belief in
absolute and unchanging ideals, as being responsible for the
persistence of this view of the world. He sees it, furthermore,
as having led to the philosophy of Hegel, which in turn was an
important source of many of Marx's ideas, which he labels as
'historicism' and as being an especially dangerous threat to the
open society he wishes to protect. He goes on to argue that
'Utopianism' can work only if it is implemented by a strong,
centralised rule. Furthermore, it leads, he says, to calls for
the radical reconstruction of society as a whole and for sweeping
changes whose practical consequences are hard to foresee or

determine, given the limited experience on which such calculations

must perforce be based.

Critics of such an approach also draw attention to the problems to

be encountered if an attempt is made to grapple with and to




....18...

resolve the inevitable conflicts between the different value
judgements that bear upon a choice. For example, if the choice

concerned the design of a new road, the question of what kind of
use it should cater for arises. Should it be built primarily for
goods vehicles, for inter-city travellers or for commuters? This
in turn railses questions of whether commuting should be
encouraged, what to do about the congestion, traffic deaths,
social mobility and so on. Choices about which neighbourhood the

road must run through raise equally difficult issues.

The 'systems approach' is also regarded as having mistakenly
espoused the cause of seeking comprehensive or synoptic solutions
to problems, Thus it is accused of trying to consider every
possible choice and to evaluate all the possible consequences
stemming from these, instead of focusing on a more limited and
manageable number of possibilities. These criticisms, which have
been presented most forcefully by Lindblom and Braybrooke
(LINDBLOM & BRAYBROOKE,1963), are based upon a recognition of the
limited cognitive capacities of human beings. In particular, they
point to the work of Bruner and his colleagues, which show 'that
our minds do more than merely throw out what is unaffected by new
activitye..eee Rather, our minds determine what is relevant and
irrelevant, by imposing a structure upon the problem situation'

(BRUNER et al,1956). In other words, the rational-deductive

ideal may be compared to the 'simultaneous scanners' of Bruner's
experiments whereas practical policy analysts behave more like the

subjects who focused on specific instances and hypotheses and were

thus much better able to cope with more complex problems.
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Lindblom and Braybrooke also compare the synoptic approach with
someone riding a bicycle, using a formula for the turn to give the
front wheel to correct a given angle of unbalance at a given
speed; and to planning one's purchase having first determined
one's indifference curve between all possible product mixes. The

ordinary consumer, they suggest, simply compares policies at the

margin and chooses directly the preferred policy.

Criticisms of a 'Czbernetic' Model of Control

Some of the criticisms have however been less concerned with the
rational and comprehensive ideals of the 'systems approach' than
with what the critics regard as a 'cybernetic' model of control,
on which it is seen to be based. By this, they mean the process
of goal-setting, measuring actual achievement, comparing
achievement with goals and the feeding back of this information to
policies and actions, so that the 'errors' are corrected.
Although the use of the term 'cybernetic' to describe such an

approach is unfortunate and misleading, the criticisms of it in

the context of planning are essentially sound.

Thus it is pointed out that, for such an approach to be relevant,
three conditions would have to be met. To begin with, it would
be necessary to formulate a quantitative standard - or standards
which correspond to the accomplishment of the goal — or goals - of
the plan. Secondly, this model of control requires that actual

performance can also be measured and, thirdly, it must be possible
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to translate information on the discrepancies found into suitable
interventions that will remove such discrepancies. Several
writers have pointed out that not only are these conditions seldom
met, but that they are not even satisfied in the case of the less

complex situations with which management in business has to deal.

This view has been argued most forcibly by Hofstede
(HOFSTEDE,1975) in relation to management control. He also
suggests that even where some of the conditions are met the
approach fails because of its implementation using a division of
labour inherited from Taylor's scientific management philosophy.
In this 'measuring and comparing are often done by the staff
personnel of a controller's department and standards are set by

higher line management, while the actual process to be controlled

is worked out by operating personnel’. Hofstede advocates
instead what he calls a homeostatic control model, in which 'semi-
autonomous groups take over most of the management control roles
previously fulfilled by superiors and specialists ... the links to
the organisation's needs (are) mainly established through the
standards which others in the organisation set for the group's
tasks'. While his choice of terminology is somewhat

idiosyncratic, it is worth noting here that the distinction

Hofstede is making is an important one.



The Way Forward

In this outline of the 'systems approach' and discussion of its
shortcomings, two issues in particular have been much in evidence.
One 0of these is the nature of goals, objectives and the various
other terms, such as aims, that are sometimes used in their stead.
The other concerns the process by which these are achieved. Such
issues lie at the very heart of cybernetics and the inadequate
treatment of them by the 'systems approach' must not be taken as
an indication that cybernetics is of only limited relevance to
planning. The conclusion to be drawn is rather that so far the
use made of cybernetics has been somewhat limited. There is an
urgent need for those concerned with these matters to dip more

deeply into the repertoire of cybernetic insights and 1ideas.

Clearly the starting point must be an attempt to identify and

delineate just what these cybernetic ideas are and in the next

chapter a number of them are discussed in some detail,
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A CYBERNETIC PERSPECTIVE

There are probably many reasons why the application of cybernetics
to planning has so far been disappointing. But there can be
little doubt that one of them is the fact that cybernetics is a
relatively new discipline. It is, furthermore, a discipline
whose exponents hold different and, to some extent, conflicting
views as to its nature, At least three distinct strands of

cybernetic thinking can be identified.

Strands of Cybernetic Thinking

The foundations of a 'cybernetics' discipline were laid down in a
paper by Rosenbleuth, Wiener and Bigelow (1943). Wiener later
(WIENER,1948) offered a definition of 'cybernetics' that has been
remarkably durable; he suggested that it is 'the science of
control and communication in the animal and in the machine’.
Wiener's contribution was that of pointing out that the kind of
man—-made mechanisms, developed during the Second World War to
enable guns to home in on their target, were essentially similar
to the processes in animals and human beings which enabled them to
seek and achieve their goals. Underlying both of these, he

suggested, was something called 'megative feedback' or error-
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controlled feedback!,.

This basic idea lends itself to being developed in a number of
ways. The first of these is to see whether all of animal
behaviour - or more generally, all of biology - can be understood
in terms of the fundamental concepts of physics, which have
already been used to explain and design the man-made control
mechanisms, Such an aim was of course not new. The belief that
all of biology could eventually be reduced to physics - or at
least to chemistry, which itself is thought to be reducible to
physics = was one that many scientists had held. Wiener however
was proposing a way of removing the non-physical and teleogical

concepts that had continued to play a significant part in

biological thought up to that time.

This approach to cybernetics was one that was pursued most
systematically by Ashby who attempted to provide a basis for
understanding not only the lower—level processes of control in
animals but also the higher—level processes, in which the brain
plays a key role. It is worth noting though that Ashby
recognised that he had not incorporated the phenomenon of
consciousness into his framework. He says quite explicitly that
'consciousness and its related subjective elements are not used
for the simple reason that at no point have I found their
introduction necessary' (ASHBY,1954). He points out that his
book is, in fact, only concerned with 'a property - learning -
that has long been recognised to have no necessary dependence on
consciousness’. However, unlike the more arrogant advocates of

reductionism, Ashby acknowledges that 'showing that consciousness



1s sometimes not necessary gives us no right to deduce that
consciousness does not exist. The truth is otherwise, for the

existence of consciousness is prior to all other facts'

(ASHBY, 1954).

This first book of Ashby's was addressed primarily to biologists
but in his second book he endeavoured to communicate a much
broader and more ambitious view of cybernetics, one that was very
much in keeping with Wiener's original definition of it as 'the
science ‘ of communication and control', In this book, he
develops, in a very rigorous and systematic way, a set of concepts
with which one can not only understand learning in animals but
which can be used to tackle hitherto insuperable problems of
designing control mechanisms for extremely complex systems,
including those with which the social sciences deal. Thus he
argues that 'the second peculiar virtue of cybernetics is that it
offers a method for the scientific treatment of the system in

which complexity is outstanding and too important to be ignored'

(ASHBY,1956).

In his second book Ashby also offers an alternative definition of
cybernetics as 'the study of systems that are open to energy but
closed to information and control’. Here Ashby is modelling
cybernetics on physics, which achieved so much by studying systems
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