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SUMMARY

This thesis reviews the main methodological developments in public
sector investment appraisal and finds growing evidence that appraisal
techniques are not fulfilling their earlier promise. It is suggested
that an important reason for this failure lies in the inability of these
techniques to handle uncertainty except in a highly circumscribed fashion.
It is argued that a more fruitful approach is to strive for flexibility.
Investment projects should be formulated with a view to making them
responsive to a wide range of possible future events, rather than embodying
a solution which is optimal for one configuration of circumstances only.
The distinction drawn in economics between the short and the long run is
used to examine the nature of flexibility. The concept of long run
flexibility is applied to the pre-investment range of choice open to the
decisionmaker. It is demonstrated that flexibility is reduced at a very
early stage of decisionmaking by the conventional system of appraisal
which evaluates only a small number of options. The pre-appraisal
filtering process is considered further in relation to decisionmaking
models. It is argued that for public sector projects the narrowing down
of options is best understood in relation to an amended mixed scanning
model which places importance on the process by which the 'national
interest' is determined. Short run flexibility deals with operational
characteristics, the degree to which particular projects may respond to
changing demands when the basic investment is already in place. The
tension between flexibility and cost is noted. A short case study on
the choice of electricity generating plant is presented. The thesis
concludes with a brief examination of the approaches used by successive
British governments to public sector investment, particularly in relation
to the nationalised industries.

appraisal; flexibility; project; decision; national
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PREFACE

Some of the ideas explored in this thesis have their roots in
my owWn éxperience of project appraisal, first of all as a membexr of
the econcmic planning staff at the Ministry of Overseas Development,
then with the Department of Technical and Economic Co-operation in
Thailand and with the Bureau of Agriculturél Economics in Canberra.

In all these places I was fortunate enough to work with colleagues
whose wide experience and continuing interest in the subject provided
a stimulating and thought-provoking environment.

Later, Ernest Braun as head of the Technology Policy Unit at
the University of Aston, gave me the opportunity to reflect on this
experience and to pursue the ideas further. My thanké are due to him
and to my supervisor David Collingridge for his care in reading earlier
drafts and for his many helpful comments.

Most recently, my colleagues in the Econogics.Department aé
Wolverhampton Polytechnic have provided very tangible support in
bearin; héavier teaching loads that I might have a lighter one.

Sandra Oliver and Marilyn Mansell have typed thislmanuscript with care
and efficiency.

Above all I am happy to have this opportunitf to acknowledQe the
debt I owe my family. I cannot adequately express my thanks to my
mother and aunt whose support stretches back to mf'childhood, to my
owﬁ children who have shown a tolerance and understanding beyond their
years, and most of all to David without whose help and encouragement

the task would have proved insuperable,



CHAPTER 1 - Introduction: Problems and Issues

The principal problem addressed in this study is the current
dissatisfaction with that area of decisionmaking which may generally
be desﬁribed as public sector investment analysis - dissatisfaction with
both the end results of this deeisionmaking,_the projects which are
implemented and therefore, by implication,with the framework within
which decisions concerning national capital expenditure are taken.
Examples of specific projects which have become the focus of
extreme dissatisfaction spring readily to mind and are well documgnted:
Concorde; the Sydney Opera House; the Aswan High Dam; the Humber bridge;
the AGR prograﬁme; e More generglly, hospitals are built and only
half utiliéea, lacking necessary equipment and staff, housing developments
are demolishedldecades-befcre their initial capital charges will be cleared
by the unfortunate authorities responsible, processing ﬁlants are built
and the raw material input never eventuates, and so the list lengthens.
The common thread running through all these public investments is, to
put it at its most basic, that they did.not fulfill-the expectations
which prevailed at the time they were initiated, although the individual
reasons for this may appear to wvary widely - excessive cost of execution,
functional incapacity, technical unsuitability or simply lack of demand

for their product. Nor can this view be dismissed merely as stemming
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from tabloid journalism which loves to highlight the one failure out
of a hundred Successesi. Where monitoring and ex-post evaluation of
more routine projects has been undertaken, findings here, too, have
been less than encouraging. Where encouragement may be derived it
appears to be due mainly, not to supefior planning ability or the use
of more sophisticated appraisal techniques but rather to the ability
of project controllers to modify and adapt the project to take account
of changed circumstances which were not and in many cases could not
have been foreseen at the outset. Although this characteristic of
flexibilit? or adaptability has in the past been more likely to be the
result of a fortunate accident rather than de;iberate designz, it is
nevertheless a crucially important indicator of the direction in which
we should seek ways of improving public sector analyéis and deéision—
making.

The justification for according a significant role to flexibility
in the overall objective of selecting what will eventually be perceived
gs good or satisfactory projects, together with an examination of the
ﬁeans sy which tﬁis may be achieéed, is the.central theme of this thesis.

As a preliminary, it is necessary to examine the existing framework of

1 See for example the academically respectable P.D.Henderson, "Two
British Errors: Their Probable Size and Some Possible Lessons",
Oxford Economic Papers, Vol.29, No.2, 1976-77; P.D.Hall, Great
Planning Disasters, London, Weidenfeld and Nicolson, 1980; B.A.Turner,
Man-Made Disasters, London, Wykeham Publications, 1978; and most
recently: O.P.Kharbanda and E.A.Stallworthy, How to Learn from Project
Disasters, London, Gower, 1983, Analyses of individual projects are
_too numerous to mention. For example, Concorde, which figures in all
of the above is the subject of: J.G.U.Adams and N.Haigh, "Booming
. Discorde", Geographical Magazine, 44, 1972; C.E.Edwards, Concorde:
Ten Years and a Billion Pounds Later, London, Pluto Press, 1972;
A.Wilson, The Concorde Fiasco, Harmondsworth, Penguin, 1973.

2 In this context see A.O.Hirschman, Development Projects Observed,
Washington, The Brooking Institution, 1967.
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public sector decisionmaking, the rationale for this type of government
intervention in the economy and the theoretical foundations on which
present techniques of analysis are based. An outline of the argument
is advanced below.

The type of analysis I have mainly in mind by the term public
sector investment appraisal has at its centre what has elsewhere been
termed rational analysis3 - an umbrella term for a variety of techniques
which have developed from the profit and loss accounting of private
enterxprise, the most.well-known of these being cost-benefit analysis.
They depend for their rationale on the extent to which the free market
economic environment fails to convey accurate information about the real
ccstsland returns to society of the alternate use of resources. To the
extent that the public sector is controlled by the government én behalf
of the nation as a whole, it is this generai body of techniques which
has been developed ‘as the appropriate analytical tool of public sector
~appraisals. However, as I shall.examine later, one of the sources of
dissatisfaction with this framework which has been identified and given
considerable atfentioﬁ over the last decade, has been the failure of
appraiéal techniques to take adequate account of the political, social
and administrative aspects of public decisions. In paft this may be
attributed to the attention given to and the degree of sophistication

achieved by the techniques in the late 1950s and throughout the 1960s.

3 Michael Carley, Rational Techniques in Policy Analysis, London,
Heinemann Educational Books, 1980.
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They held out such promise4 that the other dimensions of public sector
investment decisions were cvershadoweds.

I therefore include within the term public sector investment
appraisal all the dimensions appropriate to a decision to commit national
resources to a particular project. I have also chosen it as a term less
burdened by use than the more common cost-benefit analysis. However, it
is important to recognise that an investment decision is still very firmly
grounded in the area of economic analysis. Among other reasons this is
because of the high direct .costs and benefits involved. But economic
policy guidancé of this kind bears an uneasy and often unclear relation-
ship to economic theory proper, and it is.to say the least questionable,
whether a direct transition ﬁay be made between the two. It is my
contention that some of the assumptions of orthodox economic analysis,
whilst necessitated by the high degree of abstraction and simplification
required in the development of "high theory" which often means general
equilibrium theory, is a very inappropriate basis for the development of
decisionmaking techniques and is in large part reqponsible for the

: 6
dissatisfaction stemming from the use of such techniques .

4 Thus Petexr Hall was able to talk of "a practical concept of economic
planning which may prove in a few years time to be as revolutionary
in its policy implications as was the Keynesian revolution in
econcmics thirty years ago", P.Hall, Labour's New Frontiers, London,
Andre Deutsch, 1964,

5 Early recognition of the need for multi-dimensional analysis came
in Allison's examination of the Cuban Missile Crisis as seen through
three different 'lenses' - rational, political and bureaucratic.
This work has become a classic in the field. R.D.Allison, Essence of
Decision: Explaining the Cuban Missile Crisis, Boston, Little, Brown
and Company, 1971.

6 Hutchison refers to this conflict between theory and practice as a
deep seated methodological paradox or tension in the subject.
T.W.Hutchison, Knowledge and Ignorance in Economics, Oxford, Basil
Blackwell, 1977, pp.2-3.
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At one level it may be argued that there will always be some groups
who will be dissatisfied with public projects. Even in a democracy,
minority groups may suffer under the general épproach of the greatest
good for the greatest number, while under less representative systems
national interest becomes synonymous with the interest of a dominant
social group. Any realistic assessment of national decisionmaking
founders without an appreciation of the existence of conflicting interests
and any policy tool must take note of this. ©Nor are such conflicts easily
categorised‘as present or absent, rather they may be.considereq as more
or less significant and the more important and far-reaching is any
particular proposal, the more likely it is to trigger such conflicts.
Democratic political systems set out to handle these overall differences
of values between different sdcietal groups using procedures suﬁh as
finite term governments, open elections and universal suffrage. The
degree to which these procedures p;oduce the desired consensus on
individual issues is open to question. What is very apparent, however,
is that such considerations éind no place in orthodox appraisal methodology
which assumes knowledge of an aggregate social welfare function and the
neutrality of government. One task of this study will be to query this
paﬁadigm.

At a less general level, economic policies have been categorised as
generally having a 'trinity of aims' irrespective of party political

differences7. These are the allocation and efficiency of use of economic

7 Rodney Cross, "The Objectives and Instruments of Macroeconomic
Policy in the U.K.", in Grant and Shaw (ed), Current Issues in
Economic Policy, 2nd edition, Oxford, Philip Allan, 1980, pp.213-252.
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resources; the distribution of income and wealth; and the stabilisation
of econcmic activity. It is in the first of these categories that the
appraisal of public sector projects is usually placed: i.e. a dominant
concern underlying the appraisal techniques employed is that of
identifying the optimum choice within any particular investment area.

The concept of optimisation is itself at the heart of the prevailing
orthodoxy of economic theory termed neo-classical economicsa'and is an
appropriate point at which to start this investigation.

Neo-classical theoxry attempts to give theoretical form to the mixed
market economies which have developed in Western Europe and Noxrth America
in the 20th Century. It has at its centre a model in which there is a
large number of consumers variously endowed, and a large numbér of
producers of a wide variety of goods and services. Each consumér's
preferences are described by his utility function and each producer's
range of technology by a production function. Fundamental to this model
is the principle of marginal equivalencesg. Consumers maximise their '
utility subject to their income constraint by egquating utility and price
at the margin. Similarly they sell the services of factors at their
disposal by balancing disutility against the marginal rate of return.
Producers, likewise, purchase factors of production by equating productivity
and cost at the margin and their price and output decisions are motivated

by a profit maximisation objective. Producing and consuming are the only

8 Blaug refers to "a ... program that is frequently called neo-classical
economics, although 'mainstream, orthodox economics' would be just as
good a label". Mark Blaug, The Methodology of Economics, Cambridge,
Cambridge University Press, 1980, p.l60.

9 Ibid, p.30L.



occupations permitted by the model and when pursued singlemindedly yield
an optimal allocation of resourceslo. The natural consequence of accepting
such a model is that the only intervention in such a framewoxk which can
be rationally justified is one which is made when a distortion occurs, a
situation where a market failure is-said to exist. Such failure is deemed
to have occurred, for example, where an industry has been monopolised (in
other words, the precondition of many producers has been breached). Under
monopoly conditions output is lower and price higher than would be the case
if exactly the same industry were perfectly competitive. If the output
from such an industry was another industry's input then too little of the
good would be used in this seccﬁd industry (since its market price would
be higher than its true resource cost). This would lead to a further
divergence from an optimal oi efficient allocation of resources if it
went uncorrected., Further problems occur where some of the inputs and
output of production and consumption activities are not traded, in otherx
words where markets do not exist.

But the reality of the mixed economy is such that this is only one
of the reasons for government intervention as the need has been perceived
in post-war western econcmies. In the.U.K. by 1939, Keynes' views were
becoming acceptable and it was recognised that market forces both at hoﬁe
and in world markets were not enough to ensure the full use of the country's
existing capacity, while the post-war Labour government as a matter of
policy formalised the structure of public ownership of industries which had

: 1
been more or less under the control of government for many years l.

10 i.e. Pareto optimal in that no reallocation would make any participant
better off without making another worse off.

11 For example electricity, cdal, transport.
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Publicly owned companies of this kind were in many important respects
modelled on their commercial equivalents and as business management
techniques in private industry became more sophisticated, this trend was
reflected in the desire for similar techniques to be employed in the
public sector. The main proviso was that efficiency was to be judged
in terms of the public interest rather than private profitlz.

That the public sector was then and continues to be a significant
part of the total economy (both in rxelative and absolute terms) may be
briefly demonstrated by reference to recent figures given for the
nationalised industries alone: "The nationalised industries employ about
1,700,000 people of 7% of the country's total labour forxce. Their total
‘investment this year and next is about £3,500,000,000 at 1977 prices, and
in 1976 they accognted for 14% of total fixed investment. In lé?G they
contributed about 10% of the total output of the U.K. economy“lB.

Looking at the rationale behind a government intervening in the economy
as an operator rather than in its wider role as regulator, three distinct
motives may be identified. These are not necessarily mutually exclusive.
There may be an ideological or pﬁlitical motive whexeby fhe government
beccmes the owner of capital and hence the recipient of profit returned
to that capital, so that the welfare of the nation as a whole is enhanced
and not just the welfare of private capitalists. Also included in this
category would be cases where firms were taken into public ownership
because of threatened bankruptcies. In this case concern would be with

unacceptably high job losses or threat to the country's industrial base

12 At this early stage, the philoscphical divergence between the two was
not so great since national interest was identified as national
profitability, i.e. in texrms of GNP.

13 Cmnd 7131, The Nationalised Industries, HMSO, 1978.
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or export prospects. Secondly there is the motive of providing public
goods. These are collective consumption goods which once provided are
freely available to everyone. They would not be produced by the free
market because of the difficulty of the supplier obtaining sufficient
compensation for the cost of provision. The most notable example in this
sphere is defence, where, it is argued, the outcome of defence expenditure,
the protection provided, could not be afforded only to that proportion of
the community willing to pay for it. The third category is where the
public sector provides goods and services which are then sold on the open
market.at prices which cover their full cost. The motivation behind this
role of government as quasi-commercial producer is more diffuse. Control
may be sought solely because of overall political philosophy or it may be
stimulated by considerations of efficient resource allocation.‘ This in
turn may either be because a natural monopoly is perceived to exist as in
the case of postal serxvices or electricity generation, or because a broader
perspective is thought to lead to a more integrated and efficient system,
for example when an overall transport or energy policy is possible because
all the individual industries aré within the public sector,  thus permitting
any spillovers of individual industries to bg internalised in a centralised
decision framework.

In practice, ip the post-war U.K. economy, both major political parties
have until recently pursued fairly similar approaches to public ownership

despite different ideological perspectivesl4. To this extent the investment

14 1In other words Labour governments, whilst maintaining Clause IV within
the Party constitution, have in practice restricted nationalisation to
those areas which might be justified by appeal to resource allocation
considerations. Conservative governments have accepted similar arguments
and maintained most nationalised industries. They were also prepared to
mount rescue operations where necessary, for example at Rolls Royce and
ICL. This consensus has now been overturned by the Thatcher governments'
much stronger privatisation policies.
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appraisal techniques which have been required have been based on the

idea of re-creating the results of the competitive environment rather

than pursuing overtly, objectives which are at variance with the efficient
resource allocaﬁicn aim of the neo-classical modells.

The underlying assumptions of the nec-classical model have been
identified in varying ways by different commentators. For example,
Hollis and Nell pick out five main assumptions:l6

(1) All economic activity is reduced to 'production' and
'consumption';

(2) pPerfect information exists;

(3) Maximisation of benefits is the objective of economic
activity;

(4) Perfect factor substitutability exists in the production
process and technical inefficiency is assumed to be
non-existent;

(5) ?re-reconéiliation of choices, or at least a common time
horizon, exists.

Lat51517 identifies the 'hafd core' of the neo-classical research

program in business behaviour as comprising four assumptions:

(1) profit maximisation;

(2) perfect knowledge;

(3) independence of decisions;

(4) perfect markets.

15 For example if a government aimed to change the distribution of income
by its investment policies this would be at variance with the neo-
classical model which provides an optimum allocation subject to the
existing income distribution.

16 Hollis and Nell, Rational Economic Man, London, Cambridge University
Press, 1975, pp.209-213.

17 Spiro J.Latsis, "A Research Programme in Economics", in Method and
Appraisal in Economics, Latsis (ed), Cambridge, Cambridge University
Press, 1976, p.23. 10 i




It is common, however, to abstract even further from these
assumptions and to refer to the maximisation under certainty principle
as being at the heart of the neo-classical model. This is a convenient
shorthand but it fails to encompass what I believe to be a third
unerlying assumption - that of the flexibility which is assumed to exist
in the system. Flexibility is supposedly demonstrated in the working of
the price mechanism which identifies quickly and sensitively any change
which occurs and provokes the responses necessary to reallocate resources
optimally. - The existence of flexibility is assumed also in production
processes which enables these responses to occur smoothly and costlessly
exéept within a very elementary system of constraints.

At the theoretical level, the individual assumpticns of the neo-
classical model have been under attack from different quarters and
amendments suggested. Certainty has been replaced by strictly limited
uncertainty where probabilities are attached to each of an exhaustive
listing of possible outcomes and expected values calculated. Herbert
Simon has advanced satisficing as a more appropriate assumption of
business behaviour than optimising. Yet the link between the analysis
and its implications for future decisions and decisionmaking techniques
is difficult to determine. To quote Blaug: "Even Herbert Simon, with his
concept of 'bounded rationality' as a constructive replacement for the
notion of maximisation under certainty does not pretend to be capable as
yvet of making general pronouncements on the decision making process in

: - 18 ;
business organisations"” . He continues, "In short the call to abandon

18 M.Blaug, The Methodology of Economics, Camhridge, Cambridge University
Press, 1980, p.186.
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the maximisation-under-certainty postulate has not so far been attended
by any really convincing proposal to put something else in its place“lg.
The failure identified here, though, is attributable at least in
part to the demands imposed by a general equilibrium framework. Wildsmith
has remarked, "Non maximising models may offer useful insights but they
will be ultimately unsatisfactory if they fail to yield identifiable
equilibrium conditions"zo. This point, I think, brings us to the heart
of the problem with which we are faced. On the one hand economics as a
discipline is concerned with providing analyses of different modes of
economic organisation which are logical, consistent and exhaustive. As
such thesé analyses owe as much to deductive logic and internal consistency
as they do to reél world relevance. They meet overall methodological
requirements to the extent that they provide predictions that &an in.
principle be tested21 but their prescriptive possibilities are undermined
when the world fails to exhibit the initial conditions required for such
testingzz. Less damaging but more inexcusable is the impression that
economisté have in-general shown a marked lack of interest in such testing
even ﬁhere feasibleza. For these reasons, however, the transition to
prescription, to providing.guidelines for decisions concerning future

courses of action, as in the case of public sector investment appraisal,

19 1Ibid.

20 J.R.Wildsmith, Managerial Theories of the Firm, London, Martin
Robertson, 1973, p.30.

21 Most but not all economists would accept this as a necessary requirement;
cf. post-war debate on operationalism. See M.Blaug, op.cit., pp.99-103
for a more detailed commentary on this debate.

22 1Ibid, p.l186. "In respect of the traditional theory of the firm, however,
the vital question remains that of testing its predictions in a world
that rarely satisfies the conditions required to apply it."

23 1Ibid, p.l78.
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is extremely difficult. This step involves transferring the assumptions
and interrelationships developed in a highly formalised context into the
very much more complex and uncextain real world. Because of this the
analytical techniques themselves prove less than capable of fulfilling
their role of assisting in 'good' choices. What is being attempted is
somewhat akin to trying to utilise the theorems of a non-Euclidean
geometry in the day to day world. It is hardly surprising that less than
satisfactory outcomes are achieved from employing appraisal technigues
based on perfect information and flexible responses which lead to optimal
soluticns, when in reality situations are characterised by ignorance and
rigidity and where, as I hope to demonstrate, flexibility has to be
positively sought. In this case the best outcome may lie in choosing
projects which are easy to change in response to futﬁre unforseen
circumstances.

That economics has had notorious difficulties in accommodating the
dual aspects of analysis and prescription is recognised in methodological
debates if not in the mainstream of the subject: "The distinction between
positive and normative economics, between 'scientific' economics and
practical advice on economic policy questions, is now 150 years old, going
back to the writings of Nassau Senior and John Stuart Mill. Somewhere in
the latter half of the nineteenth century this familiar distinction became
entangled and almost identified with, a distinction among philosophical
positivists between 'is' and 'ought', between facts and values, between
supposedly objective declarative statements about the world and prescriptive

evaluations of states of the world".24

24 Ibid, p.129.
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In addition, I have already referred to criticisms directed against
the unidimensional nature of early appraisal techniques developed for
'prescriptive evaluation' purposes, whexe it was assumed that a single
growth objective was to be maximised. Hexe it has become increasingly
recognised that decisions like those on national investment involve a
complex balancing of gualitative and quantitative economic, political
and administrative factors. These views have been instrumental in the
formation of the newer area of academic investigation termed policy studies.
But, policy studies still acknowledgeSZS, rightly I believe, the place of
rational analysis in the appraisal process. In the light of my earlier
arguments the question which must therefore be tackled is how these
techniques may be modified to improve the decisionmaking process.

The power of numbers is well known. If investment proposais are
appraised using techniques which promise an optimal solution, an
aépearance of 5purious accuracy is conferred on what is likely to be a
very uncertain situation. If, however, certainty or strictly limited
uncertainty is dropped as an underlying assumption of the analysis, and
hence optimisation replaced by the more realistic aim of .finding a
satisfactory solution, then flexibility becomes the crucially important
characteristic to link satisfactorily the pre and post decision states.
In other words, true uncertainty implies that only partial information is
available to the decisionmaker but also, more strongly, that only partial
information EEE be available at the time of decision since future states
of the world will generate new information over a project's gestation period
and lifetime. 1In order to be judged satisfactory under these conditions,

a project must be capable of adapting to changed circumstances and even in

25 Carley (1982), op.cit.
14



some cases to changed objectives. The longer the time between decision
and implementation the greater is the likelihood that significant
adaptation will be . needed. The most significant problem therefore is
to find ways of giving due importance to flexibility in the appraisal
process. It is essentially the difference between static and dynamic
analysis.

Finally a'word should be said about what is to be understoocd by
the term flexibility, and the need, if any, to attempt a precise
definition. The most comprehensive survey in this respect has been
carried out by Evans26 who examines a very wide range of subject areas
which use the concept. He-has also identified seven other terms which
are used interchangeably with flexibility. These are adaptability;
elasﬁicity; liquidity; plasticity; resilience; robustness; and
- versatility.

One lesson to bg drawn from this survey is that while there are
very many characteristics which may come under the umbrella of
flexibility only a few of these may be applicable to any given situation.
In its broadest interpretation flexibility may be seen -as the ability
of decisionmakers to retain control over projects and to respond to
unforeseen situations. It is the opposite of being rigid, of being
locked into a situation in which there is no freedom of action. There
are, however, many different ways in which flexibility may be embodied
in particular projects, and generalisations at this level are extremely
difficult to make. In one context a flexible investment may imply the

purchase of programmable, multipurpose machines rather than task-specific

26 J.S.Evans, Flexibility in Policy Formation, University of Aston
Ph.D. Thesis, September 1982,
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ones. In another it may embrace the learning by using concept27 which
in turn means that the original investment must be capable of modification
to incorporate the lessons learnedza. In yet anothexr flexibility may
be increased by breaking up a monolithic investment proposal into
smaller component parts.

For all these reasons therefore I have not tried to impose a very
definite and precise meaning to the term. However, one distinction
which it did seem very usefui'to make in the context of investﬁent
proposals. was between the long and the short run or between ex-ante and
ex-post flexibility. In the case of the former, flexibility has the
connotation of keeping options open, of not rushing precipitately into
one caurse of action, whereas once a decision is implemented and capital
is in place, flexibility takes on the different meaning of beiﬁg able to
perform tolerably well under a variety of circumstances.

This distinction also mirrors two different levels of decisionmaking.
The first, I suggest, is concerned with eliminating inappropriate solutions
to a problem; the second with what is normally considered to be the subject
matter of investment appraisal, the detailed eva%uation and comparison of
a few alternatives. Recognition of these two stages is, I believe, a

necessary pre-condition to a better understanding of public sector

27 Kenneth Arrow, "The Economic Implications of Learning by Doing",
Review of Economic Studies, Vol,29, No.2, June 1962,

28 For example, in a recent study of clinical analysers, von Hippel
and Finkelstein show that those designs most amenable to user
modification have achieved most commercial success. E.von Hippel
and S.N.Finkelstein, "Product Designs which Encourage - or
Discourage - Related Innovation by Users: An Analysis of Innovation
in Automated Clinical Chemistry Analysers", Working Ppaer 1011-78
July 1978, quoted in N.Rosenberg, Inside the Black Box: Technology
and Economics, Cambridge, Cambridge University Press, 1982, p.123.
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decisionmaking of which investment decisions are an important part.

This argument is developed in detail in Chapters III and IV and leads

on to a consideration of operational flexibility in Chapter V, together
with a short case study. However, as a basis for the development of these
ideas Chapter II which follows reviews the development of investment
appraisal methodology and techniques over the post war period-and
evaluates their outcomes in the light of available post investment

evidence.
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Chapter IT Public Sector Investment Appraisal

All governments intervene in their economies, some to
the extent of virtually complete central control, others to a
much lesser degree. It would be impossible to find an
example of a completely free market economy, yet in the neo-
classical world of economic theory this ideal still acts as a
benchmark against which economic behaviour is measured and as
a foundation for the development of some of the intervention
techniques themselves. The intervention of government may
take place at many different levels - from overall macro-
economic management techniques through the planning and
structural alteration of industries, specific invqlvement in
particular areas of expertise or localities, or, most
directly, as the provider of final goods and services aé in
the nationalized industries. All these types of intervéntion
carry the implicity assumption that market fofces alone
cannot be reliéd on to allocate resources efficiently.l

I. C. R. Byatt2 has usefully categorized public sector

l“Intervention is thus based on a belief that the impact of
market forces on economic development in a modern mixed
economy will be erratic, and that a government needs to be
ready to act to correct what it sees as emerging imbalances.”
Stephen Young with A. V. Lowe, Intervention in the Mixed
Economy. London Croom Helen 1974 p. 178.

I.C.R. Byatt, 'Theoretical Issues in Expenditure Decisions'
in M. V. Posner (ed) Public Expenditure Cambridge C.U.P. 1977
p-17. .
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activities into 4 types:

(1) Public utilities and other trading or gquasi=-

trading activities.

(ii) Provision of public goods.

(iii) Support of industry, regional policy etc.

(iv) Income transfers and social security.

It is category (i) which is of most significance in
the context of this study. It covers activities where the
public sector is producing a marketable good or service._
Nationalized industry capital expenditure, road building
local aﬁthority housing investment etc. come into this
category. Annual public expenditure in the mid-seventies in
this area was around £4% billion (15% of total public
expenditure) but more significantly it was primarily capital
investment.3 '

This is the area of public expenditure where
investment analysis of the cést benefit type blays the major
role4 sinﬁe here investment is generally of the specific
project type rather than in the form of programmes or support
schemeé. Indeed it was precisely to deal with investment
decisions of this type that cost benefit analysis, and the
more recent additions to this body of theory which come under
the umbrella of the term, rational analytical techniques, was

developed.

3Byatt ibid p.20-21. Figures from Cmnd 5519,

Public Expenditure to 1577-78 HMSO.

4Ibid.
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Development of Investment Appraisal Technigues

Although-antecedents to the cost benefit techniques of
project analysis stretch as far back as Depuit's work in the
early nineteenth centuryS. The most significant pre-war-
development of such techniques was undertaken by U.S. Federal
Government Agencies, in particular those concerned witp water
development projects. At this time the test of whether
investment should be undertaken was "i1f the benefits to
whomsoever they may accrue are in excess of the estimated
costs",6 although a secondary purpose in developing a
nation's appraisal framework was to help decide who should
PaY-7

The U.S. government maintained its lead in this area
in the immediate post war period. 1In 1950 the inter-agency
Rﬁver Basin Committee produced the famous 'Green éook'8 which
was an attempt to codify and agree general principles.
However fifteen years later when Prest and Turvey compiled
their review article on the state of the art, it was

abundantly clear that investment analysis of this type had

SJ. Depuit "On The Measurement of Utility of Public Works"
International Economic Papers Vol.2.

°A. R. Prest and R. Turvey, 'Cost Benefit Analysis: A Survey'
Economic Journal Vol. 75 December 1965 p.684.

TIbid.

8 . . . .

Inter~Agency River Basin Committee (Sub-Committee on Costs
and Budgets) Proposed Practices for Economic Analysis of
River Basin Projects. Washington D.C. 1950.
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moved away from particular agencies anxious to develop
methodologies for their own specific investments, into the
wider arena of economic theory.9 The authors cite as the
main reason for this development the growth of the public
sector in general in the post war period,lo the growth in
size of individual investment projects and the concurrent
development of such techniques as operations research and
systems analysis.

As the idea of government in controlling new
investments grew so too did responsibility to pursue poliﬁies
in the "national interest". A growing need was perceived er
a sound methodology within which to compare and evaluate
projects in terms of the objective or objectives which
reflected this "national interest", and to provide a
selection procedure by which those that contributéd most to’
it could be identified.. Cost~-benefit analysis (or social
cost benefit analysis as some writers insist on calling it to
emphasize fhe point) was developed to fulfil this need by

valuing project inputs and output from the point of view of

national resource costs rather than commercial values. In

9Prest and Turvey themselves draw attention to the number of
references cited in the bibliography and their date of
publication. I would also draw attention to their place of
publication i.e. academic journals rather than government
publishing offices.

10
In the U.X., in the twenty-five years from 1938-1963 the

public sector's percentage of gross fixed investment grew
from 33% to 45%.
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this general context it is not surprising that the Guardian
at about this time described cost benefit analysis as
"currently the most fashionable branch of economics.“ll

Prest and Turvey summarize the state of the art as it
was perceived at that time:

"Cost benefit analysis is a way of setting out the
factors which need to be taken into account in making certain
economic choices. Most of the choices to which it has been
applied involve investment projects and decisions - whether
or not a particular project is worthwhile, which is the best
of several alternative projects, or when to undertake a

particular project . , . . As choice involves maximization

we have to discuss what it is that decisionmakers want to

maximize“.12

Another economist much involved with the subject ét this
time, Martin Feldstein emphasized the efficiency criterion
even -more starkly:

"If such investment (public investment) is to be made
efficiently, economics must provide criteria for evaluating
the desirability of undertaking particular projects and for
choosing between competing public investment options"l3

Having concluded that the aim is to attain the maximum

llQuoted in G. H. Peters, Cost Benefit Analysis and Public
Expenditure. Eaton Paper No.8, 3rd ed. 1973 p.l2.

12Prest and Turvey op cit p.686 my emphasis.

13 : = i
M. S. Feldstein, 'Opportunity Cost Calculations in Cost

Benefit Analysis'. Public Finance Vol.1l9 1964 pp.117-139.
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net present value possible subject to specified constraints
Prest and Turvey set out four questions which indicate the
general area of investigation of cost benefit analysis:

1. Which costs and bénefits are to be included?

2. How arxe they to be wvalued?

3. At what interest rate are they to be discounted?

4. What are the relevant constraints?14

Thus some complex issues are incorporated within this
framework - the possibility of secondary costs and benefits
is écknowledged (question 1) and the need for shadow pricihg
(question 2); the thorny problem of choosing a discount rate
(the focus of some extremely powerful theoretical
developments at this timelsl is acknowledged (question 3)
and by this time an exhaustive classification of fypes of
constraint likely to impinge on the appraiéal of a project
had been formulated by Ecksteinl6 (question 4). However, as
I sought to emphasise in the.quotation from Prest and.Turvey
above, the objective of project appraisal at that time was

seen as the maximisation of net discounted benefits - that is

l41bid.

lSFor example the problem of choosing a discount rate was

extended to the even more theoretically complex issue of
whether a single rate could be used to measure both the
social opportunity cost of capital and the social time
preference rate. See M.S.Feldstein "The Social Time
Preference Discount Rate in Cost Benefit Analysis', Econcmic
Journal, Vol.LXXIV, June 1964.

16

0.Eckstein, "A Survey of the Theory of Public Expenditure
Criteria", in Buchanan (ed), Public Finances: Needs, Success
and Utilization, Princeton, Princeton University Press, 1961.
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maximization of a single (monetary) figurel? relating to an
investment opportunity.

The period between 1968 and the early 1970's saw a further
stage in the development of public investment éppraisél
techniques. This is the time when the newly emergent states
of the Third World became anxious to get to grips with the
problems of their traditional peasant based economies, and
saw the answer to many of their problems in investment in
modern industrial technology. Since this was not something
that could be left to market forces, as markets in this sense
were often non-existent or at least only embryonic, it_was
obvious tﬂat such activity would have to be undertaken by
central governments. This was the era of the appraisal
manuals - UNIDO's, Guidelines for Project Evaluation, OECD's,
Manual of Industrial Investment Appraisal for Developing
Countries, and others By the British Ministry of Overseas

Development and the World Bank.l8 The development of

17A1beit with adjustments from purely market valuations.

8. . . . . .

United Nations Industrial Development Organization,
Guidelines for Project Evaluation, (by P. Dasgupta, A. Sen
and S. Marglin), New York 1972

Organization for Economic Cooperation and Development, Manual
Industrial Project Analysis in Developing Countries by Ian
M.D. Little and James A. Mirrlees, Paris 1968. HMSO.

World Bank, Economic Analysis of Projects by Lyn Squires and
Herman G.van der Fak, Baltimore, Johns Hopkins University
Press, 1975.

Ministry of Overseas Development, A Guide to the Economic
Appraisal of Projects in Developing Countries, London 1973
Revised 1977 HMSO.
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investment appréisal techniques in this context high-lighted
many problems which although very relevant also to developed
economies, were brought into prominence by third World
development problems.lg

In particular it became increasingly recognized by the
early nineteen seventies that the assumption of a single
(national income) objective to be maximized was not an
appropriate recognition of the several objectives that
governments wished to pursue. There was a growing body of
world opinion that suggested that economic growth neither was
nor should be regarded as constituting the only goal in
national.economic policy.

For éxample the UNIDO manual identified six important
areas in which a country may commonly wish to pursue certain
goals:

(1) Aggregate consumption

(2) Income redistribution

(3) Growth of national income

(4) Employmeht

(5) Self reliance

(6) Provision of merit goods

19 . .
For example, where unemployment exists in an economy then a

market determined wage rate in any particular sector is not a
true measure of resource cost unless labour skills of a
specific type are totally unavailable. Thus a shadow price
for labour needs to be introduced in appraisals undertaken
from the national point of view. This is just as true for a
developed as for an underdeveloped country but it was the
extent of the problem of unemployment and underemployment in
the latter that led to methods of shadow pricing to take this
situation into account in economic decisionmaking. See
Little and Mirrlees op cit Vol.2 Chapter 13.
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The manual accepted the need to take account of
multiple objectives,
"Project selection has to be done in terms of benefits

and costs reflecting several objectives of economic decisions

20

"

The UNIDO approach was to frame appraisals in terms of
average aggregate present consumption initially, and wherever
possible to reflect other objectives in terms of the
aggregate consumption objective. For example employment
creation was to be reflected mainly through the aggregate
consumption objective. Greater employment of a particular
social group would increase a component of aggregate
consumption which pould be further weighted to value the
redistribution involved. In the case of merit wants, for
example women's employment, it might eventually bé possible
to infer weights from policy makers' choice of projects:

"We regard national weights as being initially
unknowns in the planning process. What precise values these
national weights wiil take will, it is hoped, emerge from the

policymakers selection of projects. But their logic lies

21

essentially in the éolicy makers ethical values . . . .
The UNIDO appreoach, therefore in keeping with its

function as an appraisal manual, was essentially pragmatic.
By this time three main theoretical approaches to

developing expanded analytical methods to assist project

20UNIDO op cit p.99.

21:bid p.106.
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selection decisions were emerging in the literature. The
first approach was a logical progression from the successive
attempts in the United States to formalise and standardise
the use of benefit cost analysis in project evaluation. A
Task Force Report for the U.S. Water Resources Council in
June 1969 proposed principles and standards to establish
uniform criteria and procedures for multiple-objective 7
planning in the develépment of water resources.22 The
fundamental elements of this multiple-objective planning
model were to delineate and display the impact of alternative
plans on the objectives of national economic development,
environmental quality, regional development and social well-
being. A four account sfstem was proposed to measure
respectively, the extent of a public project's impact on each
of the four objectives.23 Maximization was stillhperceived
as the aim of the exercise, but the trade-offs between
objectives involved in the selection of the 'best' project
was left implicit in the decisionmakers final choice of
project.

A second appfoach on the same lines but which placed

far greater emphasis on the measurement of these implied

22 ; :
U.S. Water Resources Council Special Task Force, Procedures

for Evaluation of Water and Related Land Resources Projects,
Washington D.C. June 1969.

23Problems of the development and implementation of this type
of planning is to be found in ECAFE Secretariat, Multiple-
Objective Planning in the Develovment of Water Resources and
its Ramifications with respect to Implementation, Report
presented to ECAFE, Regional Conference on Water Resources
Development, Tenth Session Manila, September 1972.
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trade-offs was aeveloped by McColl and Throsby in
Australia.24 These authors were particularly concerned with
the regional aspects of project appraisal and attempted to
provide a framework within which trade-offs between national
income (efficient resource allocation) goals and regional
income (distribution) goals, could be measured in public
investment projects.

A third approach made use of mathematical prograrmming
models to incorporate multiple objectives into project
appraisal. This was a development of earlier techniques
based on the use of linear programming as a systematic
methodology to assist in the analysis of capital budgeting
problems, which are concerned with choices among alternative
investment opportunities;25 These earlier models did not,
however, discuss the problem of multiple goals in'capital

budgeting. However in the early seventies the approach was

246. D. McColl and C. D. Throsby 'Multiple Objective Benefit

Cost Analysis and Regional Development' Economic Record
Vol.48 June 1972, 201-219.

25See for example:

@W. J. Baumol and R. E. Quandt 'Investment and Discount Rates
Under Capital Rationing - A Programming Approach'. Economic
Journal Vol. 75 pp.317-329 June 1965.
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develored to encompass multiple goals.

The overall significance of these developments is that
while the approaches varied in detail or in the particular
trade-offs they chose to highlight, they all attempted to
incorporate competing objectives within the optimization
process. Previously, while it had been acknowledged that in
practice many different considerations would form part of the
final decision, a projecfs contribution to other ébjectives
was appended in a descriptive form to the analysis rather
than incorporated within it.

From this point two quite distinct approaches have
emerged in relation to making project selection techniques
generate "better" answers. The first was to pursue the
multi-objective approach detailed above and to attempt to
give it operational validity. However this proceéure often
metidifficulties in getting decisionmakers to actually
specify the trade-offs with which they wished to

27 : e o ; s ooy
operate. Even if the decisionmaker was in principle

26ﬁ. Candler and M. Boehlje 'Use of Linear Programming in
Capital Budgeting with multiple Goals' American Journal of
Agricultural Economics Vol.53 May 1971 pp.325-330.

R. W.Cartwright 'Simultaneous Consideration of Economic and
Ecological Goals in Public Project Evaluation and Selection',
paper presented to ANZAAS Conference, Sydney, August 1972,

R. W. Cartwright, Procedures for Establishing Research
Priorities and Allocating Public Research Funds. Market
Research Centre, Massey University, July 1972.
27Politicians often convey the idea that they both wish and
are able to maximise all objectives. See for example UNIDO
Manual op cit p.137.
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willing to specify trade-offs the sheer difficulty of
obtaining accurate weights was shown to involve immense
resources of time and effort. Xeeney's multi-attribute

analysis is particularly significant in this respect.

BKeeney attempted to construct a multi-attribute utility

- function over eleven measures of effectiveness used to
indicate the environmental impact of alternative energy
development scenarios in Wisconsin. Originally Professor Vies
Foell of Wisconsin had specified possible consequences of
several energy alternatives. Keeney attempted to quantify
the preference structure for the decisionmakers involved. At
the outset a set of desired energy policy objectives were
generated. Then attributes were specified (i.e. measures of
effectiveness) to measure the degree to which these several
objectives were met. The analysis was simpler than it might
have been in the sense that for all attributes except
electricity generated (e.g. fatalities associated with
different techniques, loss of usable land) less of an
attribute was preferred to more. In order to assess a multi
attribute utility function the assessor asks the -
decisionmaker a series of questions about his/her
preferences. First, questions are asked to determine the
general shape of the utility function, then more specific
questions are used to quantify a specific utility function.
Finally consistency checks are carried out and any necessary
modifications made. In the case of the electricity choice
problem referred to above Keeney -estimated that eight hours
were necessary in order to reveal the 'decisionmakers' multi
attribute utility function. However, the decisionmaker was
another academic (Bill Buehring) closely associated with the.
general project. Keeney (rightly) points out that given the
millions of dollars being spent to model such crucial
questions it should be possible to free a real decisionmaker
with a comprehensive knowledge of the problem area for a week
or so. The problem may not be so simple however. (1) A
volicymaker might need considerably more than a week to
understand the process of analysis. (2) The idea of a single
decisionmaker who would feel able to specify such trade-offs
may not be met in reality. This general technique has
however had some use most particularly in conjunction with
Delphi techniques.

R. L. Keeney, Paper presented to IIASA, Laxenburg, Austria
1976.
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Other writers sought to show that a system of multi-objective
weights was too blunt an instrument to commend general
agreement even if the operational difficulties could be

. 29
ironed out.

29 . . . .
An amusing example in the context of changing income

distribution is given by Harberger.

"An example I found useful for conveying the
essential elements of this sort of transfer is a
project to send ice cream on camelback across the
desert from a richer oasis to a poorer one. If A is
equal to 1 and the richer oasis has twice the per
capita income or consumption of the country as a whole
(this makes its ﬁi=l/2), while the poorer oasis has a
per capita income equal to half the national average
(for a ﬁi of 2), it would be possible for up to
three-fourths of the ice cream to melt en route
without causing the project to fail the
distributionally weighted cost=-benefit test. (The
resource costs of the camel transport are neglected in
this example.) If A were equal to 3, the 0, of the
richer oasis would be 1/8 and that of the péorer one
would be 8. 1In this case (again neglecting the
resource costs of transport), up to 63/64 of the ice
cream could melt away without causing the project to
fail the test. . .

The lesson from these examples is clear: When
distributional weights are used together with
weighting functions of the type most commonly employed
in writings on the subject, the result is to open the
door to projects and programs whose degree of
inefficiency by more traditional (unweighted) cost-
benefit measures would (I feel confident) be
unacceptable to the vast majority of economists and of
the informed public."

Arnold C. Harberger, 'On the Use of Distributional Weights in
Social Cost Benefit Analysis', Journal of Political Economy
Vel.86 No.2, 1978, p. 113.

A slightly different line is taken by Byatt who argues that
to intreoduce weights, for example for income distribution
purposes, runs the risk that numbers will be invented to
justify a decision taken on other grounds.

I.C.R. Byatt op cit p.25. '
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The central prcﬁlem facing investment analysis in the
seventies was therefore perceived as being the need to take
into account the clearly observable fact that governments
were concerned with more than a single growth of national
income objective in their public expenditure programmes.
Quite a different approach to that outlined above is
shown in that area of studies termed policy analysis. Here
rational analysis of the cost benefit type is accorded a
place in the general evaluation of public projects but as one
of a range of considerations. The overall approach is to
acknowledge the complexity of any decision taken in the
public interest not only because of the difficulty of
determining the objectives which make up the perceived
national interest and their relationship to each other, but,
as importantly, the fact that the idea of the sinéle
decisionmaker implicit in the rational analytic type of
analysis misunderstands the political and bureaucratic
processes. In addition to direct economic analysis these
other dimensions will have considerable significance in
public sector decisions, even in those areas where the direct
evaluation of capital investment sums and tangible outputs
are of very great importance through their size alone.
Perhaps the most striking analytical demonstration of
this is to be found not in a public expenditure text but in a
foreign policy analyst’'s work in decision theory. G. T.

Allison30 evaluated, with the benefit of hindsight, the Cuban

30 T o
G. T. Allison, Essence of Decision: Explaining the Cuban

Missile Crisis, Boston, Little Brown Company 1971.
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missile crisis using three quite distinct frameworks - a
national actor paradigm, an organizational paradigm and a
bureaucratic politics paradigm. In the first model (which
corresponds closely to rational economic decisionmaking
models) the outcome or end result is seen to be generated by
rational action undertaken by a unified decision executive
based on a pre-determined objective.

In the two other models the implications of Model I,
that monoliths perform large actions for large reasons is
substantially rejected. In Model II the decisionmaker is not
a single entity (government) but a loose alliance of semi-
independent organizations functioning according to regular
patterns of behaviour. In Model III choice, or outcome is
characterized as a resultant of various bargaining games
among players in the national government. -

Allison's concern is to show that, when each of these
conceptuai lenses is focused on a single event (the Cuban
missile crisis) three qéite different analyses will result.3l
The conceptual models are much more than simple angles of
.vision. Each consists of a cluster of assumptions and
categories that influence what is identified as needing
explanation, how questions are formulated, what type of
information is sought and where it is sought, and what is

produced, finally, as an answer.3l Allison highlights each

311bid p.4-7.

321pid p.245
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model's tendenc? to produce different answers to the same
questions. Equally striking is the difference in the ways
analysts of each type "conceive of the problem, shape the
opuzzle, inpack the summary questions and pick up pieces of
the world in search of an answer“.33

Although Allison's analysis is retrospective his
findings indicate quite clearly how ex-ante decisions of the
project appraisal type will be viewed in different ways by
differgnt decisionmakers and their analysts all having
justifiable claim to be part of the deciéionmaking process.

The problem is not ignored by all public investment
analysts but nowhere is it spotlighted. Thus A. J.
Harrison34 writing on decisions in the transport sector
comments critically on the fact that both theoretical and
applied studies of the application of rational teéhniques to
the evaluation of public-sector expenditure have paid little
attention to the context in which the analysis is to be used.
The implicit assumption is often that of a single
decisionmaker which ip turn enhances. the view of a single
major decision. "In the real world" suggests Harrison
"decision processes are complex involving not only the
interplay between various parts of an organization but

alsointeraction between organizations and between

331pia p.249

34 . - . 2
A. J. Harrison, 'Decisions in the Transport Sector' in M.

V. Posner, Public Eypenditure op cit p.133-159.
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organizations énd the outside factors affecting them. They
typically last a long time and involve a great number of
stages“35

Thus Harrison characterizes the decision process as a lengthy
business, broken up into sub-decisions which are taken with
regard to a variety of criteria.

"The initial decision . . ; . may be set off by a
large number of states of the world, and once tnis decision
has been taken, and the next stage is reached, the original
states of the world (in which one includes expectations) may
- no longer exist. These decisions will be delegated to
officials of one kind or another; initially perhaps an
engineer . . . . later to an administrator and at both stages
economic analysis may (or may not) give its blessing.

Finally the decision will be taken by a politiciaﬁ but his
'decision' or choice is shaped if not determined, by what has
gone before.36

What conclusions are we to draw from this apparently
realistic assessment of the context wiéhin which public
sector decisions are taken in a moderately unauthoritarian .
decentralised state? It suggests first of all that the
development of even more sophisticated multi-objective
decisionmaking techniques may be something of a cul-de-sac as

.far as practical application goes. If more than one

35Ibid p.142.

361hid.
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decisionmaker is involved in the decision process then the
establishment of trade-offs between objectives may be
impossible to determine. This does not necessarily imply
that representatives of a government exhibit specific
disagreement on the objectives that consititute the national
interest, it is sufficient that in any decision situation
different members are employing different "conceptual
lenses". Secondly, even those potential projects identified
as 'big' or 'mdnolithic‘ are not characterized by a single,
firm decision. As I shall argue in Chapters III and IV
below, at least two significantly separate decision stages
are involved in any public sector project choice, the
selection of the range of projects from which choice is to be
made, and then the appraisal of the shortlisted projects.

| Within these categories the various "gears.and.levers"
of the highly differentiéted decisionmaking structure are at
wofk also. If the process of making choices is seen as
dynamic rather than fixed, appraisal methéds which can be
incorporated into an iterative pattern - a learning process
to.aid the move from general strategy to specific projects =
become necessary. This requirement inevitably values methods
which provide general guidance (for example, that indicate
the general direction of search may be ill-advised) as

— . 37
well as those that embody specific selection procedures.

37 : i : . ;
American work in this area has given rise to some

wonderfully expressive metaphors: appraisal techniques have
first to establish that the analyst is in the right ball park
before being used to assess who is going to win the game!
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This is a different emphasis to the approach of grafting on
social and environmental considerations to an assessment of
monetary costs and benefits. It accords much more importance
to the context within which decisions are made and its impact
on the decisionmaking process. However if such an approach
were merely to push rational appraisal technigues back into a
nodified type of profitability assessment (albeit of a social
rather than commericial type) then it is not a response
adequate enough to lay the unease which led to the desire fpr
some form of multi—objecti;e analysis in the first place.

-A related point is maée forcefully by Dasgupta, Sen
and Marglin in the UNIDO guideiines, where they stress the
need for explicit specification of the parameters of project
assessment that directly reflect political judgements:

"It is in effect necessary for technicians-to take the
initiative and to force political leaders to reveal their
value judgements."39 However the authors see the easiest way
of achieving this not by attempting to specify values prior
to evaluation, but by "cocnfronting the political leadership
with alternatives that emphasize the various dimensions of
social
welfare in differing degrees."sg Thus "technicians will make
it impossible to maintain the pretence that project analysis

. : Fip 3 40 g
is technical and apolitical" The authors then go on to

38UNIDO op cit p.258.

39Ibid.

40:pia.
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express the hope that eventually sufficient information will
accumulate to permit pre-specification of the weights to be
attached to project parameters, at which point a "top down
planning procedure" becomes feasible and calculations reduced
to a 'single number'. This development seems neither
deéirable nor feasible. It restricts the flexibility of
project formulation and also embodies the assumption that the
objectives - information about which must be collected aﬁd
appraised over time =~ are immutable, needing only to be
revealed.

Yet it does highlight the problem facing those
concerned with the development of public sector appraisal
techniques. Recognition that more than a 5ingie objective
has claim to be considered in public investment decisions,
has served to emphasize how complex determination.of the
'national interest' is. In particular how sensitive it is to
the poiitical and administrative fraﬁework within which
decisions are made. It is becomipg increasingly apparent
that some means must be-found of taking these factcrs iﬁto
account.

However I do not wish to move too rapidly from a
consideratioﬁ of how public sector projects are appraised ,
to suggestions for amending or improving thg process. Such a
procedure needs to be substantiated by a clearer
demonstration that there is at present dissatisfaction with
the results being obfained from currently employed methods.

Post-Investment Studies

I referred in Chapter I to several examples of public
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projects deemed-in some sense to be failures. Some well
documented examples of such public investment projects occur
in P. D. Henderson's study of the AGR and Concorde projects
in the U.K.41 and Peter Hall's more wide ranging study of
worldwide planning disasters.42 Whether we prefer the term
'error' or the more emotive word ‘'disaster' the implication
is the same. Somewhere along the long road from conception
to implementation, expectation and reality diverged leading
to dissatisfaction with the final product or outcome. The
examples chosen in the above works were large and important
pfojects ané precisely becaﬁse of this it was to be expected
that if they were not regarded as successful they would be
subjected to scrutiny. Post-investment evaluations of this
kind will, it is hoped, provide useful insights into some of
the reasons for their failure but the very prominénce of the
projects might be a source of some unease. It has generally
been recognized that investment appraisal techniques of the
cost-benefit kind are not applicable to very large and
significant projects (1érge rzlative to a given economy) .
Prest and Turvey cite as an example of this a major dam
project in a small country. Such a project would be "likely
to alter the'constellation of relative outputs and prices

over the whole econcmy ... and nothing less than some sort of

41 s . .
P. D. Henderson, 'Two British Errors; Their Probable Size

and Some Possible Lessons', Oxford Economic Papers Vol.29
No.2, July 1977 pp.159-207.

42
Peter Hall, 1980 op cit.
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general equilibfium approach would suffice in such cases."43
In a similar way projects like the Sydney Opera House or the
Third Lon&on Airport might be considered so unusual and one-
off in character that any experience they provided might be
considered to have little general relevance. This is, I
believe, only partly true. Whilst particular conclusions
regarding a project's impact might be considered unique,
there is no reason to suppose that the methods and approach
by which such investments have been apfraised are not a
reflection of a more general attitude to public investment
evaluation. Nevertheless it would be preferable to have
evidence on the performance of less glamorous public
investment projects.

It would not seem an unreasonable assumption that,
alongside the growth_and development of appraisal.techniques
in the post war period, there would be a developinﬂliﬁerature_
on the ex-post evaluation44 of investment projects. With the
growing significance of public sector investment and the
realisation that such projects needed to be assessed on
agifferent pasis'than straightforward profitability, such

ex-post evaluation would seem to be an important source of

43Prest and Turvey op cit p.©85.

44There have been some attempts to reserve 'evaluation' as a
term only used for examining the performance of investments
in relation to the analysis carried out before they were
initiated. However this does not seem to be sufficiently
universal to warrant dropping 'ex-post' from the description
of this sort of assessment.
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knowledge of thé effectiveness of techniques and a guide to
their future development. With some few exceptions which do
prove illuminating and which I shall refer to in more detail
below, this body of information has in fact not
ma\t'.en:ialisec‘i.‘l

What appear to be the reasons for this? It is not
that the value of such studies have not been appreciated.
D. Nyhart recognizes follow-up as one of the four phases ¢f a
project46 but notes a tendency for it to be accorded
insufficient importance. His particular focus is the
investing agency (such as a development bank) in relation to
the projects which are financed. He identified five main
reasons for' the neglect of follow-up (i) reluctance of
borrowers to co-operate after they have received financial
assistance; (ii) delay in the appearance df folloﬁ—up's full
burden; (iii) novelty of the concept; (iv) relative lack of

glamour compared to ex-ante appraisal; {ivf withdrawal from

45Most developments in both the theory and practice of ex-
post evaluation occurs in the United States and in relation
mainly to social programmes - education, health, community
action etc.
See for example:
Francis C. Caro(ed) Readings in Evaluation Research
New York, Russel Sage Foundation 1971.
Carol H. Weiss, Evaluation Research, Englewood Cliffs,
New Jersey, Prentice Hall 1972.

46The other three being identification, selection and

administration.

J. D. Nyhart 'Organization of Professional Cadres for
Industrial Project Evaluation, Selection and Follow up' in
UNIDO, Evaluation of Industrial Projects, NY 1968.
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further involvement on the part of the lender. These
difficulties may be interpreted as stemming mainly from the
delicate relationship between international funding agencies
and third world national governments, but the same result (if
for different reasons) emerges from a study undertaken by the
Economist Inteslligence Unit to review project appraisal
experience in the United States, the United Kingdom and
47 =4 ;
France. The survey covered not only public sector agencies
but large commercial firms and, in the case of the United
: . ; : 48
States some international agencies resident there. It
concluded that post-mortems were not usually carried out.
"Few companies thought that the examination of individual
: : ; . o 49
projects was worth the cost of the investigation". Few
companies in France or the U.K. had any systematic procedure
‘for follow=-up, the main reason given that in retrospect it
was often impossible to isolate the results of individual
. 50 . :
projects. Other reasons given were: changing
circumstances; cost inaccuracies; conflict of personalities;

: ; 51
lack of managerial time. Even where post-mortems were part

4 . . ' . . .
7The Economist Intelligence Unit, 'Industrial Project

Evaluation in the United States, The United Kingdom and
France' in UNIDG (1968) ibid pp.198-228.

48
Ibid. For example IBRD.

49snia p.200.

*01pid p.219.

51Ibid.
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of a company procedure, they were limited in nature, although
one French producer of natural gas observed that useful
lessons could be drawn from ex-post evaluation in regard to
new projects.52 In other cases post-mortems were only
carried out if the project failed.53 Although the precise
method of assessing such failure was not made explicit, the
implication was that it was equated with project collapse.

The UNIDO studies referred to above were compiled in
the late sixties, but matters have not improved substantially
in the last decade.

Brewer,s4 in the forward to Haveman's U.S. Water
Resources Study, one of the few works to appear on ex-post
evaluation, refers to the lack of post investment analysis as
one of the weakest aspects of the planning process.

"Public resource development planning has been
essentially a static ex—-ante activity. To be sure, the
methodology and empirical planning factors have been improved
over time, but few public resource agencies have developed
procedures for monitoring the economic ‘performance of the

) "
projects they have undertaken.

52_. .

Ibid.
53Ibid - in particular the international agencies followed
this pattern AID; IBRD; IDB.

54Michael F. Brewer, Vice President Resources for the Future
in the foreword to Robert H. Haveman, 'The Economic
Performance of Public Investments: An Ex-Post Evaluation of
Water Resources Investments', Baltimore, Johns Hopkins Press
1972.
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While fiﬁe years later Corti55 in an assessment of the
British experience makes a plea for, "something that
economists are not too good at nor too keen on. It is more
evidence of the track record, more studies concerned with
trying to evaluate how things have turned out. If we think
that CBA will assist decision taking . . . why are we not
outting more effort into seeing whether and how much it has
assisted decision taking?"

The point need not be laboured further. However it is
important to point out, one of the crucial determinants of
whether post investment appraisals or, mofe generally, the
monitoring of project performance is carried out, is whether
a real possibility exists of making revisions or rectifying
errors. If such a possibility is either administratively,
technically or economically infeasible then one iﬁpo;tant
reason for follow-up studies is nullified. Nevertheless the
second, more academic, justification for post-investment
appraisal still remains - that of using experience as a means
of improving assessment techniques - so that it is somewhat
surprising that the evidence is as sparse and scattefed as it
appears to be.

Some does exist however, and I wish to make reference

55G. C. Corti, 'Cost Benefit Analysis, The Way Ahead' in

M. V. Posner{ed) 1977 op cit pp.260.
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here to four exaxﬁples56 - different in their focus and
approach but all motivated by the generél view that
systematic consideration of post investment experience can be
a useful starting point in improving the performance of
projects.

Haveman in 'The Economic Performance of Public
Investments' is most directly concerned with developing and
applying ex-post evaluation as a direct test of ex-
ante appraisal techniques.s7 His analysis is based on
selected water resource development projects because
appraisal techniques in this area had reached an advanced
stage of development.58 He chose this type of project also
to provide an illustration for that class of public
investment projects characterized by lengthy constiuction
periods and heavy net costs in the early years wiéh a
relatively long time elapsing between inception of the

. 5 .
project and observable results. 2 Haveman conducts his

56Robert H. Haveman (1972) op cit.

- P. D. Henderson (1977) op cit.

- Peter Hall (1980) op cit.

- Albert O. Hirschman, Develorment Projects Observed,
lashington DC Brookings Institution 1967.

57“Neither in the literature of public expenditure analysis
nor in government practice should the efficacy of ex-ante
benefit cost analysis continue to be accepted as a matter of
a priori logic and faith" Haveman (1972) op cit p.2

SBAS we have seen earlier much path breaking analysis was
developed in this area.

9Haveman op cit p.3-5.
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analysis only iﬁ terms of a primary objective of national
economic efficiency. He justifies this stance on the grounds
that public works activities do not typically serve social.
functions other than the correction of market failure. 1In
the light of earlier discussion on national objectives this
now seems an unacceptable compartmentalising of goals and his
secondary justification, on the grounds that there is
nmorz agreement on the measurement of variables within the
efficiency model derives from the initial assumption rather
than substantiates it. Nevertheless his further point that
agreement on variables would not be readily forthcoming for
multi-objective models certainly holds, and on pragmatic
grounds alone one has some sympathy with his stance..
Haveman studied some eighty-six water resource
projects (sub divided into three main categories}-and
attempted to draw some general conclusions. His results
werenot encou?aging. He found.that ex-post estimates of
benefits often showed little relationship to their ex-ante
counterpartsﬁo-and that seriéus bias in terms of
overstatement of benefits appeared to be incorporated into
agency ex-ante evéluation procedures. There was also an
enormous variance between estimated and realised costs - in
almost 50% of projects the realised costs deviated by more
than 20% from estimates although without systematic bias.
Overall Haveman concluded that the evidence was such to

indicate a serious need to reappraise the procedures of

0
601bia p.111.
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benefit cost analysis as practiced by government agencies.
The results posed serious questions about recent trends to
brcaden the scope of appraisal to incorporate objectives
other than the efficiency one. Whilst acknowledging the
relevance of other objectives to the overall decision, he
concluded that attempts to incorporate them within analysis
of the cost benefit type was ill-advised until more
confidence could be placed on estimates of primary impacts.
The other three studies concentrate less on matching
before and after statistics than on a more general
interpretation of project experience in the light of what one
author terms "an eclectic body of theory called from the’
borderland of political scie:'nce, welfare economics, social
psychology and ethics."61 Henderson in "Two British Errors:
Their Probable Size and Some Possible Lessons" elécts first
of all to calculate the primary costs and benefits of two
public expenditure programmes62 - Concorde and the AGR. The
"error" of these two decisions is then interpreted as the
total estimated programme loss £1,670-£2,320 million in the
case of the Concorde and £1,640-£2,100 millioh in the case of

63 . . e .. .
the AGR. This is a valuable exercise in itself since

61Hall op cit (ix).

62They are referred to as programmes because of the assumed
replication of the initial project - in the case of the
nuclear programme 5 power stations each with two AGR
reactors. Henderson p.l6l.

The figure varies according to assumptions about the
discount rate to be used.
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although feelinés of dissatisfaction with both programmes
were widespread by the time of writing64(1976) tangible
evidence in the form of cost statistics were not readily
available.65

Henderson's general conclusions however rest more on
his own intimate knowledge of institutional and bureaucratic
practices. To the economics profession in general he warns
of overconfidence in forecasting techniques and ignorance of
actual outcomes of past expenditure programmes together with
a disconcerting ignorance of technology. More specifically
he identifies some British administrative conventions and
characteristics which tend to increase the ﬁse of error in
public investment decisions. Briefly they may be identified
as decorum (i.e. excessive formality) in the form of (i)
rigid definition of roles; (ii) impersonality; (iii)
administrative tidyness and unbalanced incentives -
espécialiy in circumstances where it appeared that being
right counted for nothing. Unbalanced incentives are
reinforced by anonymity - few will ever know who was right,
and secrecy, which further dilutes individual responsibility
and makes it even more difficult to learn from experience.

The two other studies are longer and more wide

64Ibid pp.163=164.

SSee Henderson's appendix on The Derivation of the Figures
pp.194-205.
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ranging. Peter Hall in Great Planning Disasters is most

concerned to emphasize the multi-faceted nature of the
decision process in the planning of public sector investment
projects. = He perceives the basic problem of poor
decisionmaking as having two component parts. Firstly 1t
results from poor forecasting, which he classifie566 as
resulting from three different types of uncertainty.6
Secondly there is the difficulty of establishing common
values in a diverse society.68 In order to understand better
past decisions (disasters) he develops a three group
framework similar to Allison's models. These groups are the
community, the bureaucracy and the politicians.69 This

provides him with a means of explanation for his case

66 : ,

Using terminology developed by J. XK. Friend and W. N.
Jessop in Local Government and Strategic Ch01ce, London
‘Tavistock Publications 1969.

7Uncertainty in the planning environment, uncertainty in
related decision areas and uncertainty about value
judgements, Hall op cit pp.4-12.
GB"How does a society composed of different individuals with
different tastes and preferences, form rules that allow
rational decisions to be made about the supply of public
goods.

Ibid p.254.

6glbid pp.199-241
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. 10 . . . .
studies but is less helpful as a guide to improving future
decisions.

Hirschman's book, 'Development Projects Observed' is

chronologically the earliest of the studies and hence was
able to draw less advantage from theoretical developments in
ex—ante techniques. It is based on the author's study of
eleven World Bank funded projects. It does not however adopt
a case study approach but depends mdre on eliciting themes
from the projects actually reviewed, supplemented by a
lifetime's study of policymaking in economic development.
'Hié main focus, thefefore is not directed towards whether
individual projects wefe successes or failures but rather in
identifying particular characteristics which improve (or
detract from) the chance of success.

Despite the wide variance in these four stﬁdies there
are some common threads running through them. First of all,
there is general agreement that the outturn of a project may
be significantly different from that anticipated prior to its
implementation. Haveman, Henderson and Hall use this as a
criterion of error of failure - Haveman in so far as it

undermines the faith one might have in ex-ante calculations

70 . . . . s
Which range from the Third London Airport and Concorde in

the U.X. to the Sydney Opera House and the San Francisco
Rapid Transit System.

71Hall himself says the framework provides "a convincing
explanation of how decisions are bungled but not of how they
might be taken with more foresight and more careful
evaluation." 1Ibid p.248
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of primary .costs and benefits, Henderson and Hall as a more
general indication that ex-ante methods have resulted in
projects "which ought not to have been undertaken"72'or where
the planning process was "perceived by many people to have
gone wrong".73 A crucial-aspect of this divergence was seen
to stem from problems of uncertainty and its relationship to
forecasting ability. The point is made time and time again
that the‘values assigned to variables in the ex-ante
appraisals bore little relation to those which actually
occurred when the projects were implemented. It is
interesting that of the four only Hirschman presents this
divergence between plan and outcome as having a positive‘as
well as a negative aspect. Like the other authors Hirschman
gives Aue prominence to the problem of uncertainty
surrounding projects - especially as it relates té

~ forecasting ability, but relates it to two sets of potential
aevelopmenés: (1) a set of possible and unsuspected threats
to its profitability and existence and (2) .a set of

unsuspected remedial actions that can be taken should a

?ZHenderSOn op cit p.163.

73Hall op cit p.Z2.
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threat become real.74 To this extent Hirschman is
propounding the wview that unforeseen_events are not totally
destructive if they can provoke a creative response. Yet he
fails to make the final connection between this and the
positive value of flexibility in project formulation and
operation. In other words for Hirschman human creativity is
essentially an unplanned compensation for unforeseen and
unforeseeable external events rather than the basis for
systematic project preparation for these same external
events.

Selecting the 'Best' Option: Ignorance and Optimization

Although the problem of forecasting future and hence
uncertain events has been appreciated within the project

appraisal literature for some time, attempts to deal with it

4 '
# A particular example of this duality is exhibited by the
Karnaphuli pulp and paper mill in Pakistan.

The mill was planned to utilize the resources of the bamboo
forest of the Chittagong Hill Tracts along the Karnaphuli
River in what is now Bangladesh. It started to operate in
1953 and by 1959 was enjoying a measure of success. Then the
bamboo began to flower and subsequently to die. (The bamboo
flowers only once in a lifecycle of 50-75 years and then
dies - the regeneration of the plant coming from the seeds)
So much was not entirely unforseeable in the sense that it
was part of a known (but not accurately known) natural
cycle. What was at this time unknown was that the dead
bamboo would disintegrate on being transported by river and
hence would be unusable. Further a period of several years
was necessary for the seed generated shoots to grow
sufficiently to permit commercial cutting and pulping.
However, several creative responses were generated by this
apparent disaster including a wider supply area utilizing
existing cheap water transportation and several different
approaches to diversify the raw material base of the mill.

Hirschman op cit 9-10.
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at the theoretiéal level have remained highly circumscribed.
Broadly speaking efforts have been mainly directed towards
the use of probability distributions: either "objective"
probabilities associated with the 'frequency' or classical
approach, or 'subjective' probabilities in Bayesian
analysis.75 In the first case the decisionmaker is assumed
to be able to compute from past experience the probability
that any circumstance (from a complete listing of all
possible circumstances) will oceur. From this he can derive
a probability distribution of outcomes for each decision, and
then (assigning values) the probability distribution of
utilities. In this case the simple single value discounting
model which assumed certain knowledge of the values to be
attached to all variables, has been replaced by a model using
expected values. Such an apprqach depends absoluéely on
existing knowledge generating completely accurate frequency
distributions from a stable population of events.76 In other
words the approach has not escaped at all from the assumption

of perfect information.

75It is conventional to designate the former as a situation

of risk and the latter as uncertainty but such a distinction
is unnecessary here since neither category bears any
resemblance to the ignorance of the future with which
decisionmakers and analysts have to contend in real choice
situations.

See David Collingridge, The Social Control of Technology,
Milton Keynes Open University Press, 1980, pp.23-25.

B. J. Loasby, Choice Complexity and Ignorance, Cambridge,
Cambridge University Press 1976 p.7-10.

76Loashy p.8.
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A furthér modification,.the subjective probability
approach, allows for lack of past experience, lack of
adequate data, attitude to risk on the part of the
decisionmaker etc. Thus some events or outcomes are
subjectively assessed as being more likely or probable than
others. Such a concept as subjective probability orily leads
to an operationally meaningful theory if numerical values can
be assigned to degrees of belief in a systematic manner.

Once this is done a determinate solution to the problem in
terms of subjectively perfect risk assessment is achieved,
but as Loas.by?8 points out, like risk it requires a complete
listing of all relevant outcomes and also a full listing of
all possible courses of action. Loasby continues:

"When someone says he is uncertain, what he usually
means is not just that he doesn't know the chance; of various
outcomes, but that he doesn't know what outcomes are
possible. He may well be far from sure even of the structure
of the-problem that he faces. Thié normal state of partial
ignorance is simply not defined in the theory of
decisionmaking undef uncertainty, in which 'uncertainty'
acquires an esoteric meaning. This meaning serves to hide

from the layman the fact that the economist, faced with a

77See for example, Dasgupta and Pearce op cit p.180-185.

These authors consider various systems of axioms for
consistent choice between uncertain prospects as developed by
Ramsey, Von Neumann and Morgenstern, Savage and Marschak.

78Loasby op cit p.9.
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very awkward problem, has succeeded, as so often, not in
solving it, but in denying the legitimacy of its
existence“.79

Given that all the authors of the post-investment
studies considered earlier linked the problem of poor
verformance with pervasive uncertainty or ignorance in the
pre-investment appraisal analysis, it is pertinent to ask why
attempts to handle this problem have ended in such a blind
alley. In order to pursue this question further it is, I
feel, necessary to-‘.éxplore, albeit briefly, the theoretical
- foundations on which the-appraisal technigues thenmselves aré
founded.

The development of public expenditure theory as an
area of academic investigation which has gained prominence in
. the post-war period in Britain and other developed economies,
mirrors the move, also most significant in this period, from
the laissez-faire approach to economic management in the last
century to the mixed market economy of the present day. The
development of the mixed economy has recently been descriked
as ha ma’jor contribﬁtion to postwar European thought. Other
Europeans than_ourselves have embraced the idea and have
drawn strength from it ... The concept was a product of the

aspirations of the period just before and after the war. It

expressed above all a search for consensus that would put

79 1pid.
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behind us the pre-war spectres of social, economic and
political breakdown . . . it also pointed the way for a new
relatiﬁnship between polity and economy."BO

It is this relationship between polity and economy
represented by a much more active interaction between
government and the economy which is at the heart of the mixed
economy. It is equally the relationship which has rendered
exceedingly complex the links between economic tﬁeory as an
analytical system and economic management techniques as one
set of tools in the armoury of governmental policy making.
It has also, eventually, provided stimulus to the development
of the relatively new area of policy studies. The point I
wish to establish in this context, however, is that certain
of the economic decisionmaking techniques whicﬁ have reached
high levels of sophistication over the last twent§ years are
still rooted in the assumptions of the older laissez=-faire
system and in the value judgements of what is perceived to be

the national interest implied thereby.

8_OSir Peter Parker, 'A Utopian View of Government and

National Industry' Jubilee Lecture delivered at the
University of Leicester, May 12 1982.
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The classical economists = Smith, Ricardo and Millgl -

advocated a laissez-faire system of economic organization.
They believed that the pursuit of self interest hedged about
by laws of property and contract would lead to high levels of
national income, high rates of economic progress and would in
general be more efficient than any government meddling.82
Although prepared to permit a minimum of tinkering with the
framework of the econcmy83 the general idea of intervening in
the operation of the market was an alien one, though little
analytical proof was offered that competition led to an
optimum situation. ﬁevertheless economic development in this
period was very firﬁly grounded in the need to take account
of the structure of the external society to which the theory

was meant to apply.

BlAdam Smith, An Enquiry into the Nature and Causes of the

Wealth of Nations, Cannon edition London, Methuen 1961.

David Ricardo, Principles of Political Economy and Taxation
(ed P. Staffa and M. D. Dobb 1951).

John Stuart Mill, Principles of Political Economy (ed V. W.
Bladen 1965).

82A5 might be expected with Mill an equally or more important
consideration was that it was more conducive to liberty. For
a succinct overview of the classical development of economic
thought on this subject see David Collard, Prices, Markets
and Welfare, especially Chapter 5.

3For example a minimum protection for the very poor as
embodied in the New Poor Law of 1834 which while extolling
the virtues of a free labour market nevertheless accepted the
principle of a minimum of relief to bring the pauper to the
level of the poorest agricultural labourer.
Ibid p.44.
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The whole tenor of classical economics was directed towards
the better understanding of wealth - its production,
accumulation and distribution and the limits imposed by non=
reproducible resources. The analysis proceeded by taking
note of the actual patterns of social organization which
prevailed at the time, stress being laid on the class
divisions. Thus Adam Smith based his analysis on a structure
composed of workers capitalistes and landlords,a4 giving rjse
to the production and division of wealfth into wages, profits
and rent, an analytic continued and developed by Ricardo.
Mill continued in the same tradition which culminated in
Marx's work. Whilst combining his economic analysis with a
much wider ranging theory of history and society, Marx
nevertheless, in the area of economics, owes much to earlier
Ricardian work and can certainly be placed within-the
classical tradition.

In the eighteen-seventieé neo-classical economics
rapidly replaced the classical analysis. Joan Robinson85
suggests that there were two main forces leading to this
sudden emergence of similar ideas in different parts of
Europe. First the failure of classical political econcmy to

offer solutions to some theoretical

84Smith op cit Book 1 Ch XI.

85Joan Robinson and John Eatwell, An Introduction to Modern
Economics, (Book 1 Economic Doctrines) Revised (ed)
Maidenhead McGraw-Hill 1973.
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problems86 and éecondly, and perhaps more importantly, the
change in the political and ideological climéte which made
classical ideas appear very dangerous, since the whole thrust
of the analysis served to stress the conflicts of economic
interest between the social classes. Of even greater long
term significance was a third force highlighted by Shackle.87
This was the increasing desire of the developing discipline
of economics to match the astonishing and prestigious record
of the natural sciences:

"Economic theory for £wo hundred years modelled itself
increasingly on the science of the inanimate creation; upon
celestiallmechanics for its large scale conception and upon
the isolable, purifiable experiment for the small-scale. The
end product was the neo-classical conéeption of general
equilibrium, the economic system fﬁlly adjusted té an

underlving body of complete relevant knowledge.88

86In particular the so-called paradox of value. With the
emergence of marginal analysis economists were finally able
to provide an explanation for the divergence between value in
use and value in exchange.
87 . . . .
G. L. S. Shackle, Epistemics and Economics, Cambridge,
Cambridge University Press 1972 p.10.
88 .
Shackle comments further that there was no a priori reason
why economics should have chosen this axiomatic approach
rather than the taxonomic approach of say medicine or law.
Indeed "to have opted for the axiomatic mode as the
appropriate one . . . was a bold and surprising stroke."
Ibid p.38
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These thfee forces combined in neo=-classical theory89
to produce a coherent and internally consistent theory of
equilibrium in a stationary state based upon the position of
the individual and his perception of his own welfare and on a
theory of value based on the concept of marginal utility.
'Marginal' is the pivotal concept in this respect and the
turn of the century development in economic theory is
frequently referred to as the marginal revolution.90 As
suggested by the term utility, the analysis was first
developed as part of consumption theory but was soon extended
to the theory of production.91 It was marginal analysis
which enabled the shift in problem perception from that of
wealth and growth in classical economics to the efficient
allocation of scarce resources. Efficiency in this context
can be perfectly expressed by marginal equivalencés so that
for example a consumer has efficiently allocated his
available budget when his marginal rate of subjective
substitution related to a combination of purchases, is equal
to the marginal rate of objective substitution in the form of

their relative prices.

8 . . .
9M. Blaug, Economic Theory in Retrospect, London, Heinemann

1968 (2nd ed), examines a similar range of influences for the
marginal revolution although hesitates to identify any as the
basic explanation.
pp.304-308.
90 .

See for example Blaug (1968) Ibid chapter 8.
T. H. Hutchinson, Review of Economic Doctrines 1870-1929,
Oxford Clarendon Press, 1953.

9blaug (1968) 1bid p.299.
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In order for Suéh behaviour to occur it is only necessary to
attribute a utility maximising motive to consumers and
similarly a profit maximising motive to producers. Of such
significance is this principle of equalizing marginal values
that Blaug is able to say:

"The whole of neo-classical economics is nothing more
than the spelling out of this principle in ever wider
contexts joined with the demonstration that under definite
conditions, perfect competition does in fact produce
equimarginal allocation of expenditure and resources.“92

We may identify the conditions referred to as: many
buyers and sellers; a hqmogenous product; perfect factor
mobility; constant returns to scale; and kﬁbwledge of all
relevant circumstances.

Whilst the use of marginal analysis could indicate
efficient resource allocation solutions in particular markets
it took Walrasian analysis to tackle the problem of whether
the market mechanism could guarantee a convergence to a
general equilibrium solution and whether such a solution
would be either stable or unique.93 Walras demonstrated that
the interdependence of economic units is shown through a
system of simultaneous equations where the number of

independent equations is exactly equal to the number of

921bid p.301.

931bid p.574.
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unknowns to be aetermined - and thus that general equilibrium
is in principle possible. Walras attempted to combine the
theoretical statement with a consideration of how such a-
state may actually come about. His idea was of tatonnement -
a process of all buyers and-sellers haggling in the market
place so that a set of prices and outputs based on individual
optimization is arrived at before production and trade takes
place. This is a less than convincing representation and
illustrates a fortiori the results of pursuing an axiomatic
method. General equilibrium theory as such makes no
predic£ions: it attempts to establish only the logical
possibility of its own existence without being able to
demonstrate how it will be achieved. It has, especially in
recent years, been the subject of intense attack.94 Whilst
its traditional defence was that statements of neéessary and
sufficient conditions required to produce general equilibrium
would clarify how equilibrium might be attained in the real
world,gs now the defence has become entirely negative, i.e.
it will serve to show why general equilibrium might not be

. a6
attained.

94See for example

Hutchinson (1977) op cit p.81=-87
Loasby (1976) op cit p.47-50.

also Blaug (1980) op cit devotes Chapter 8 to a critique of
G. E. theory. '

951pid p.198.

6

° Ibid

Blaug quotes in this context Arrow and Hahn, General
Competitive Analysis, San Francisco, Holden Day 1971.
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However if Walras showgd the existence of a theoretica;
general equilibrium i.e. a position of optimﬁm resource
allocation, it remained to Pareto, another member of the
Lausanne School to add a further dimension whereby the
conditions of an optimum welfare position could also be
deduced from marginal analysis. Whilst earlier writersg? on
utility questions had accepted the divide between 'science'’
and 'art' in political economy and rested the ethical
premises for welfare judgements in the latter,98 Pareto
wished to combine the marginal analysis of competitive
equilibrium with some yardstick against which to measure real
world changes i.e. a criterion of improvements. Bﬁt most
importantly he was determined the analysis should remain
within the field of positive economics. Pareto believed hé
had achieved this by relying on a single proposition, on
which, he believed, consensus would be absolute, namely that
any change which made at least one person better off and
harmed no-one could be consi&ered an unambiguous increase in
welfare. Thus a perfectly competitive system in equilibrium
would not only allocate resourceé efficiently but would
maximise social welfare also. |

It is now generally accepted that Pareto's approach is

not the positive, ethics free system he believed.

97For example Senior and Mill.

98 ; gy : .
T. W. Hutchinson 'Positive' Economics & Policy Judgements,

London, Allen and Unwin 1964 p.29-31.
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In particular it measures optimality in terms of a pre-
existing distribution of income, it disregards collective
goals which are not somehow the sum of individual goals and
it ignores the welfare of future generations except in so far
as they are taken into account by individuals in the present
generation. Yet the Pareto analysis has remained a-
remarkably seductive piece of analysis right through this
century.99

One defence by Hennipmanl00 of its positive (as
opposed to normative) character is based on the proposition
that the Pareto criterion lays down no policy prescriptions.
His argumenf is that to demonstrate the existence of a
potential Pareto improvement in a particular set of economic
conditions is quiet different from recommending that change
be initiatéd to reap that benefit. This line of £easoning is
tortuous at best and can be of no help in moving from
analysis to policy formulaton.

A second line of argument follows closely Pareto's
own. It is to attempt to play down the normative aspects of

the Paretian system bn'the grounds that the basic postulates

99With some modificatons it must be said. In particular the

concept of a potential Pareto improvement (where it is only
necessary that gainers must be more than able to compensate
losers) was developed as a less stringent (i.e. more likely
to be met) criterion of change in the real world.

100 . . . .

P. Hennipman, 'Pareto optimality: value judgements or
analytical tool?' in Relevance and Precision, J. S. Cramer,
A. Heertje & P. Venekamp (eds) Amsterdam, North Holland,
1976.
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e.g. the indiviﬁual as the best judge of his own welfare, are
innocuous because they command either universal or almost
universal assent.lo1 This argument is speedily demolished by
Blaug wﬁo demonstrates that arguments from both the left and
right of the political spectrum vindicate the view that there
is much less acceptance of these judgements than economists
like to think}oz

To summarize: The nove from classical to neo-classical
econimics brought a shift of perspective away from
accumulation and growth to a static delineation of the
conditions under which resources would be allocated among
competing ends to give optimal results. Smith's éemi-.
intuitive idea of the co-ordinating force of the market
mechanism, became the precisély specified conditions of
perfect competition. A}lied to this marginal anaiysis was
Pareto's contribution to the welfare debate. When Pareto was
able to equate an individual's pursuit of self-interest with
a welfare optimum then as Mishan describes, it is

"The metaphor of the hidden hand discovered by Adam

Smith which directs the forceslof private greed so as

. . . .. 10
to issue in social beneficience"

1OlThis argunent is outlined though not supported by S. K.

Nath in A Perspective of {elfare Economics, London,
Macmillan, 1973 p.18.

102Blaug 1980 op cit p.148-149.
also Nath op cit p.19-22.
103 : . ) :
E. J. Mishan, Cost Benefit Analysis, London, Unwin 1971
p.6.
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Also, in its attempts to be 'positive' and value free,
Pareto's approach was much more in tune with the spirit of
the times than the alternative Pigovian theory.l04 These two
themes are still exhibited in investment appraisal
techniques. As we saw earlier value judgements are not
adequately provided for in current appraisal methodology.
When 'national interest' was regardéd as synonymous with
efficient resource allocation then the problem remained
hidden since the Pareto welfare assumption was subsumed
within the analysis (modified along the lines of the Kaldor
Hicks compensation principlelos}. However when it is
acknowledged that other objectives requiring value
judgements are likely to be pursued then a specific provision
needs to be made for these within the analysis. The link
between appraisal techniques and the ideal of optimal

resource allocation as exhibited by a system of perfect

104Although Pigou himself believed the premises from which he

derived his theory of welfare to be self evident, his
Economic of Welfare (London, Macmillan 1924) was the subject
of Robbins' famous attack on value loaded welfare
propositions

L. C. Robbins, An Essay on the Nature and Significance of
Economic Science, London Macmillan 1932.

105 . o —

That is, providing the beneficiaries of any change could
more than compensate the losers a potential Pareto
improvement exists and is used as a criterion of welfare
gain.
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- . 06
competition is even more marked.l

The ideal of perfect competition, obviating as it does
the necessity of central planning and control to obtain an
efficient allocation of resources, has been regarded as
attractive since Adam Smith. However as it came to be
realised the ideal of perfect competition lays down some
stringent conditions which are unlikely to be met in the real
world. Most significantly, if externalities are present
either in production or consumption behaviour then market
prices do not accurately reflect real resource valués;
equilibrium output is related to a specific pre-existing
distribution of income; equilibrium quantities and prices in
individual markets may not be 'Parétian ideal' if
imperfections exist elsewhere (the seeond best problem)
market based decisions can only represent present_
participants, so market behaviour only takes into account the

welfare of future generations to the extent that members of

lOGIt should be understood that in its strictest definition

perfect competition is related only to equalities at the
margin which will be generated by maximising behaviour on the
part of the participants. It makes no assumptions about, for
example, the ownership of production - private enterprise or
socialist. Providing:

(1) The marginal rate of substitution of any one good for
another is the same for all consumers.

(2) The marginal rate of technical substitution of one
resource for another is the same in all production
processes.

(3) The marginal rate of substitution of products for any

consumer must equal the marginal rate of technical
transformation between them in production.

The conditions of perfect competition are fulfilled and a
Pareto optimum will result.
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the present generation identify their own interests with
those of their heirs; most importantly the model of perfect
competition is an abstract construction and there is ‘no
guarantee that economic agents will have sufficient Kknowledge
to act in accordance with the ideal. As we have seen, the
development of appraisal techniques has bean directed towards
resolving many of these problems. Where externalities exist
market prices may be 'corrected' by using shadow prices.
Society can indicate its trade off between present and future
generations by the use of a social time preference rate.
Particular income distribution considerations may be
incorporated bf a system of weights. Cost benefit analysis
may in fact be seen as a specific response to the second best
profi::»lem.l07

Yet all these techniques implicitly accept-the overall
rationale of the perfectly competitive economy - they aim at
the "correction" of "market distortion" so that the corrected
system will once again bring about an optimal alloéation of
resources. Even with the addition of an income distribution
objective, optimality is still the aim, but in this case a
combination of objectives is optimized.

The necessity for a significant number of adjustments
of this kind marks the transition from a laissez-faire to a

mixed market economy. what has not been affected at all in

this move is the idea that, once ordered, the system will

07 . s s
. To the extend that it seeks to explore all significant

ramnifications of a proposed change.
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sti;l produce optimum solutions. Thus this amended system
still needs to make the same assumptions of perfect foresight
and co-ordination as did the earlier. It is therefore not
difficult to appreciate why the consideration of uncertainty
has been held within such rigid limits. To preserve the
moael, it has to be converted to quasi-certainty, "ignorance
haé to masquerade as knowledge so that choice may be
méde."los
Flexibility

It was at one time a commonly held view that such
idealised theoretical models which relied on assumptions such
as perfectly informed choice were only first steps on the way
to more realistic theory. It was usual to talk in terms of
-eventually removing the 'scaffolding' but by the 1970's it
was beginning to become apparent that such a procédure would
lead to the collapse of the ediface itself:

."It is the hallmark of the neo-classical economist to
believe that, however severe the abstractions from which he
is forced to start, he will 'win through' by the end of the
day - bit by bit, if he only carries the analysis far enough,
the scaffoldiné can be removed, leaving the basic structure
iﬁtact.' In fact these props are never removed; the removal
of any one of a number of them . . ; is sufficient to

collapse like a pack of cards.“l09

8
10 Loasby op cit p.1l0.

lOgN. Kalder in G. C. Harcourt and N. F. Laing (ed) Capital
and Growth, Penguin Readings 1971 p.296.
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And Hutchinson1 goes further and identifies the most
crucial prop, the "fundamental assumption" as that of full
knowledge or correct expectations which excludes all -
possibility of ignorance or uncertainty. He continues

"The maximisation-under-certainty postulate has
proved, as a piece of simplificatory scaffolding very
difficult or virtually impossible to remove, while leaving
standing any model or theory for which any significant degree
of generality could be claimed. There is simply no general
assumption to replace this oversimplified one. For there is,
so to speak, only one set of correct expectations or state of
adequate knowledge for each and every situation. But there
is an endless variety of incorrect and inadequate ones which
are constantly changing, and impossible to generalise about
except in arbifrary terms."lll

Such a conclusion ob?iously has quite drastic
implications for public investment methodology, whose
résults, as we have seen, suffer considerably from attempting
to employ techniques stemminq from the maximisation under
certainty framework to conditions of uncertainty/ignorance.

It is extremely questionable whether pleas for better

10
1 T. W. Hutchinson, Knowledge and Ignorance in Economics op

eit p.79.
11

11bid p.80.
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forecasting can-have great validity,l12 and if future values
of variables which need to be known to carry out an
optimization exercise cannot be foreseen or forecasted then
the problem must be formulated somewhat differently. Loasby
points the way to a possible approcach. He warns us:

"to expect the unexpected; to be prepared for changes,
sometimes drastic, in plans and expectations, and to be wary
of long-range plans or forecasts which depend upon piesent
knowledge; Ehat means all long-range plans and forecasts. It

is often more useful to investigate, and prepare for, the

consequences of possible future events than to refine

L113

estimates of their probability.

How can public investment projects be made more responsive to
change when it occurs? In other words how can the
characteristics of flexibility or adaptability be valued as
positive attributes in the selection of public projects?

Although lip service is often paid to flexibility in very

llzThis is not to deny that advances which can be made should

be made or to denigrate their value. Perhaps an analogy from
the prime area of forecasting - meteorology, will clarify the
point.

In the post war period weather forecasting has been
characterized by the development of extremely sophisticated
monitoring techniques and the tenfold increase in observation
stations and weather satellites. The hope = indeed the
expectation has been that forecasts would improve. This is
partly true. Forty—-eight hour forecasts now have as good a
record of accuracy as did twenty-four hour forecasts in the
immediate post war.period. However the ability to forecast
beyond a three day time horizon has not improved
significantly at all.

3 . - .
Loasby op cit p.221 my italics.
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general terms, it was perhaps Hiréchman of all the project
analysts who came nearest to giving it operaticnal
sigﬁificance in his identification of lattitude and
discipline-as important attributes of projects.114 In the
. end however, he was unable to shake off his earlier view that
the discipline imposed by relatively unalterable projects
could be a positive benefit to the development process.ll5
However because the neo-classical medel from which
cost benefit and related analytical techniques have developed
is so firmly grounded in the idea of optimal solutions,
flexibility is not easily valued as a positive attribute by
conventional techniques. Even if it is generally accepted
that the 'absolutely best' project may not be identified, the
supposition in conventional ranking procedures is that
combinations approaching the optimal are being chésen. This
aporoach, again emphasises the essentially static nature of
the choice mechanism.

There are no easy answers on how change might be

accomplished. It would be almost a contradiction in terms to

114Hirschman (1967) op cit Chapter 3 pp.86-127.

Latitude and discipline might be interpreted as flexibility
and rigidity.

llSrlot without some unease however:

"we are a long way from the attractive simplicity with
which the concept was presented in my Strategy of Economic
Development. There I celebrated lack of latitude . . . it
would force an underdeveloped country to do a job right and
teach it performance, maintenance and other virtues . . . we
have now acquired a more qualified or perhaps an ambivalent
position: while lack of latitude retains the great advantage
of determinateness . . . the presence of latitude has in some
situations been shown to foster training in rational decision
making or the adaptation of imported models of economic
behaviour to local conditions and requirements.

Hirschman (1967) op cit pp.126-=127.
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expect a new model to replace the old116 and initially at
least attempts to place a positive value on flexibility-may
depend more on pragmatism than a priori theoretical
reasoning. As a first stage it may be more appropriate to
accord flexibility the status of an objsctive in much the
same way as other objectives which may be at variance with
optimum efficiency. Valuing flexibility as a positive
attribute of a project is an initial ad hoc way of moving

from static conception of 'best' to a dynamic concept.

Such an approach will be deeply unsatisfactory to
sy s oo o117 . .
devotees of general equilibrium analysis. What is being
valued in project design by this objective is ability to make
sequential adjustment to each perceived medium ternm
. 118 , ; . .

optimum in the knowledge that a hindsight view of the
project’'s life will probably exhibit several occasions when
adaptations of this kind were necessary. The greatest
problem, of course, is that it is only with hindsight that
the divergence from the static optimization approach can be
judged to have been worthwhile or not. The more accurately
that future situations can be forecast the less benefit will

be attributable to the costs of increased adaptability.

116__, . X iy s
Viz Hutchinscon's arguments on the impossibility of

modelling uncertainty.
117 . . . .

Although in this context one might agree with Blaug's
conclusion:

"The widespread belief that every economic theory must
be fitted into the GE mold if it is to qualify as rigorous
science has perhaps been more responsible than any other
intellectual force for the purely abstract and non-empirical
character of so much of modern economic reasoning."

Blaug (1980) p.l1l92.

18 . A .
. Similar to aiming at a moving target.
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There is thus aiways the danger that sub-optimal decisions
will be taken.ll9 Nevertheless from the little post
investment analysis which has been undertaken the message is
clear that tpe alternative algorithm has not been a noted
success. Flexibility in this context occqpies a slightly
different position than other objectives we have considered:
regional development, changes in income distribution etc. It
should be regarded as a means rather than én end, a method of
facilitating the achievement of other goals. 1In this
interpretation it owes much to the fallibilistic approach to
decisionmaking developed by David Collingridge in 'Critical
Decisionmaking.'l20 This theory is founded on the Popperian
approach to scientific enquiry which rejects absolutely the
possibility of justifying hypotheses bylempirical testing but
assesses their strength by reference to the severj;ty of
attempts to falsify them. A similar theory of preference and
decisionmaking is constructed. Thus although no decision is
justifiable, attempts may be-made to show how decisions may
be criticized and reasons given for faﬁoﬁring one option over
another based on such critiéisms.121 However this in turn
means that even if a decision maxim withstands critical
scrutiny prior to being acted upon, the resulting decision,

for example the choice of a particular public investment

119On the assumption that the additional costs incurred to

obtain flexibility proved unnecessary.

0David Collingridge, Critical Decisionmaking. A New Theory
of Social Choice, London, Frances Pintexr 1982.

12 1hia p.83.
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project may be shown to be mistaken after implementation. No

amount of success in passing tests in the past can guarantee

that this will not happen.l22

Thus flexibility provides a means of continuing the
critical process throughout the project's life123 providing
that it can be given operational significance within the
design of the project.

It is therefore possible to stress the importance of
flexibility at two different levels in the process of
choosing public sector projects. At the very general level
it means valuing flexibility because there is no possible
appraisal framework which can, in an uncertain world,
guarantee to identify the best project at the outset. The
overall ability to change, to adapt to new and different
circumstances must under such condition be viewed.as a
significant advantage. In this sense valuing flexibility is
indicative of using a different conceptual lense to that of
"static optimization". But equally flexibility needs to be
given operational significance at the particular project
level. 1In other words individual projects must possess
characteristics which have variously been identified as
corrigibility, insensitivity to error, controllability,
adaptibility, robustness, and resilience. These two levels
of perception are intimately related = project formulators
will not feel able to incur the eﬁtra cost of flexibility at

the design stage unless they are aware of its adoption as an

1231pia p.142.

22
1 Ibid p.l4l. My emphasis.
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objective by decisionmakers; they in turn will do no more
than pay lip service to it unless it can be translated into a
tangible form.

Work on multi-objective decisionmaking models reviewed
earlier in this chapter indicated the practical difficulties
involved in attempting to subsume a variety of objectives
within a single calculation, whilst lessons derived from the
examination of the neo-classical foundations of appraisal
techniques suggested that it would be unwise to do so and
thus shore up the single optimum choice approach. Thus the
aggressively rationalistic model where goals are defined,
alternative means appraised in the light of these objectives
and a choice made is not a realistic one. |

In the following chapters I hope to consider some
alternative perspectives and to examine ways in which
flexibility may be incorporated more systematically into the

selection process for public investment projects.
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CHAPTER III

Long Run Flexibility: The Pre-Investment Range of Choice

A theoretical device much used by economists since its
introduction by Marshall at the beginning of the century is the
division of time into three distinct periods for the purpose of
analysing decisions. These are defined as the short run, a period
of time within which some of the factors of production (most
usually capital) must be regarded as'fixed; the long run, a time
long enough for the inputs of all factors of production to be
varied as desired but constrained by a fixed state of
technological knowledge; the very long run, a sufficiently long
periﬁd té permit changes in the étate of technical knoﬁledge and
ﬁence in the technological possibilities open to the producer.
These periods are not of course related to numerical time but vary
according to the production process and the technology in
question. It is a particular feature of the type of investment
decision to which this stﬁdy is addreSsed, that the short run is
often very long in numerical time since it comprises the time
taken to evaluate the proposal, the lead time for construction and
" the ensuing economic life of the project. In the case of an

electricity generating station this period would be in the region
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of thirty five to fiéty years.l

This division is also significant in that certain
assumptions.about the flexibility (or lack of flexibility) in the
economic environment are inherent within it. In the long run, it
is assumed, total freedom of economic choice exists. That is, any
decisionmaker prior to making a tangible investment in a
production process is at liberty to select any production
technique from a range of blueprints constrained only by the

currently existing level of technological knowledge.2 Conversely

lUntil the late 1970's the CEGB used to estimate the book life of
a conventionally fired station at 25 years and that of a nuclear
station at 20 years. Recently they have increased each of these
estimates by 5 years to 30 years and 25 years respectively (CEGB
Annual report 1979-80). 1In addition to this, "The lead time in
the CEGB's planning is governed by the time taken to construct new
main generating stations which, in normal circumstances is assumed
to be about six vears from the placing of main orders to the
commissioning of the first unit. Prior to placing orders the CEGB
must submit its proposals to preliminary planning and consultative
procedures . . .. These procedures add several years to the lead
time."

The Monopolies and Mergers Commission. Central Electricity
Generating Board. A report on the operation by the Board of its
system for the generation and supply of electricity in bulk. HC
315 20th May 1981.

It might be noted that the MMC queries whether these estimates
might not be unduly optimistic in the light of past experience.

2The idea of a complete set of blue prints or a spectrum of
techniques is usually attributed to Joan Robinson although it
crops up in different guise in other authors.

J. Robinson, Accumulation of Capital, London, Cambridge University
Press 1956.

See also W. E. G. Salter, Productivity and Technical Change,
Cambridge University Press 2nd ed (1969).
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according to Current.interpretations,cnce investment is undertaken
the situation changes dramatically and becomes totally rigid.
Melvin Fuss has characterized this as the putty-clay model.3
However this sudden change from flexibility to rigidity is not a
problem within the neo-classical framework, since perfedt
information about the range of choice available and perfect
foresight which enables each option to be costed over its lifetime
enables economic and technical possibilities to be combined in the
form of the best practice technique. Thus there is no reason to
suppose that anything but the optimum choice of project has been
selected. 1If, however, as I have argued earlier, any such
assumptions of certaiqty about present information or future
forecasts is inappropriate, the idea that a best practice
Itechnique both exists and will be selected if all the sums are
done correctly, is no longer tenable. I have argued tﬁat in the
face of imperfect information and foresight, flexibility or
adaptibility needs to be given a positive value. This will be
obviously important when we get to the short run - the rigid
'clay' of Fuss's model, but hqw does reality square with the

'ex ante. flexibility assumed by the neo-classical model. It is
this aspect of long run flexibility in relation to the investment
appraisal techniques that I wish to consider further in this

chapter.

3 : .
M. A. Fuss, 'The Structure of Technology over Time: A Model for

Testing the "Putty~-Clay" Hypothesis', Econometrica Vol.45, No.8,
November 1977. '

An earlier interpretation of neo-classical ex-ante and ex=-post
production functions assumed capital to be fixed in quantity but
still malleable ex-post. See Chapter V footnote 18 below.
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By their very nature, any potential investments which are
brought together for evaluation and selection fall into the long
run category of decision.4 There are no constraints on the
particular combination of factor inputs put forward for
consideration, yet the prev;iling technology must be adhered to, -
it is not usually thought desirable to consider an investment
which depends for its success on technological advances or
solutions to currently unsolved problems.5 However a formal
appraisal process whether of a straight cost utility type or one
supplemented by impact analysis, social indicator research et al,
can at best deal with a very limited number of alternatives. It
is this initial pre-sifting process that discards far more
potential projects than it provides in a short list for explicit
evaluation, which I wish to identify as the first area where
inflexibiiity is introduced into the decisionmaking frémework of

investment appraisal.

4See for example, W. E. G. Salter, op cit p.8.

51t might be noted however that several commentators feel that the
CEGB came close to this in accepting the Atomic Power
Constructions (APC) design for Dungeness B. This AGR proposal
which was one of three considered in the CEGB's appraisal, and. the
one adopted, was little more than "a sketched out design”.

Roger Williams, The Nuclear Power Decisions, London, Croom Helen
1980 p.l41l.

and " (the APC) proposal showed so many changes from the prototype
that it is surprising, in retrospect, that the CEGB Appraisal
described it as having fewer unproven features than its

. competitors . . . the whole design was, in fact, a considerable
extrapolation beyond the limits of experience . . . nor were the
untried features limited to the nuclear plant"

R. F. Pocock, Nuclear Power: its Development in the United Kingdom
Woking, Unwin Bros and the Institution of Nuclear Engineers, 1977
p-169-170.
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As a prelimina?y I wish to look briefly at the wider
framework within which public investment is carried out in a mixed
economy of the U.X. type. I alluded earlier6 to the idealised
neo-classical world of orthodox economics and the rationale of
appraisal techniques as tools for bringing the imperfect world
nearer to ideal. However appraisal techniques themselves nust
often in turn.be modified to take account of the prevailing
economic environment = that pot pourri of historical accident,
political convenience and formal planhing which any practical
decision method must be capable of coming to terms with if it is
to survive.

Dasgupta and Pearce8 c;assify the types of choice facing the
decisionmaker as follows:

(1) Accept-reject. Faced with a set of independent

projects and no constraint on the number wﬁich can be
undertaken, the decisionmaker must decide which, if
any, is worthwhile.

(ii) Ranking. If some input such as capital, is limited in
supply it may well be that all 'acceptable' projects
cannot be undertaken. In this_case.projects must be

ranked or ordered in terms of the objective function

6See Chapter II above.

70f course survival is not in itself sufficient if in the process
all theoretical links which initially justified the technique are
severed.

8 .
A. K. Dasgupta and D. W. Pearce, op cit p.160.
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(iii) Choosing between exclusive projects. Freguently

projects are not independent of each other. One form
of interdependence exists when one project can only be
undertaken to the exclusion of another project - e.g.
two different ways of achieving the same objective . .
. A special case of mutual exclusion exists when any
given project can be undertaken now or in a later

pericd . . ..

However these divisions, especially typs (i) and (ii) are

more appropriate where the public sector is dominant in investment

decisions - either for reasons of centralist ideology as in

Eastern Europe or because of an underdeveloped private sector as

in many Third World countries, rather than for mixed economies

like the U.K.9 In practice public sector investment decisions in

this latter type of economy fall into an amended type (iii)

category i.e. the choice is between different ways of meeting the

same objective, or in its more restrictive form, the choice as to

whether a single project is satisfactory in achieving a given

objective or not - a more limited application of the accept-reject

category.

9

Not all commentators would agree that the general equilibrium

approach is appropriate even for countries with a high degree of
central government responsibility for investment. The objection
depends more on practical than theoretical misgivings. for

example:
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Footnote 9 continued:

"It is in principle at least, a conceivable goal to place
the entire burden of co-ordination on (corrected) market prices
and national parameters. One can imagine a day when all necessary
value judgements have been articulated by policy makers, all
shadow prices computed . . .. In this glorious future, the
appropriate rule for project formulation and evaluation will be to
adopt all projects for which the benefits, weighted according to
objective and discounted to the present exceed the costs,
similarly weighted and discounted. Where projects are mutually
exclusive such as a thermal electric and a hydroelectric project,
the rule becomes one of choosing the project for which benefits
are most in excess of costs. :

For many years to come however, nothing remotely resembling
this state of affairs can be anticipated."

Dasgupta, Sen and Marglin for UNIDO, op cit p.238
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From a theoretical viewpoint it might be argued that in
mixed economies by far the largest part of direct public
investment is concerned with the infrastructure of the economy.
The fact that this area spans several sectors of the economy
(agriculture, transport, mining etc.) might therefore be
interpretel as necessitating either

(a) that each project be assessed on its intrinsic merit

as a national investment opportunity, or

(b) that if funds are limited then since each individual

project competes with all other éublic sector
projects, all proposals need to be somehow placed in
merit order.

In practice however, sectoral allocations of funds are
usually made as the outcome of a complex bargaining procesé
between the Treasury and other government ministries. 'This is
furtherlcomplicated by the fact that the nationalized industries
have financial structures independent of the departments to whose
minister they are responsible. For example in the case of the
CEGB, the Board is set a financial target for an average return on
net assets (1.8% p.a. 1980;83) external financing limits are-
imposed on it to set a ceiling for annual borrowing (£44m in
1979-80) , and it is under obligation to contain capital
expenditure in each year within the amount authorized by the

Secretary of State.10

OMOnopolies and Mergers Commission, (198l1) op cit p.3.
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Hence by the stage when projects are actually formulated and
aﬁpraised a variety of different and uneven capital constraints
will have been imposed in the various sub-sectors. This ﬂegates
to a greater or lesser extent according to the distortion
incurred, the Treasury advocacy of a uniform discount rate.

More generally, it is perhaps interesting to note that the
theoretical underpinnings of the framework for public investment
appraisal techniques are weakened as we move down Dasgupta and
Pearce's categories from (i) to (iii). The fprmer is much easier
to justify within the neo-classical model and the general
equilibrium framework always supposing we are prepared to-accept
the intolerable burden this process places on the discount rate
both as a means of obtaining an optimal allocation of resources
between investment and consumption in society in its rqle as a
measure of time preference and also as a means of efficiently

allocating funds in its role as a measure of opportunity

lWhen the total amount of funds available for investment are
pre-determined then a ranking procedure is needed to allocate
these funds most commonly by using a discount rate which ensures
' that all worthwhile projects have positive npv's except for the
marginal project which has a zero npv. However when additional
constraints are placed on funds in particular sectors there are
different implied discount rates which will just use up these
funds. A recommended discount rate was replaced by the RRR
(reguired rate of return on all investment) in 1978. Each
nationalized industry can now choose its own discount rate for
project appraisal providing it achieves the prescribed RRR
(presently 5% in real terms) on its investment programme as a
whole. o

Cmnd 7131 The Nationalized Industries London, HMSO, 1978.

85



cost.12 In category-(ii) the optimization approach is weakened by
the assumption of input scarcity. The allocation problem becomes
one of constrained optimization. 1In category (iii) there'is no a
priori reason why the ex-ante sectoral allécation of funds
actually made should approximate the ex=-post allocation that would
be observed if total investment were determined in some type of
general equilibrium exercise. The severance of the links with a
general equilibrium concept is therefore complete. Thus we arrive
at the position where the most usual context within which
investment options are handled is that one which‘is least
justified by the neo-classical foundations of cost benefit
analysis.

It is generally accepted that for any investment proposal a
maximum of four alternatives will be subjected to detailed
analysis.l3 This may be seen in part.as a practical réstriction

due not to the inability of the methodology to handle a larger

12 . . . .

The case against this, based on the divergence in the real world
between opportunity cost and social time preference and hence the
inapplicability of a single discount rate is well put in:

M. S. Feldstein, "The Social Opportunity Cost of Capital and the
Social Time Preference Rate", Economic Journal 1964.

13 _ .
See for example:

Michael J. Frost, How to Use Cost Benefit Analysis in Project
Appraisal, Epping Gower Press 1975, p.36.

J. B. Heath, 'Cost Benefit Analysis, Airport Location' in M. G.
Kendall(ed) , Cost Benefit Analysis, London, English University
Press, 1971.

86



number of alternatives, but to the cost of actually preparing
. .14
detailed proposals. D. J. Clough explains

"The major limitations in specifying feasible alternative

plans such as alternative locations and sizes of dams is the

cost of obtaining basic engineering data."
15 .

Fabrycky and Thuesen also in the area of water resource
development agree on this practical operating constraint whilst
recognizing the weakness in the selection procedure that it
implies. They specify the full problem of selecting a dam site as
being the total cost of constructing a dam at each point on a

: ; . - 16
river and with a variety of storage capacities. However even at
the preliminary stage the construction engineer would proceed with
detailed cost estimates for only a few desirable alternatives.

: . : \ 17
This selection would be based on the experience of the engineer.
Approximate estimates would be made and from these a further
sifting process would be undertaken to select two or three
sites/storage capacities for detailed test borings. However the

authors concede that,

4 : . :
1 D. J. Clough 'Cost Benefit Analysis for Water Resource Planning’

in M. G. Kendall(ed) op cit.
lSW. J. Fabrycky and G. J. Thuesen, Economic Decision Analysis,
Eaglewood Cliffs, New Jersey Prentice Hall, 1974, p.7.

6Even this is not a full specifibation of the available
alternatives if water could be brought to the end users by
different means - for example tube wells. '

7 < :
Their word, my emphasis!
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"alternatives that are not considered cannot be adopted no

natter how desirable they might prove to be“18

Nearer to home, when the CEGB issued the enquiry
specification for the Dungenessz'power stat:ion19 it had alteady
been decided that this was to be a nuclear power station of a
particular size (1100 mw).zo The initial specification was even
more restrictive than that which finally prevailed since it aimed
to link tenders as closely as possible with the technology
developed at Wincscale for the demonstration AGR. Later this was
widened to permit the British Consortia to offer.proven designs of
water moderated reactors.

It is interesting to note that while the published appraisal
also included comparative generating costs from Wylfa (the last
Magnox station to be constructed) and Cottam (a coal fired station

of contemporary design) these alternatives were in no sense part

of the Dun@eness B decision. At best they might be regarded as

lSFabrycky and Thuesen op cit p.10.

1 . . .
9CEGB 'An Appraisal of the Technical and Economic Aspects of
Dungeness B Nuclear Power Station, London 1965.

201pid p.2.

21 . s o tps
In the event this was not significant.
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providing an ex-post.rationale for the enquiry specification.22
Although we may therefore take three or four options as the
practical size of a shortlist, often an appraisal will be -even
more restrictive in the options it considers. It is pertinent to
ask why this even more constrained decision framework is adopted.
At the extreme a single project
will be presented for evaluation and the question posed will be
simply whether to undertake the project or not. Such projects
appear to fall into two quite different categories. The first is

that group of projects which appear to be sui generis. It is

difficult at first sight to imagine what projects like the Channel
Tunnel or the Sydney Opera House might have been measured against.
However this may arise in part because of failure to make explicit

or even to fully formulate the

2In fact because different average lifetime load factor was a
crucial element in the comparison and this in turn depended on
information about the existing and future merit order known only
to the CEGB, Jack Hartshorn in the PEP publication A Fuel Policy
for Britain, London 1966, was led to comment,

"Criticism of the figures produced becomes impossible for an
outsider. When a nationalized industry presents data which it
alone is in a position to produce it seems necessary that it
should produce more than a rather stark table and give a wide
range of alternative assumptions which should be explicitly stated
so that the implications of its esoteric calculations can be fully
understood"

Quoted by Roger Williams in The Nuclear Power Decisions, London
Croom Helm, 1980 p.143.
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objective(s) which are being pursued.23 If the objectives of
investment are well specified, then alternative means of achie&ing
them are indicated almost automatically. The Channel Tunnel
Advisory Group was asked in 1974 to advise the Secretary of State
for the Environment whether,
"the various economic and financial studies underway and
planned provided an adeguate basis for deciding whether the
Tunnel was in broad economic and commercial terms more
advantageous to the U.X. than continued reliance on air and

. w24
sea services,

3 . . . . .
We have the option of attributing this to ignorance,

"Over and over again one hears of cases where the problem
the clients thought they had turned out not to be the
problem they actually had and any OR or CBA practitioner who
accepts the clients initial formulation of the problem
uncritically is heading for disaster."

Alan Williams "Cost Benefit Analysis: Bastard Scienpe and/or
Insidiocus Poison in the Body Politick?", Journal of Public
Economics 1, 1972.

or to something more sinister,

“"The . . . most important reason why the political process
discourages explicit quantification of political value
judgements with respect to the goals underlying calculations
of national economic profitability is that political leaders
rely on the support of distinct interest groups that are
partially (at least) in conflict with one another. In such
circumstances ambiguity has obvious advantages."

UNIDO op cit p.137.
24 . 3

The Channel Tunnel and Alternative Cross Channel Services. A
report presented to the Secretary of State for the Environment by
the Channel Tunnel Advisory Group. London, HMSO, 1975.




This is a classic yes/no formulation. 1In the event the Project
. .25
was cancelled (for the first time ) before the report was
completed but the Group was encouraged to comment more generally
on the original project and on the methods of assessment to be
used should the venture be revived in the future. The Group
approached its task by spelling out the objective that the
proposal was meant to serve, in a more enlightening way,

"Many of those who have argued fervently for or against the
Channel Tunnel Project have ignored the need to view the proposals
against the possible alternative solutions to the problems of
carrying the increasing cross channel traffic . . .. There
can . . . be little doubt that there will be a significant growth
in cross channel traffic and that provision will have to be made
to carry it by one means or another. Our task has been to advise

.26
on how to select the means.
G a . . 27 . ‘s

It went on to identify four main options - in addition the
Group recognized that there were a number of other possibilities

such as the revival of airships, or some other type of fixed link

251t was revived again in 1979 by the Conservative government but
a report to the Transport Secretary, David Howell, by his adviser
Sir Alec Cairncross in April 1982 recommends against pursuing the
proposal further, Sunday Times Business MNews, April 1lth 1982.

2 .
6The Channel Tunnel op cit para 2.1.1.

27The expansion of ferry services without Tunnel or hovercraft was
taken as the base case and this was then compared to different
methods of carrving the same volume of traffic.

The Channel Tunnel - Ibid. 2.17.14.
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€.g. a bridge or a sﬁbmerged tube28 but such suggestions had not
been worked out in sufficient detail to enable a comparison with
the four ootions listed.

The case of the Sydney Opera House is less tractahle to this
type of aporoach. It very quickly left the arena of a proposal to
fulfil a small, well defined objective29 and became, using a term
coined by Hirschman, “inaugurable';.30 When a project is either
conceived to bolster national prestige or becomes identified as
playing this role, then it moves outside the investment appraisal
framework. 1In the case of the Opera House the crucial turning
point appears to have.been the selection of tﬁe site on Bennelong
Point.

"Any'structure on Bennelong Point would be displaved as few
buildings in this world could ever hope to be, for it would stand
completely clear of any other buildings; there is water on three

sides of the site and the fourth is bounded by the grass and

28Ibid 250
29The initial impetus for the Sydney Opera iHouse came in the mid
fifties because the city (the eleven square miles controlled by
the Council of the City of Sydney) still did not have any big
indoor centre for public assembly, other than the Town Hall. This
was used for everything from symphony concerts to the Sydney
Grammar School Speech Day. :

John Yeomans The Other Tafj Mahal, Camberwell, Victoria, Longman
1973.

30Albert 0. Hirschman (1967) op cit p.10l.

-

31The Royal Australian Institute of Architects examined more than

30 possible sites in the metropolitan area.
Yeomans op cit p.9.
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trees of the Royal Bétanic Gardens“32

From this it was a relatively small step in the
imagination33 to "a search to find a design worthy of a site which
could scarcely be egualled in any city in the world."34 but this
step effectively took it outside the ambit of investment
appraisal.

The second type of project which is subjected to a one=off
appraisal is far less strikinyg than the Tunnel and Opera House
projects referred to above. This is where individual projects
form part of a programme, the overall value of which has been
determined by the political procedure referred to above. Thus,
the Australian National Water Resources.Development Programme was
allocated $A50m in November 1966 and a further $Al00m three vears

35

later. 1In all 63 projects were evaluated in the period 1966-72.

It was recognized that the Programme provided an opporﬁunity to

321014 p.14.

33 . .. . ‘
Though unbelievabhly costly in implementation, Peter Hall
includes it in "Great Planning Disasters" and says

"It sets some kind of world record against strong
competition . . . for time delay in completion and for cost
escalation. Originally estimated in 1957 to cost just over $A7
million and to be completed by January 1963, it was in fact
finished in October 1973 at a cost of SA102 million"

Peter Hall, op cit 1980.

4 .

Yeomans op cit p.1l0.
5 . . . .

Bureau of Agricultural Economics, Eton Irrigation Proposal,

Water Resources Development Proposals No.2. Canberra 1973.
Appendix A, National Water Resources Development Programme.

93



evaluate a number of alternative investment opportunities to rank
them in order of priority. In fact it was specifically stated
that in terms of achieving an efficient allocation of limited
public funds it would have been preferable to rank them. However,
in practice, each project was considered individually. The
published reason for this was that it was necessary because of the
limited time available to complete many of the investigations
before a Gove?nment decision was required, and because of the
different timing of submission from the states. These are
general conditions likely to prevail whenever a pgblic sector
programme is announced. It is difficult to imagine any context
within which it would be politically acceptable for a government
having allocated funds for say a five year programme, to insist
that no disbursements can be made until the end of the programme
when all competing proposals have been evaluated. A fﬁfther
lesson may be drawn however. The acceptance of one by one
appraisals is an acknowledgement of a satisficing rather than an
optimizing approach. The use of a discount rate in this case
serves to divide projects into good enough and not good enough
categories. 1In addition the overall programme a;location may be
perceived as being open to political bargaining. 1In the case of
the Australian Programme feferred to above it was originally $A50m
over 5 years but after the first three years it had already gone
over budget and a further $A100m was quickly allocated.

However the satisficing nature of the situation does not
preclude the formulation and evaluation of options for each lower

order objective within a given programme,
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for example, "how caﬁ agricultural output be raised in area X"
wouldlbe a preferred statement of objective to "build a dam of
capacity v on river x". The latter might prove to be the'best way
of achieving the former but the more alternatives initially
considered the better.

The lessons to be drawn from these examples is that apart
from the type of decision which stands outside the normal
appraisal process because it is unique in conception, no
investmgnt proposal need be formulated in a yes/no mode. If it is
then it indicétes that inevitably some of the decision making
process has been pre-empted. The point may also be re-iterated
that public sector investment appraisal invariably takes place at
the sectoral or sub-sectoral leve} of the economy although this
undermines to some degree the resource efficiency foundations of
the techniques, and that the actual appraisals considef very few
possible options available in any single investment decision.

This seems to leave plenty of room for distortion to arise
in what is advocated as an orderly logical process which assists

. . . 6 .. . .
in dec1510nmak1ng-3 Nevertheless, is it possible to say anything

36,.. . . . . .

Michael Carley, Rational Techniques in Policy Analysis for the
Policy Studies Institute by Heinemanne Educational Books, London
1980 p.6.

The stress on appraisal techniques as assisting the decision
process is now commonplace see for example:

Williams 1972 op cit p.201.
R. M. Parish, 'The Scope of Benefit Cost Analysis'
Economic Record Sept. 1976 p.313.

but nevertheless makes a change from the confident assertions of
the previous decade.
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more illuminating thén that this is the inevitable dive;gehce
between theorv and practice? Theoretically, informed choice
involves the comprehensive liéting and evaluation of all péssible
{coﬁceivable) alternatives - a patently unreal assumption. Loasby
sums it up thus:

"Choice within a complex system cannot be fully informed;
neither can the study of a complex system from the outside . . ..
For the unavoidable ignorance of both analyst and decisionmaker
there are two major causes. One is the extent of the complexity
of the phenomené around them, the complete analysis of which seems
to require handling on a scale far more extensive and also far
more detailéd, than either can manage. The other is the very
limited human ability to cope with such analysis . . .. Thus
p&tentially dangerous simplification are unavoidable."37

Loasby concludes that it is this 'bounded ratioﬁélity' which
is natural rationality,

"it is the assumption of infinite capacity t§ handle
infinite quantities of data which is_artificial"38

| Simon39has given us this term bounded rationality, but the
concept of rationality itself has played such a central role in
the development of economic theory that it is necessary to examine
it further. As used in economics the term is far more precise

than its normal everyday usage of "sensible, sane, moderate, not

37B. Loasby (1976) op cit p.2-3.
38Ibid P.3.

9539 especially H. Simon "Rationality as Process and Product of
Thought" American Economic Review Papers and Proceedings May 1978.

96



foolish or absurd orlextreme"40
In ecoﬁomics to behave rationally is to be a utility maximizer as
a consumer or a profit maximizer as a producer.

The overall connotations of the term denote both
measurability and optimization. The flavour is well captured by
Marschak's4l exovlanation and example indicating as it does both
the descriptive and prescriptive aspects and also the legical cum
mathematical nature of the concept:

"The theory of rational behaviour is a set of propositions
that can be regarded either as idealized approximations to the
actual behaviour of men or as recommendations to be followed.

This can be shown in the following proposition:

'The rational man does not make logical and arithmetical

) e

errors' Or to give three particular examples 'if x=2 and y=0.005,

the rational man concludes xy=0.01'; 'if all A are B, the rational

man concludes that non-B are non-A'

-

'if P fpllows O he concludes
that non-Q folloﬁs from non-P but he does not conclude that Q
follows from P'., Now, a large proportion of people, especially
when in a hurry to answer agd to act, are apt to disocbey those
rules . . . What is then the use . . .? The use is twofold: to

describe approximately the behaviour of men who, it is believed,

4OConcise Oxford Dictionary 4th ed (revised) 1982.
41J. Marschak 'Rational Behaviour, Uncertain Prospects and
Measurable Utility' first published 1948 as Ca.les Commission
Discussion Paper, and presented to the Madison Meeting of the
Econometric Society, September 1948, Reprinted in Jacob Marschak
Selected Essays Vol. 1 Dordrecht-Holland D Reidel Publishing Co.
1974.
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cannot be 'all fools all the time,' and to give advice on how to
. 42
reach 'correct' conclusions"

Whilst conceding that fulfilment of these rules of logic and
arithmetic are in themselves only necessary conditions for a
decision to be advisable and that additional rules are needed "to
- ' % . ; : o w43

prolong' logic and arithmetic into the realm of decision",
nevertheless the main thrust of the article is concerned with the
conditions under which utility can be defined as a quantity whose
mathematical expectation is maximized by the rational man.

Although few today would match the austere approach of
Marschak, a general principle of rationality is crucial to widely
differing approaches to economics and economic decisionmaking and
this general principle continues to be one of maximization.

: 45 . " - e .
Simon refers to this concept of rationality as economics' main
export commodity in its trade with the other social sciences. But
as Simon stresses, with the increased awareness of the problems
raised by uncertainty or ignorance, a theory of rational behaviour
is required that would be as concerned with the means by which
rational individuals cope with ignorance and complexity as with
the characteristics of the environment within which decisions are

taken. Thus:

42Ibid PS5,

431pid p.6.

4_, : : ' .
Either under certainty or a restricted class of uncertainty as
we have seen in Chapter II above.

4SH. Simon 1978 op cit.

98



"In such a world we must give an account not only of

substantive rationality the extent to which appropriate courses of

action are chosen = but also procedural rationality = the-

effectiveness in the light of human cognitive powers and
limitations of the procedures used to choose actions."46

However this has remained a need rather than an actuality
and interest has remained with the end rather than the means -
with what decisions are made rather than with how they are made.
One area that might have held out some hope in this respect is the
theory of search which is meant to deal with problems where not
alllthe alternatives are specified at the outset. But once again
the pre-occupation with ends rather than means has dominated so
that the central question becomes one of deciding when to
terminate the search for alternatives rather than how the search

48
might be carried out.

6Simon ibid, his emphasis.
47Ibid :
" "The main motivation in economics for developing theories of
uncertainty and mutual expectations has not been to replace
substantive criteria of rationality with procedural criteria but
rather to find substantive criteria broad enough to extend the
concept of rationality beyond the boundaries of static
optimization under certainty"”

BAS such it is in principle amenable to either optimizing (by
equating marginal costs with expected marginal improvements) or
satisficing (to terminate when an aspiration level has been
reached) .

This is very similar to Rawls's idea of deliberative rationality
“It is perfectly rational to follow a satisfactory plan when the
prospective returns from further calculation and knocwledge

outweigh the trouble"

J. Rawls, A Theory of Justice Oxford Clarendon Press 1971 p.418.
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Simon's conclusion is that economics will have to devote
major energy to building a theory of procedural rationality to
complement existing theories of substantive rationality. Loasby
sees the problem as "finding the means to simplify, assume and

49 . . .
guess", while Carley looks upon it as the means by which we
. . 50
define the decision space and then operate within it. As a
general comment he states:

"The criticism that rational behaviour is impossible because
complete comprehensiveness is impossible is generally resolved by
the concept of limited rationality given that this basic

.. . . . . W31
limitation to rationality is made clear.
"It is Carley who also gives the most explicit working definition
of what would be generally accepted as being included within the

. 9 52 ,
term 'rationality' in the present day. He expresses these as

9 , - . .

Loasby op cit p.4. "In the face of complexity, selection and
simplification are essential. But the methods of selection and
simplification are not unambiguously determined."

50Carley op cit p.12

"No person can grasp the entire complexity of the system and
so one must draw a line around the influences and effects
considered relevant".

5]'Ib:i.c'i. p.16.

52The '‘limits' are left open in this approach since, for example,
it includes satisficing because it follows the itemised rational
procedures.

Ibid p.15.
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five sequential activities undertaken by the idealised "rational

man

(1)

(2)

(3)

(4)

(3)

A problem which requires action is identified and goals,
values and objectives related to the problem are classified
and organised.

All important possible ways of solving the problem or
achieving goals and objectives are listed - these are
alternative strategies, courses of action, or policies.

The important consequences which would follow from each
alternative strategy are predicted and the probability of
those consequences occurring is estimated.

The conéequences of each strétegy are then compared to the
goals and obiectives identified abové.

Finally a policy or strategy is selected in which
conseguences most-closely match goals and objectives, or the
problem is most nearly solved or most benefit is got from
egual cost or equal benefit at least cost."

This appears an extremely detailed and well specified

definition of the current usage of the term rationality and Carley

53

i

3

1. Carley 1980 op cit p.ll. Carley also refers the reader to

Levine, -Musheno and Palumbo "The Limits of Rational Choice in
Evaluating Criminal Justice Policy" in S. Nagel (ed) Policy
Studies and the Social.Sciences Lex, Mass De. Heath & Co. 1975 and

B. Smith, Policy Making in British Government London, Martin
Robertson 1976.
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seems justified in ciaiming "we can safely assume that when
authors talk about rationality they are talking about some
variﬁtion of these activities.“s4 Because of his own focus on
policy analysis it is also a definition which is usefully-oriented
towards this study's particular concern with public sector
investment analysis. This listing of sequential activities
provides a benchmark or point of comparison against which to test
the reality of investment decisions against the theoretical
promises held out by the rational model.

The five activities divide conveniently into the two aspects
of decisionmakiné identified earlier - project formulation and
project evaluation/selection, formulation being covered by steps 1
and 2 and evaluatibn by steps 3, 4 and 5.55

It is with the problem of project formulation that this
chapter is concerned. Combining together the earlier discussion
of the.limited choice which is in practice available to the
decisionmaker prior to formal evaluation of investment options and
the "enlightened" retreat from the previous 'hard line'

rationality of economics to a concept of limited or bounded

54Carley ibid p.l1ll. It should be stressed that this model of
rationality is not advanced as 'correct' or 'appropriate' for
policy decisions. It is merely to form a consensus viewpoint on
what 'rationality' entails.

SAgain it must he stressed that this is an analytic
simplification rather than a real dichotomy, as in practice it
would be more appropriate to consider formulation and evaluation
as interactive.

For support of this view see UNIDO op cit p.l1l6-17.
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rationality, the Proglem of project formulation may be summarised
as follows:

It appears to be in the nature of economic choice that the
alternatives from which selection is made will not be
conprehensive. But if this lack of comprehensiveness is accepted
as inevitable, the question then at issue is, by what process are
alternatives filtered until no more than three or four remain to
be evaluated by appraisal techniques? It is after all a large
step from acknowledging that the human mind has difficulty in
coping with a large number of alternatives to offering it less
than five to work on.

I wish to suggest that such limits are placed on the range
of choice or, in Carley's terminology, 'the decision space is
excessively limited', for two main reasons.

The first concerns the 'problém' definition, sinée the
objectives that have been specified will have tremendous impact on
the area df search considefed likely to genérate alternatives.
The second concerns the nature of the technology which may be
incorporated into any given alternative, in particular the
assumption that the techniéal nature of a proposal falls into the
rational/analytic area rather than the normativé one.

It was suggested earlier, that investment proposals by
governments which appeared to be unigue like the Channel Tunnel or
the Sydney Opera House, only rpossessed this quality of uniqueness
to the extent thaE-the initial objectives were so narrowly
specified, that the proposed solution to the problem was or

rapidly became, the only way of fulfilling the restrictive
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conditions. A simplé example will reinforce this clain:

The potential purchaser of a car has in mind certain
characteristics that he would like it to have. His objective may
be to find a car with a certain engine capacity, number of seats,
luggage space etc. While his aims are broadly of this nature, any
of the car manufacturers would be capable of producing one (or
more) models from which he could make his selection. The more
specifically he states his requirements however - a rotary engined
estate car with electronic monitoring devices - the smaller will
be the range of possibilities until eventually his objectives can
only be satisfied by a custom built vehicle.

So with public investment projects if the objectives are
excessively detailed at the ogtset then someone or some department
has made an a Briori choice, since narrow aims will not generate a
broad range of options and the‘step by step logic of tﬁe formal
analysis is undermined at.the outset.56 At its least intractable
this préblem may have arisen thrbugh lack of awareness. The

decisionmaker may not realise that the way the objectives of an

6 : . : = 3

Tomlinson makes a similar point in relation to the structure of
an organization where the decision takers must rely on information
supplied by subordinates:

"In the end they take their decision on the basis of other
people's information and no doubt choose the best from what
they are offered. What, however, if they are not offered
the right proposals? It could be that in the early stages
of preparation the wrong alternatives were selected for
examination = by ignorance, mistake or, as sometimes
havpens, selfish motives? If this happens the right
decision cannot be taken because it has been made wrong"

Rolfe C. Tomlinson, OR, Organizational Design and Adapt1vxty,
Omega, Vol. 4 No. 5 1976. 527-537.
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investment héve been_SPecified have failed to capture the essence
of ;he real problem or aim. As with many other_aspects of
investment appraisal the studies on the Third London Airport
orovide material in this respect. From the first planning enquiry
at Stansted, through the major report provided by Roskill at the
beginning of the 1970's to the resuscitation of the Stansted
oroposal in the Public Enguiry which opened in September 1981, the
oroblem of congestion at London's Heathrow and Gatwick airports,
and their anticipated inability to accommodate forecast increases
in nunbers of airpassengers arriving in and departing from the
London area in the future, has always been linked to the

objective of finding a site for a third London airport. However,

even cursory examination indicates that this is not in itself, or
should not be, an objective. Given that the problem has been
correctly identified as existing congestion and future growth in
demand, then a less restrictive formulation of the objective
becomes: f£ind a means of accommodating an increased volume of air
traffic into and out of the U.K., a proportion of which may wish
to pass through London. From this perspective it becomes
immediately apparent that a third London airport is only one of
several alternatives which are worth considering. Analeis of
current passengef movement may suggest that Londoﬁ.is a transit
point rather than a final destination for much British holiday
traffic and that the upgrading of regional airports for this class
of travel may be appropriate. A significant amount of husiness
travel may also fit into this regional pattern. Again, although
most overseas visitors spend some time in London it may be found

that most also visit Stratford-on-Avon and would be just as happy
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to fly into Elmdon aé into Heathrow. It is unnecessary to labour
Ithe point unduly. W%here there is no strong political or
bureaucratic pressure underlying the specification of objectives
then in principle it only requires an appreciation of the danger
of too rigid a specification of objectives, and the possibility of
interaction between decisionmaker and analyst.57

A more intractable problem is raised when an investment
proposal is hedged in or forced into a particular mould for
political reasons. It would be naive in the extreme to assume
that decision makers come to the arena of public sector investment
appraisal in the spirit of free enquiry. Rather more often they
are likely to come struggling under the weight of assorted items
of ideological baggage and in some cases uninformed personal
prejudice. This is inevitable. However despite some
complications arising out of the principal/agent diveréence,
public sector decisions are in the last analysis presented as
decisions taken by government "in the national interest". But as
we have seen, this is an extremely elusive concept to give
substance to if we extend it beyond the simplistic concept of
maximizing GNP, and concepts of national interest and party

political interest may become well nigh impossible to disentangle

57 3 .
the Channel Tunnel Advisory group report referred to earlier
provides an excellent model in this respect.

BBriefly, if a lot of power to decide on investment proposals is -
vested in the administration of the nationalized industries then
there is a potential (and often actual) divergence between these
agents' objectives and the objectives of their principals (the
government of the day).
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from each other.59

It is not my purpose in this Chapter to pursue the problems
of conflict and consensus in society or to consider how closely
the majority view approximates to the national interest. At this
point it is sufficient to identify as a problem the political bias
which may be present in the initial specification of the
objectives of public sector investment and which, if present, will
have reduced the rangé of options and thus made the decision
process more rigid, before any explicit evaluation and ranking of
alternatives is carried out.

I wish to consider in thé next chapter whether there are
ways in which this pre-selection process may be made more open to
debaté or explicit consideration and whether these considerations
could in turn be reflected in appraisal methodologies. For the
moment it is suggested that a valuable, though 1imited-response is
for project analysts to point out the reétriction that a narrow
formulation of the initial problem places on decisions, and to
indicate that a less restrictive framework would prevent the
foreclosure of certain options at too early a stage in the
decision process.

I have so far only considered flexibility in terms of
Xeeping options open - not allowing certain choices to be ruled

out too early, either through ignorance or deliberate design.

59This highlights the most intractable problem of all concerning

flexibility. Governments may have little in a political sense to
gain from the pursuit of flexibility if they can see a particular
factional pay-off from a more rigid or irreversible undertaking.
They may see little virtue in providing a subsequent administra-
tion of a different political persuasion with a project which is
easy to reverse or amend.
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This in many ways is-flexibility's most negative aspect. Ultimate
flexibility in this sense is never taking a decision at all.
Flexibility or the ability to respond to change can ‘be
treated in a nuch more positive way as I hope to show in Chapter V
below, where I shall consider some cf the ways it has been
suggested that responsiveness can be deliberately encouraged.
However this in turn has important feedbacks to the pre-selection
procedure - decisionmakers can only decide to use what is known to
exist. 1In this sense the characteristics of flexibility which I
examine below have equal if not greater importance in the pre-
appraisal stage, since for better or worse a narrowing down
process does occur. Before considering short term flexibility
however, I should like to look further at this filtering process
and what éppears to be at the heart of the problem - the Qalues
which guide the choice of objectives against which proéosals are

evaluated.
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Chapter. IV The Decisionmaking Environment

In Chapter II I approached the problem of poor public
sector decision making by considering the development of
investment appraisal techniques over the post war period, the.
hopes of imprbved decisionmaking with which they were invested
in the 1950's and 1960's and their apparent failure to fulfil
these expectations. This failure hasloccurred despite ongoing
attempts to incorporate a greater degree of real world
complexity into the models, for example, by the inclusion of
multiple objectives, provision for risk and uncertainty and so
on.

ﬂy general conclusion from this review was that certain of
the assumptions of neo-classical theory upon which such
appraisal techniques are based diverge so considerably from the
real world decisionmaking environment that it is iﬁappropriate
to coﬁsider them merely as simplifying assumptions -~ temporary
scaffolding which will later be removed. In particular the

assumptions of the single decisionmaker considering a wide range

of options all of which might be itemised in terms of their

expected lifetime costs and benefits, no matter how far into the

future these stretch, and valued according to the agreed

national interest, seem unlikely even to be approximated in

practice.
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I also supported the view that attempts to accommodate
uncertainty are misguided since we are condemned to take
"~ decisions in at least partial ignorance, and that rather than
try to "best guess" the future it would be more appropriate to
‘build an approach to decisionmaking around the idea of
flexibility or adaptability to changed circumstances. It was
arqgued that the ability to respond to unforeseen change should
be incorporated as an objective in investment decisions, so that
projects which were able to respond to events other than those
foreseen and planned for would be valued, rather than the
project which at the outset appeared to provide the optimum
solution, given our best guesses about whae the future holds.

The implications of this idea of flexibility will be
examined in greater detaii in the following chapter but first it
is necessary to consider further the other assumptions-on which
rational appraisal.techniques are based, since valuing
flexibility at an operational level will not in itself remove
the other problems associated with rational planning. In
particular, as we saw in the last chapter, a significant problem
of inflexibility arises from the divergence of practical
investment appraisal froﬁ the idealised evaluation-of all
possible options assumed by the rational comprehensive model.

It is interesting to note that during the time of greatest
development of cost-benefit and associated techniques, a related

debate was being conducted in other social science areas, most
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specifically in public administration studiesl as to the overall

lThe major stages of the debate can be found in the annals of
the Public Administrative Review:
Charles E. Lindblom, The Science of Muddling Through, Public
Administration Review Vol. 19(1959) 79-88
"Government Decisionmaking = a Symposium" in Public
Administration Review Vol. 24(1964)
Y. Dror, "Muddling Through - Science or Inertia" 153-157
C. E. Lindblom, "Contexts for Change and Strategy, a
Reply" 157-158
Roger W. Jones, “"The Model as a Decision Maker's Dilemma"

158-160
Mickey McCleery, "On Remarks Taken Out of Context"
160-162
Wolf Heyberbrand, "Administration of Social Change
163-165

Amitai Etzioni, "Mixed Scanning: A Third Approach to
Decisionmaking"”, Public Administration Review Vol.
27(1967) 385-392

Further Symposium, Public Administration Review Vol. 39(1979)
C. E. Lindblom, "Still Muddling, Not Yet Through" 517-526
Camilla Cates, "Beyond Muddling: Creativity"

The major participants have expanded their views in longer

works, viz
David Braybrooke and Charles E. Lindblom, A Strategy of
Decision, London, Collier-Macmillan, 1963.
C. E. Lindblom, The Intelligence of Democracy, NY Free
Press, 1965.
C. E. Lindblom, Politics and Markets, NY Basic Books,
1977.
C. E. Lindblom, The Policymaking Process, Englewood
Cliffs, Prentice Hall (2nd ed) 1980.

- Y. Dror, Public Policymaking Re-examined, Chandler 1965

A. Etzioni, "The Active Society" New York, Free Press 1968

More recent contributions to the debate have included
Paul R. Schulman, 'Nonincremental Policy Making:

Notes Towards an Alternative Paradigm, American
Political Science Review Vol. 69 No. 4 1975 p.1354-1370.
J. Gershuny, "Policy Making Rationality, a reformulation"
Policy Sciences Vol. 9, 1978, 295-316

G. Smith and D. May "The Artificial Debate between
Rationalist and Incrementalist Models of Decisionmaking"
Policy and Politics Vol. 8(1980) 147-161

D. G. Collingridge, Critical Decisionmaking - A New Theory
of Social Choice, London, Frances Pinter, 1982

David Collingridge and Jenny Douglas, "Three Models of
Policy Making - Expert Advice in the Context of
Environmental Lead", forthcoming 1983

——— e e -
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validity of the ratiﬁnal planning model as an approach to public
sector choice. This marked the advent of incrementalism as an
alternative approach. Since the debate dwelled at some length
on both the structure and strategy of decisionmaking, the points
raised have important implications for the application of such
investment appraisal techniques ac we considered earlier.

The concept of rational economic man has a much longer
history than the debate we are concerned with here. 1In its
purest (or most extreme!) form - economic man as "an omniscient,
lightening quick calculator who chooses among well defined
alternatives (possibly billions of them) in such a manner that
he maximizes utility“2 it would not, by the post war period have
found many supporters to maintain its realism. However when
translated iﬁto the idea of the decisionmaker, carefully
weighing the merits of alternative means to achiéve an‘
objective, it did and still does play a central role in many
areas of social science, and most particularly, investment
appraisal techniques of the cost benefit kind are grounded in
it.

In fact it would not be an exaggeration to say that,
should the rational planning model be sufficiently undermined by
the criticism to which it has been subjected, this would in turn
cast serious doubts on the validity of the rational analytical

techniques which have been developed as an aid to public sector

2. . . . - .
Martin Shubik, "Studies and Theories of Decisionmaking"
Administration Science Quarterly Vol 3 December 1958 289-306.
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decisionmaking. The details of rational planning models vary

but their central characteristics have been identified by Peter

3 ,
Self” as stressing the need

for

(1) A consistent and coherent set of objectives (goals/

matrix) and/or a consistent criteria of evaluation.

(2) Examination of the maximum feasible number of

alternative policies (subject to time and

information costs) and projection and evaluation of

their consequences.

(3) Scrutiny of policy constraints.

(4) Backing with adequate research which is as

‘objective' as possible.

As Self points out, this paradigm of rationality is a

counsel of perfection, unobtainable in full. As we saw in

Chapter III above, some of the most significant attempts to

develop and modify it may be attributed to Herbert Simon. Simon

came early to the view that
recognize that alternatives
some cost; that information
fraction of the theoretical

determining consequences is

description of choice should

are not given bup sought, and at

is not only incomplete but a minute
whole; and that the task of

so arduous as to require curtailment

of aspiration to the 'good enough' solution rather than the

3Peter Self, in P. R. Baehr

and B. Whittrock(ed) Policy Analysis

and Policy Innovation, London and Beverley Hills, Sage 1981.
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"best'.4
The alternative model which Simon puts forwar@
differs in three respects from the classical optimizing model:

(1) Unlike most optimizing techniques it directly
addresses the problem of designing and discovering
alternatives. These are then assessed to see which
is expected to provide the greatest net
satisfaction, an alternative to accepting an initial
stipulation of 'ends' which unduly forecloses the
alternatives considered.

(2) It incorporates the concept of an adequate or
satisfactory solution in preferéﬁce to an
unobtainable optimum.

(3) It does not guarantee the quality of the solution
which will be found or even in some cases that any
solution will be found.

With these modifications Simoﬁ departs a long way from the

naive rational comprehensive idéal, but there is no doubt that
he remains fi?mly in tﬁe rational decisionmaking camp. He sees

the rational planning model as an 'ideal' and hence a way of

4H. A. Simon, "Theories of Decisionmaking in Economics and
Behavioural Sciences", American Economic Review Vol XLIX No.3
June 1959.

H. A. Simon, Administrative Behaviour (2nd ed), NY, Free Press
1957

also
H. A. Simon, "Administrative Decisionmaking" Public
Administration Review Vol XXV 1 March 1965.
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structuring the apprbach to a problem despite the fact that its
execution might fall short of the ideal through limitations on
the collection and processing of information. In his most
recently published work5 he still maintains:
"Even when the real world situation is too complex or too
imperfectly known to allow real optimization it may be
possible to f£ind an approximate formulation of the actual
situation in which optimization can be carried out ......
optimizing in a simplified world is an important means for
satisficing in the real world."6
In direct contrast to the rational model and in response
to its claim that it serves as a simplified model against which
actual conduct can be measured, is the incrementalist decision
model. This approach also has a much longer history than that
with which it is sometimes credited. Etzioni7 traces it roots
to Dewey, Myrdal and Hume, and identifies its philosophical-
roots in Popper's argument for piecemeal social engineering

rather

5
H. A. Simon, Models of Bounded Rationality, 2 Vols MIT Press

Cambridge, Mass 1982.

6Ibid. Introduction to Vol 1.

7Amitai Etzioni, (1968) op cit. p.268
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than radical transfofmation.8
Nevertheless the opening salvo in the post war debate is
credited to Charles Lindblom in his 1959 article "The Science of
'Muddling Through'"gneveloped and modified throughout the
intervening period,loLindblom's latest restatement of his
positionll is remarkably unchanged in major characteristics.
The six primary requirements of the incrementalist model may be
summarised as:12
1: Rather than attempting a comprehensive survey and
evaluation of all alternatives, the decisionmaker
focuses only on those policies which differ
incrementally from existing policies.

2. Only a relatively small number of policy

alternatives are considered.

8 . . . .
K. R. Popper, The Open Society and its Enemies Vol.l Princeton

NJ, Princeton University Press 1963 157-158.

9Charles E. Lindblom, (1959) op cip.
lonavid Braybrooke and Charles E. Lindblom, (1963) op cit.

Charles E. Lindblom, (1965) op cit.
Charles E. Lindblom (Sept. 1964) op cit.

llCharles E. Lindblom, (1979) op cit.

12Braybrcoke and Lindblom op cit.
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For each.policy alternative only a restricted number
of important consequences are e#aluated.

The problem confronting the decisionmaker is
continually re-defined: Incrementalism allows for
countless ends—-means and means-ends adjustments
which, in effect, make the problems more manageable.
Thus, there is no one decision or "right" solution
but a "never-ending series of attacks" on the issues
at hand through serial analyses and evaluation.

As such, incremental decisionmaking is described as
remedial, geared more to the alleviation of present,
concrete social imperfections than to the promotion

of future social goals.

Some critics have made much of the fact that Lindblom

seemed to advance incrementalism not only as a description of

decisionmaking as currently practiced but also as a normative

theory - how decisionmaking should be practiced.13 The

distinction need not concern us here since we are contrasting it

as a model with other normative models and hence may take it as

13

e.g. Morton Kaplan "It is not clear through the book, Strategy

of Decision, if the authors are more concerned with whether
disjointed incrementalism is a description of how people do
choose or a prescription as to how reasonably to choose" The
Annals of the American Academy of Political and Social Science

Vol 352 (1964) p.l1l89.

Victor A. Thompson: "Whether the strategy is a description of a
'social process' or an alternative ideal of rationality is not

clear."”

American Journal of Sociology Vol 70 (1964) p.132.

117



a prescription for héw 'good' decisions are made.14 Lindblom
makes a further distinction about the structure of organization
within which decisions are made and this is something I shall
pursue in greater detail later. However at the level of
strategy the incrementalist approach is advanced primarily
because of the much more modest information demands it places on
decisionmakers. Comprehensiveness is no longer required so the
cost of obtaining information and the inability to process more
than a limited quantity are no longer the_problems that Simon
grappled‘with in his modification of the rationél model. They
are removed at a stroke. Further, because the alternatives
"which are investigated are those which differ only to a limited

degree from existing policies or projects the problem of

14That Lindblom saw and continues to see the theory as covering

both these aspects is made clear in "Still Muddling, Not Yet
Through" op cit. p.517. The main thrust of his argument is that
while everyone agrees that the ultimate aim is better
decisionmaking, those who wish to separate the descriptive from
the normative aspects of incrementalism believe that to do
better means turning away to a different method of

decisionmaking. Lindblom on the other hand believes it means

practising incrementalism more skilfully.
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. ' . 15
forecasting the future is to some extent reduced. The

strategy also appears as a powerful tool in the search for
operational flexibility. Small steps are taken in the 'right'
direction or, when it is evident the direction is 'wrong', the
course is altered. The incremental approach is deliberately
exploratory - one route is tried and the unforeseen consequences
are left to be discovered and treated subsequently.l6
Incrementalist decisionmakiqg has beeﬂ attacked most severely
because of this deliberately limited stepwise change it
embraces. Dror while accepting it as an advance on rational
comprehensive models - "more closely tied.to reality, more
sophisticated in theory and more adjusted to human nature“17 -
argues that the approach is.only appropriate if three conditions

are met:1

1SReduced but not eliminated. Forecasting is grounded in
relevant experience, runs the argument and hence the closer new
projects stick to existing ones about which operating experience
exists, the better will be the forecasts they utilize. But the
problem of change is precisely that the future is not like the
past hence the need for adaptability as a project or policy
characteristic argued in chapter II above. For a discussion of
forecasting in the context of the rationalist/incrementalist
debate see: J. Gershuny, "What should forecasters do? A
Pessimistic View" in P. R. Boehr and B. Wittrock(ed) Policy
Analysis and Policy Innovation. London and Beverley Hills, Sage
Publications 1981. 193-207.

16 .
A. Etzioni, the Active Society op cit p.271.

17 . . .
* T. Dror "Muddling Through, Science or Inertia?"
Public Administration Review Vol 24 No.3 (1964) 153-157.

lBIbid.
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(1) results éf present policies must be in the main

satisfactory.

(2) there must be a high degree of continuity

in the nature of the problem.

(3) there must be a high degree of continuity in the

available means.

Thus the more rapidly changing is the environment, the
less will the approach have to offer since the less can it be
assumed that past experience will be relevant to the future.

This is an important criticism in relation to flexibility
in two respects. Firstly it suggests that as a normative theory
incrementalism might advocate slowing down the rate of change
where possible in order to 'improve' the decisionmaking
environment.19 There is also a deliberate presumption that
radical change is neither likely nor desirable. Secondly the
actual policy or project implemented must not of itself be
capable of significantly changing the environment because should
a move have proved ill-advised, it must be capable of being
reversed. In other words the attribute of reversibility is
inextricably bound up with incremental change. But
reversibility is also an important concept in relation to
flexibility. Can the two be equated therefore? I think not.

. 20 .
But as Gershuny points out , small changes are not necessarily

19The worst construction which is put on this approacﬁ is that

it is cautious, conservative, supportive of the status quo = but
it might equally provide justification for moratoria - nuclear
power in Sweden; American scientists' moratorium on work in
recombinant genetics 1974.

20 .

Gershuny 1981), op cit "How do we obliterate a motorway
however small? And even if we did could the damaged community
revert to its previous status?"



reversible, although the incrementalist model assumes that they
are. Nor by the same token are non-incremental changes
necessarily irreversible. It will always be risky to adopt a
course of action where its subsequent effects cannot be
reversed, and difficult to justify doing so without attempting a
substantial a priori analysis of its consequences, thus re-
entering in part the rational-comprehensive framework. So, I
would argue, the idea of flexibility requires more than
incrementalism necessarily has to offer, although incrementalism
may be one tool in the toolbox.

Dror, Etzioni and Gershuny have all perceived the need for
constructing a model that could draw on the best aspects of the
"muddling through" and "rational-comprehensive" models and hence
prove superior to either. The most fully worked out alternative
in this respect is the mixed scanning model of Amitai Etzioni.2
Etzioni starts from the position -that incremental analysis
cannot handle fundamental decisions (which Lindblom accepts) and
that the number and role of fundamental decisions are
significantly greater than incrementalists allow. When
fundamental decisions are missing, or not allowed for within the
decisionmaking framework, incremental decisionmaking amounts to
drifting - action without direction. Fundamental decisions are

needed to set the context for incremental ones.

2lAmitai Etzioni, 1967) op cit also

Amitai Etzioni, 1968) op cit especially Ch 12.
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To overcome the unreélistic aspects of rationalism by limiting
the amount of detail required in fundamental decisions and at
the same time to overcome the inherent conservatism of
incrementalism, Etzioni developed his "third" approach, mixed
scanning.

The essence of the mixed scanning approach is that it
reduces the need for the 'project information' of the rational
model, while guarding against the myopic viewpoint of
incrementalism. Etzioni uses as analogy the setting up of a
world wide weather observation system using weather satellites.
The rationalist approach would seek an exhaustive survey of
weather conditions by using cameras capable of detailed
observations and by scheduling reviews of the entire sky as
often as possible. This would yiel& an avalanche of details
costly to analyzé and oﬁerwhelming any capacity to také action.
Incrementalism would focus on areas in which patterns similar to
recent past developments were occurring and on a few nearby
regions. 1t would ignore formations which might reserve
attention if they arose in unexpected areas.22 A mixed-scanning
approach would employ a broad-angled camera that would cover all
the sky, but nét in great detail and a second one to zero in on
those areaé revealed by the first camera to require a more in-
depth examination.

This mixed scanning provides a means of differentiating

fundamental or contextuating decisions from incremental ones

2 : :
. Etzioni (1967) op cit p.389.
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although both have a place in decisionmaking. Incremental
decisions limit the information needed to manageable proportions
whilst contextuating rationalism helps overcome the conservative
slant of incrementalism by its broader and longer term
perspective.z3

This distinction matches closely the one I wish to make
concerning flexibility. As I have argued in Chapter III an
important source of inflexibility in the area of public
investment decisionmaking arises before any formal evaluation
takes place. Often the objective (for example: éind the best
site for the Third London Airport) is framed before the problem
has been properly exploréd. (How can the airport system
accommodate assumed increases in demand for air transport over
the nexﬁ twenty.years?) Thus many options are foreclosed before

the formal appraisal process gets underway and the‘options which

4
are shortlisted are highly circumscribed.2 If we dissect the

Etzioni emphasizes that scanning may be divided into several
levels with various degrees of detail and coverage. It seems
most effective however to indicate the two ends of the spectrum
by an all encompassing overview at the end and a highly detailed
exploration of two or three options at the other. Ibid p.389.

240etailed formulation of options is an extremely costly
business therefore given the way the objective was framed it was
inevitable that the shortlisted options would consist of new
sites within a given distance of London rather than, for
example, the upgrading of existing regional airports. It is
interesting to note that broad scanning procedures were used to
select sites for detailed examination but by this time the
problem was locked into a very narrow format.
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problem further in the light of the earlier discussion on
uncertainty, the fundamental question is really how the airport

system can accommcdate uncertain changes in demand over the next

twenty years.

an initial approach to such a problem may be, indeed can
only be worked out at a very broad level. This should not copy
the rationalist approach which, at the extreme, demands that all
consequences be surveyed prior to decision. (As we shall see,
critics argue that Etzioni has not escaped this problem.)
Indeed if the characterization of the future as containing a
large area of irreducible uncertainty or ignorance is broadly
correct then the possibility of such an approach is ruled out.
Rather, fundamental decisions are to be made by exploring
possible solution areas in relation to the problem in hand but
at as high a level of genefality as possible. It is a‘pre;
cursor to detailed evaluation and a means of avoiding focusing
too early on a particular response. Once this has been
completed then more detailed appraisal may take place within a
narrower area. Contextuating decisions set basic directions,
while item or bit decisions are then taken within the defined
direction (possibly on an incremental basis). The fundamental
decisionmaking which is wide ranging compensates for the
conservatism of incremental decisions while incrementalism copes
best with the specific detailed options and uncertainty.25

It has been argued however that the fundamental

SA point made also in W. Solesbury, Policy and Politics Vol 9
No.4 Oct. 1981, 419-438,
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decisionmaking level as conceived by Etzioni, is little more
than rational comprehensiveness or the synoptic model by the
back door.26 Three criticisms are levelled:

(1) Broad scanning for features which might necessitate
chanée in an organization cannot be conducted
efficiently by that organization since its
perception of the environment will be distorted or
biased.

(2) Etzioni assumes that fundamental decisions cannot
and should not be incremental, but fails to provide
a criterion.for identifying such decisions.

(3) Wwhilst appearing in principle to limi£ the
information demanded by synoptic rationality, the
approach is to proceed by elimination of options.
Yet in practice a great deal needs to be known if an
option is to be eliminated, more, it is argued, than
is reasonable.

Smith and May have similarly argued that the central
weakness of Etzioni's mixed scanning model lies in the
importance attached to thé distinction drawn between the two
different kinds of decision. (A damaging attack indeed if
sustained since this is its main attribute!) They point out
that since there is no way of objectively differentiating

. between fundamental and incremental decisions, decisionmakers

26
David Collingridge and Jenny Douglas, op cit.
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might adopt whichevef approach is expedient = pursuing detailed
analysis or omitting it at will. Thus "the doubt remains that

mixed scanning is just as utopian as rational planning and Jjust
as lethargic as 'muddling through'“,ZT

All these points have some validity in the context of
Etzioni's model. Etzioni himself very definitely identifies
broad scanning with fundamental, contextuating decisions, but is
less than clear on the nature of the broad scan procedure which
enables the transition to be made to the second stage analysis.
Indeed the implication must be drawn that fundamental decisions
are generated in the rational mode - albeit abbreviated, back of
the envelope, rational analysis. Then, in the second stage,
detailed specifications of options are grounded in this
underlying decision but are incremental in character.28

I believe that a much stronger argument can be constructed
for a two stage appraisal approach than this.

As I hope to show, my interpretation of the value of mixed
scanning centres primarily on the procedure it implies in the
search for a response to a problem rather than on the type of
solution which may eventually be gdopted. It would perhaps be
more accurate to term it dual scanning. That is, there is no a
priori assumption about which type of solution = incremental or
radical will be shortlisted for the detailed evaluation. The

procedure seeks to ensure that neither approach is neglected.

2‘?Smith and May 1980 op cit p.153.

28Etzioni (1968) op cit p.288.
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I would arque that Etzioni has fallen into the same error of
which he accuses the incrementalists, namely of assuming that
there must be choice between two kinds of decisionmaking despite
his protestations to the contrary. The reason for this, appears
to lie in his failure to take full account of the structure
within which a decisionmaking model will be required to operate.
That is, in the interactions of the participants in the decision
process. This is the substance of Collingridge and Douglas's
point 1 above and‘also, by extension, an argument which may be
directed more generally against the rational model and its
variants. It is the other aspect of the rational model about
which I expressed disquiet at the beginning of this chapter - in
terms of the public sector it is the assumption of the single
decisionmaker or executive group acting in the national
interest. As we shall see, Lindblom's work makes an iﬁportant
contribution in this area also.

So far we have only directed our attention to the
information demands of the synoptic model = in Simon's case
where there is an attempt to maintain the rational model but to
make it moré plausible and in Lindblom's case to substitute a
non-comprehensive alternative, the strategy of decisionmaking.
But Lindblom's development of incrementalism has a second aspect
- it is concerned with the structure of the organization within
which decisions are taken. Lindblom not only questions the
rationalist approach in its demands for all possible options to
be evaluated and displayed prior to decision, but also the

existence of a single individual or group with a homogeneous
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and stable value setlwith which to appraise these myriads of
alternatives. Lindblom points out that it is a feature of
pluralist societies that policymaking is fragmented amongst
various agencies each with a partisan approach to any particular
problem. The structure of decisionmaking therefore involves the
co-operation or adjustment of groups involved in any decision -
specialized agencies, the cabinet, parliamentary factions,
extra-parliamentary pressure groups, the general public.
Policies are the outcome of a 'give-and-take' among numerous
societal partisans.29 This dual strategy/structure model is
more properly known as disjointed incrementalism. But this is
not just a description of what happens. it is argued, more
strongly that the various interests which ought to be considered
will be better served through such a mechanism than through the
presence of some supposedly unbiased decisionmaker witﬁ the
ability to take a synoptic view of the problem at hand.

This formulation sheds light on what I see as the
fundamental attribute of the broad scan - how the general area
from which options for detailed appraisal are selected, is
chosen. The broad contextﬁating decisions are essentially
concerned with vaiues. As such they are not primarily affected
by information or lack of it, but by the strength of the

consensus on the values they embody.

2 .
"gEtzioni (1968) op cit p.288. BAlthough the terminology is due
to Lindblom.

For a more detailed review of partisan mutual adjustment see
Collingridge (1982) op cit pp.l1l76-180.
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Critics of Etzioni are right to point out that if broad
scanning is nothing more than back of the envelope rational
analysis it cannot but fail, and this would occur for exactly
the same reasons that more comprehensive appraisal of this kind
would fail even if the information problem were overcome. The
preconditions for the application of such a model = an agreed
collection and ordering of values against which to measure
project outcomes, cannot be met.

The problem of values in relation to economic policy
making (and by extension to the techniques designed to assist
policy choice) has received much attention in methodology
debates during the twentieth century. Often referred. to as the
'economist as technocrat' argument it may be summarised as,

"Let governments decide their 'objective function' defined
in terms of the multiple ends or goals of economic
activity; it is the task of economists to delineate the
'possibility function' the costs and benefits of
alternative allocations of scarce means; provided the
means-ends distinction is rigidly maintained, economic’

advice to governments is, or rather can be, value free"ao

For example to use cost benefit analysis to encompass
national decisions it is necessary that the national preference

function or social welfare function be known and used to

evaluate options. Two objections are levelled at this approach.

3OSee M. Blaug (1980) op cit p.149) who quotes, Oscar Lange,

'"The Scope and Method' of Economics' Review of Economic Studies
1945, in this respect.
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The first, due to Arrow, is that under certain generally
accepted conditions, no social welfare functon exists which is
an aggregate of individual preferences - the 'Impossibility'
theorem.31 Arrow shows that under these conditions there is no
way of ranking alternative outcomes which preserves the role of
individual preferences demanded by neo-classical economics.
Whilst there continues to be some debate both about the overall
methodology employed by Arrow and the specific conditiéns he
adopts as being 'reasonable' or generally aCCepted,32 it
continues to remain a problem in the context of the neo-
classical framework which attempts to restrict value Jjudgements
to the basic assumption that the individual is the best judge of
his own welfare. The use of a rational decisionmaking model is
also affected by it:

"Cost benefit analysis has been generally interpreted as a
method of aggragating individual preferences so as to
provide a basis for social choice. The Impossibility
theorem claims to show that no such aggregation is

possible without introducing ethical

31K. J. Arrow, Social Choice and Individual Value, 2 ed New York
1963.

2For critiques and development of Arrow's work see:
A. XK. Sen, Collective Choice and Social Welfare
San Francisco, Holden-Day Inc. 1970.
A. K. Sen 'Social Choice Theory: A Re-examination'
Econometrica Vol 45 Jan 1977, 53-89.
P. C. Fishburn, Theory of Social Choice, Princeton,
Princeton University Press, 1973.
C. R. Plott, 'Axiomatic Social Choice Theory: An Overview
and Interpretation' American Journal of Political Science
Vol 20, August 1976, 511-596.
Dennis C. Muller, Public Choice, Cambridge, Cambridge.
University Press, 1979.
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judgements of a'more.specialized kind than requiriné simply
that indiﬁidual preferences should count. The explicit
iﬁtroduction of ethical judgements into CBA thus appearé
inevitable"33 or as Gershuny maintains:

"Simon asserts that a social welfare or collective
preference function is necessary for rational public
policy making; Arrow proves that such a function is
impossible =~ so the rationale for rationality
disappears"34

A decisionmaking model must therefore contain provision
for the working out of a value set rather than assume the pre-
existence of one.

It would not be unreasonable to state that disjointed
incrementalism more than any other approach to decisionmaking
has sought to tackle this problem. The model seeks to_define
the social and political context within which decisions are
taken - the structure of decisionmaking as well as its strategy.
it is this aspect which has led to the criticism of disjointed
incrementalism as mixing description with prescription, but such
criticism is not well founéed. Lindblom makes it absolutely
clear in his restatement of the disjointed incrementalist

position in 1979, that not only is partisan mutual adjustment a

33
Dasgupta and Pearce (1972) op cit p.90.

34J. Gershuny (1979) op cit p.297.
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description of how cgmpeting interest groups manceuvre and make
accommodation in preseﬁt western democratic society but that
such adjustment is a necessary condition of a continuing
democratic social structure. Similarly most decisions are made
increméntally and should continue to be 50.35

The converse of this is that in centralized economies with
a strong underlying ideology one would expect to see
decisionmaking along the lines of the rational model. 1In this
context it is interesting to note that Zbigniev Brzezinski,
later a leading policy adviser in the Carter administration, in
a discussion on ad hoc incrementalism poses the question of
whether such muddling through may be a universal characteristic
of complex structures or whether it is more proper to attribute
it to thelprevailing political culture. 1In comparing the U.S.
and U.S.S.R. patterns of decisionméking; Brzezinski inélines to
the latter explanation.36 In my view the partisan mutual
adjustment aspect of Lindblom's work is of even greater
significance than incrementalism which has received

greaterattention. Lindblom avoids what I identified in my

introduction as a major failing of decisionmaking apbroaches

35 s : : :
The main thrust of his argument is that while everyone agrees

that the aim is to achieve better decisionmaking, those who wish
to separate the descriptive from the normative aspects of
disjointed incrementalism believe that to do better means
turning away from it to rational analysis. Lindblom on the
other hand believes that it means practising incrementalism more
skilfully.

6 4 " : o
3 Z. Brzezinski and S. P. Huntington, Political Power:

U.S.A./U.S.S.R. New York Viking Press 1964, quoted in Etzioni
(1968) op cit p.271f
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derived from neo-claésical economic theory - that of ignoring
the environment in which the analytical tools will be used in
favour of rigorous internal consistency. The partisan mutual
adjustment aspect of disjointed incrementalism is very firmly
rooted in the way value conflict is handled within a mixed
market democratic society. Yet it appears to me Lindblom has
avoided the lack of realism inherent in comprehensive
rationality only to fall prey to the other faults of which
Etzioni accuses him - myopia and undue conservatism. By linking
the democratic interplay of value determination so inextricably
with incremental change, Lindblom's approach cannot encompass
the quite radical shifts in value which may and do take place
within societies. If a decision theory is unable to encompass
this type of decision, it is a worrying inadequacy.

For example the following ten most important treﬁds in
'U.S. society identified in Business Tomorrow by John Naisbitt37
might all be interpreted as suggesting quite sharp changes in

social values over the last decade:

FROM TO
1 industrial - information society
2 centralization decentralization
3 party politics issue politics
4 machines . human technology

37 . .
John Naisbitt, 'U.S. Trends for the 80's' Business Tomorrow

Vol.3 No.l Feb. 1980.
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5 racism/sexism _ ageism

6 top-down management bottom—-up management

7 equal health/education equal access to capital

8 bigness appropriate scale

9 "company"” board of directors independent board of directors
10 representative democracy participatory democracy

It also becomes clearer that some projects and policy
changes will, as Etzioni saw, anticipate fundamental or
contextuating changes, since they will be the early indicators
of a shift in social values. I am therefore convinced of the
value of a two stage or mixed scanning approach to public
sector decisionmaking but I have some to extent turned
Etzioni's model on its head! It appears to me that two quite
distinct processes are involved - the accommodation of a
variety of different values and perspectives within thé
decision process if such a decision is to 'stick' or be
accepted and secondly the specific characteristics or details
of the solution finally selected. 1In the context of this
present study the former relates.to the problem of pre-
selection or narrowing doﬁn_of options which are evaluated in
any detail. This I have already identified as a source of
inflexiﬁility (Chapter III above) since so many potential
solutions to a given problem are never explicitly considered.
The problem therefore gets 1ocked into a restricted framework
very early in the decisionmaking procedure.

It is obvious at a practical level that this must

necessarily occur. The costs of preparing detailed plans for
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even a meodest investment proposal are significant. However the
problems that this may generate are hidden by the assumption of
comprehensive rationality on which traditional investment’
appraisal rests. If this aésumption is inappropriate the
important question is how the narrowing down process is
accomplished. There is a need for an explicit means of
accommodating the move from the almost infinite range of
potential projects to the selective short list. What Lindblom
has termed "a strategy for skilfull incompleteness"; a means of
avoiding the impossible aspiration to synopsis.

I believe that a dual scanning model makés-explicit the
importance of agreement on values and objectives in a pluralist
society. The initial scan may be interpreted.as the stage at
which large conflicts between groups are considered and moves
to consensus made. Solution areas on which there appeérs to be
little or no chance of consensus are ruled out at this stage.
The fact that in a society such as ours one person may
technically make‘a decision - for example a government minister
does not negate this process. Nor does the procedure itself
assume ény "correctness" or otherwise of the area delimited in
this way. If the values embodied are substantially different
from a working consensus = if for example they are imposed by
one group =~ then any project decision which results will be
continually challenged and if implemented will be perceived as
a disaster by parts of society. Equally if in important
respects agreemeht is forthcoming then the chances of eventual

success are greater.
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Peter Self in Administration Theories and Politics

quotes Lord Bridges the former head of the British Civil
Service: "However complicated the facts may be, however much
your junior may try to presuade you that there are seventeen
arguments in favour of one course and fifteen in favour of the
exact opposite, believe me, in four cases out of five there is
one point and one only which is cardinal to the whole
situation."39

Self sees this as an expression of the pressures which
guide administrative thinking and ;he need to identify and
respond to what seems most urgent at any given time. It is
however also a further expression of the view that certain
components of a decision are pivotal. Once a choice has been
made in these areas then many subsequent actions follow
automatically. Conversely, agonizing over many details prior
to such critical choices is often time wasted. What I would
argue further is that such choices are critical because they
are the focus of competing aims and values of participating
groups. Thus it is precisely these areas where there is the
greatest demand for partisan mutual adjustment.

Broad scanning enables these areas to be identified and

moves to consensus made. At this stage individual

38 .. . . A
P. Self, Administrative Theories and Politics, London,

Allen and Unwin, 1977 (2nd edition),

39Lord Bridges in A. Dunshire (ed) The Making of an

Administrator Manchester, Manchester University Press, 1956
p.12.
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participants may advance appraisals of proposed schemes as part
of their evidence, one more item in the bargaining process, but
such appraisals will not have any pretensions to be synoptic.
Indeed it is at this fundamental or broad level that mutual
adjustment is most needed and rational appraisal techniques
most inappropriate. If the analysis that I have developed here
is substantially correct then it has serious implications for
the application of investment appraisal techniques in the
public sector, implications which are not widely recognised.
In particular it calls into doubt the direction of post war
development which has been to encompass greater and greater
degrees of complexity within a single decision algorithm. Much
of this work must noﬁ be regarded as superfluous. BAnalyses
produced under such conditioﬁs will inevitably be biased in the
values they incorporate (or omit). Loasby40 recognize; this:
"The operation of the American Defence Departﬁent under
McNamara was apparently based on the assumption; eagerly
tgken up in Britain, that many national issues could be
removed from partisan debate and reserved by the clinical
application of managerial techniques. The great vogue
for cost-benefit analysis was a product of this
assumption.. But any belief that major issues of national
security (or of airport location) can be handled by a

pure rational process, which will produce results

40 ' .
B. J. Loasby op cit p.97.
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acceptable to all reasonable men, is a chimera:

differences of objective, our limited ability to process

information, and the inevitable absence of some
information - about the future, and about future
discoveries = all ensure this result."

Recognition of this problem releases rational appraisal
techniques from the impossible burden placed upon them and
returns them to their proper function of ranking comparable
options in the detailed scan.

The most significant points to emerge from this re-
formulation of mixed scanning are;

(1) It is at the broad scanning level that the need for
an adjustment process to reconcile conflict is at its most
acute.

(ii) At this level rational analytical techniqués have
no part to play since any trade-offs between objectives which
are included will be partisan and only of significance to the
particular group whose values they represent.

(iii) If a satisfactory resolution to this stage of the
decision process can be achieved then a second stage detailed
planning process may be initiated. There is no a priori reason
why the area detailed for closer examination should be either
limited and incremental compared to the existing environment or
radically different. The emphasis lies on satisfactory
solution and the strength of the consensus achieved.

(iv) At this second level appraisal techniques have a

part to play since although even here values are inevitably
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subsumed within them, more obvious conflicts will have been
taken into account at an earlier stage. Also since the area.of
search for solutions has been defined by broad scanning there
will, by this process aiso, be less need to incorporate
specific weights which are themselves attempts to incorporate
particular values.

.One further advocate of mixed scanning that I would like
to consider in this context is Jonathan Gershun?.ql Gershuny
identifies the need for broad scanning in terms of the demand
for vindication of public policies. He recognizes that
conflicts of interest will occur but argues that in order for
losers to be able to.reconcile themselves to a decision.it
needs to be demonstrated that “all.thé feasible alternatives_
have been considered together with éll their éffects and that
on the basis of that consideration some decision has béen ' ﬁ
taken".42 On adoption of a particuiar policy option those who
oppose it have a choice. Either they will, while using any
legitimate means to oppose it, consent to its implementaton or
else they will not consent and will adopt non—iegitimate (i.e.
revolutionary) tactics. Within the boundaries oflany consensus
which is formed opponents of poligies will require that
policies be vindicated. "Vindication requires in practiéal
terms the comprehensive consideration of feasible policy

. 43
alternatives."

41J. Gershuny (1978) op cit.

4
21bid p.199.

4BIbid p.200-201.
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But how could this ever be achieved? Once again we are
back into the problem of rational comprehensiveness. In order
to consider policy alternatives in this way they have to be
evaluated and compared. Let us assume for the moment that this
is done on the basis of some variant of cost benefit analysis.
As we have seen an a priori condition of such an appraisal is
that certain values have to be known before the analysis can
commence.44 Thus any comparison will only be done with respect
to one configuration of values.

Under these circumstanées the 'losers' will have very
little interest in_whether every conceivable alternative has
been considered. What they will wish to be reassured of is
that the prevailing set of values is a reasonable
representatioh of a consensus that would attract majority
support and that the possibility of change remains opeﬁ should
théy be able to make sufficient converts to their own position.

Again we are brought to the view that such a framework
implies

(a) That the broad scan is essentially a test of

competing values and partisan mutual adjustment to
achieve a workable consensus.

(b) That flexibility is a highly important attribute of

decisionmaking under such conditions.

44 . . . .

For example what weight is to be given to inter-temporal
(even inter-generational) distribution, or how are social or
environmental impacts to be valued.
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(c) That a.détailed second stage appraisal is equally
necessary since some unanticipated aspects of a
proposal may be revealed which may modify some of
the values implied by (a).

I do not wish to appear to underestimate the problems of
making such a mixed scanning system operational. A major
problem lies in how values are to be both articulated and
synthesised. The most obvious direction in which to look first
is the election of a government in a democracy. But as we have
seen, the assumption that the value judgements of government
may be regarded as some sort of proxy for the community-at
large, leads very quickly to the model of the single
decisionmaker dcting in the national interest. A simple
méjority ?oting system cannot support such a burden, as the
problem of intransitivity shows. Nor is the problem of
'strategic' voting allowed for. Perhaps a more important role
in working out consensus mighﬁ be awarded to all party Select
Committees in the U.K. or the various Committees of the House
of Representatives and the éenate in the U.S.45 In an extra-
papliaméntary sense the importance of Etzioni's perception that

incremental decisions may anticipate

45The American budgetary process as described by Aaron

Wildavsky in the Politics of the Budgetary Process, Boston 1964

is often cited in this respect. Hence Self's comment
". . the actual budget is stitched up according to last
minute bargains reached within and between the two
chambers of Congress and the Scope for Congressional
revision also causes far stronger and more overt
bargaining within the executive branch than would
otherwise occur."

Self op cit p.42.
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fundamental decisions is highlighted, since if this occurs it
is an implicit way of taking. account of a shifting consensus.
But most importantly at the present time is the growing demands
which may be perceived, for moves to participatory rather than
representative democracyés, especially in the growing use by
interest groups of the Public Enquiry system in Britain.

After the broad scan has been carried out the operational
techniques of the detailed planning are less problematic. The
way becomes clear for the use of rational techniques such as
cost benefit analysis at this level. This is possible be;ause
both the value determination and information overload problems
have been reduced. It is desirable because this mixed scanning
approach centres primarily on the procedure it implies in the
search for an appropriate project or policy rather than on the
type of solution (incremental or ?adical) which might
eventually be adopted.47

When the second stage is reaéhed the alternatives will of
necessity be incrementally different from each other,
irrespective of their relationship to what has gone before.

The narrowing down process of the first level scan ensures

this. Systematic comparison and evaluation of alternatives can

4GAlso identified by Naisbitt, op cit.

47To illustrate: My understanding of the Third London Airport
problem is that an incremental approach was always a fruitful
line of investigation. On the other hand, taking the case of
the Sydney Opera House, which Peter Hall also classifies as a
planning disaster (Hall 1981 op cit), if the overall aim of the
N.S.W. government was to create something which would gain
international recognition then an incremental approach is
inconceivable.
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take place using standard appraisal techniques precisely
because similar projects are being compared. At this second
stage the need to give operational significance to flexibility
within the evaluation is of great importance. The fact that
comprehensiveness is no longer attempted does not alleviate the
forecasting problems which underlie even a constrained
optimization approach. 1In addition, the climate of uncertainty
within which decisions have to be taken extends also to the
embodied values which are also part of any decision. There is
no more reason to assume that these are fixed and immutabié
thaﬁ that technical and economic estimates of future conditions

can be assumed to embody perfect foresight. It is to this

topic I wish to return in the next chapter.
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Chapter V Short Run Flexibility: Post-Investment

Possibilities of Change

In Chapter III I examined the ways in which a potentially
infinite number of possible investment projects were reduced to
the very limited number subjected to formal appraisal. Although
this 'filtering’ or 'sifting' process appeared on the surfaczs to
arise for different reasons, at root it could be traced to a
narrow specification of objectives which in turn enabled the
candidates for selection to be reduced to a manageable number.
Whilst it seemed emineqtly reasonable that some such filtering
process should be carried out, it called into gquestion both the
rational decision model which in its purest form does not provide
for an inability to attain comprehensiveness, gnd also the
criteria by which pre-selection takes place. I suggested that the
narrow specification of objectives which enabled this pre-
selection prdcess to occur could be traced back further to the
value-conflicts are present in,policy making. In the following
Chapter, I looked at the wider context of decisionmaking and at
models which had been proposed as alternatives to the rational
one. My own conclusion was that a mixed scanning model provided a
way out both from the dilemma of excessive information demands of
the comprehensive model and as a means of incorporating the
activities by which accepted values are determined in a pluralist
state namely negotiation, barggining, power play and other forms

of mutual adjustment. However, in direct contrast to the mixed
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scanning models of Etzioni1 and Gershunyz, I suggested that the
broad scanning level should be interpreted as the value
determination level and that if areas of choice are to be ‘ruled
out prior to detailed evalqation it should be on the basis of
their lack of conformity with a prevailing consensus. In this way
we can give some form to the idea that public sector projects
should be appraised according to the 'national interest'. This
approach in turn appears'to strengthen the role of the rational
appraisal techniques at the detailed scanning level since it
neutralizes to a large degree that body of argument which has
attacked the idea that cost benefit analysis and related meﬁhods
are or ever could be regarded as value free policy making tools.
Now we are no longer relying on the purist Robbins3 view of a
rigid distinction beﬁween the means and ends of public policy to
handle problems of value but on making explicit the vefy delicate
balance of views that makes for consensus a£ any given time in a
democratic society. It is this consensus which determines the
feasible set of optioﬁs from which a particular project or policy
will be selected. Where consensus is strong the feasible area is
likely to be clearly delineated and few obstacles will exist to

. ' . . 4
the comparison of two or three alternative designs. Conversely

1Etzioni (1967) op cit.
2Gershuny (1978) op cit.

3The famous definition of economics as the study of the allocation
of scarce resources among competing but given ends.

L. Robbins, An Essay on the Nature and Significance of Economic
Science, London, Macmillan 2nd ed 1935.

4 . . . . .
Dam or reservoir construction projects are often of this kind.

145



vhere serious confliéts of values exist initially then some form
of bargaining and accommodation is a necesséry pre—-condition to
the detailing of options. Otherwise their selection is
excessively partisan and such projects stand a large risk of
lacking accgptance at the end of the process. If however existing
conflict is brought into a consensus by the various means at the
disposal of pluralisecstates then competing options are being
measured against a common yardstick of values - precisely the
assumption which it is important to be able to make before using a
technique like cost benefit analysis. In this more restricted
context allocative efficiency gains in importance;. Thus a two
level mixed scanning approach restores the place of rational
analytical techniques in appraising different but comparable
_alternatives.- a position they were oriqinaliy designed to fulfill
before the greater burden of resolving what were essentially value
conflicts was placed upon them.5

In this way also the options subjected to detailed appraisal
will almost certainly be only incrementally different from each
other. But this is itself diffgrent in concept from the
incrementalism of Lindblom since we have not foreclosed the

possibility that the area of choice from which a new project or

It is, I believe, this confusion of the value-conflict level of
decisions with the more factual inputs which causes much of the
frustration apparent for example in public enquiries. For example
in the current Sizewell enquiry the question of whether nuclear
power is inherently undesirable should be viewed at a quite
different level to debates on the relative merits of the PWR as
against the Candu reactor, but under the present system the two
get muddled together.
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policy is to be seleéted might be radically different from the
prevailing status quo. However with that proviso, when the area
of choice has been defined, the shortlisted projects cannot help
but be variations on a theme. Because the demands placed on them
are more limited, rational techniques used at this level are more
capable of fulfilling them successfully. They enable a systematic
display of the available information and a framework within‘which
assumed casual linkages are made explicit. The alternative is
likely to be "a loose unstructured collection of information that
mixes up conceptual levels, hides bias in its presentation, lacks
any readily graspable perspective on the problem and so confuses
decisiop mékers if tﬁey do not ignore the information
altoqether.“6

Nevertheless although a two level approach to the selection
of projec£s has attempted to come to terms with the pléce of value
judgements, the problem of seeking an optimum solution still
remains, and it is to this question I now wish to turn.

The concept of maximization is rooted deep in economic
theory. it is at tﬁe ﬁea:t o§ neo-classical theory, forming in
Lakatos's terminologyvpart of the hard core of that particular
scientific research programme7, inextricably linked with the
assumption of rationality to which I referred earlier. As Hollis

and Nell colourfully describe:8

6Michael Carley (1980) op cit p.32.

TSee especially Latsis' development of I. Lakatos' work in Latsis
(1972) and (1976) op cit.

8Hollis and Nell (1975) op cit p.54.
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"rational econémic man . . . lurks in the assumptions
leading to an enlightened existence between input and.
output, stimulus and response . . .. WYe do not know what
he wants. But we do kXnow that whatever it is, he will
maximize ruthlessly to get it . . .. He is always at what
he takes to be the optimum, believing (however falsely)
that any marginal change would be for the worse."

Maximization is, they conclude, the primum mobile of neo-

classical economics.9 Translated into investment appraisal
techniques the assumption is that by following the procedure for
displaying and analysing information, the optimal project will be
selected. To assume that anyone who has to make a choice about
anything will try to make the 'best' choice, is little more than a
truism. The strength of the neo-classical idea of maximization or
optimization, as it is expressed in appraisal techniqués, lies in
the static nature of tﬁe analysis. At a particular point, the
planning stage, it is assumed that there is sufficient information
to select the best project and that this project will continue to
be superior to all other alternatives during its construction,
implementation and lifetime. As I hépe I demonstrated in Chapter
II above, this requires sucﬁ unrealistic assumptions about both
the extent and the quélity of information available to the analyst

that except in the most restrictive conditions they are unlikely

9Ibid. They acknowledge antecedent use of this prhase in Sherman
Roy Krupp 'Equilibrium Theory in Economics and in Function
Analysis on Types of Explanation' in D. Martindale (ed)
Functionalism in the Social Sciences' American Academy of
Political and Social Sciences 1965.
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to bé fulfilled. It was suggested that an alternative approach to
project selection in these circumstances was Eo.place a positive
value on a project's flexibility - on its capability of performing
well under a variety of circumstances rather than under the one
configuration of events specified prior to selection. I have
chosen to designate this concept short term flexibility - it
indicates the degree of manoeﬁvre permitted to operators once they
are committedlto a sPcific choice, and is in contrast to ﬁhe idea
of the long run range of choice of Chapter III.10
As we saw in Chapter ITII neo-classical theoxy assumnes
perfect substitutability of factors to exist both prior to an
investment decision and also in the production process chosen
after the investment decision is implemented. Although even in
choice of technique theory this might be regarded as an
unrealistic characterization of the ek—anﬁe positionll, our pre-
investment problem was identified primarily in terms of deciding
the appropriate area from which to select possible investment

projects for more detailed examination. In other words the ex-

ante situation was seen to present problems of inflexibility not

0 . . . . . .
1 The short run is defined as that period of time in which some

inputs in a production process are fixed. Since capital items: (plant
and equipment) are among the most difficult inputs to change '
quickly the short run is generally understood to mean time during
which these items must be regarded as fixed.

For example Rosenberg has pointed out that the amount of R & D
work necessary to uncover a part of the production function which
is distant from current practice may be no easier or cheapter than
the effort required to shift the production function i.e. to
produce a technological advance.

Hathan Rosenberg, Perspectives on Technology Cambridge, Cambridge
University Press 1976, p.62-64.
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in terms of too few 6ptions being theoretically available for

selection but in a precipitious rush to the second stage - the
evaluation of the three or four options from which final selection
would be made. In this respect at least the ex-ante neo-classical
production function acts as a focus of the difficulties of

handling comprehensiveness. However in the ex-post situation this
changes drastically. Once again complete substitutability between
factors is assumed in the neo-classical model; flexibility of
production possibilities at any point in time is therefore

unrestrained by any previous choice of technique decision. With

this modelling of the ex-ante and ex-post structure of technology,

it becomes more apparent why an active search to incorporate

flexibility into this type of econcmic decision has received scant |
attention in economic theory = orthodox theory assumes it to be j
there already. To the extent that the assumption of ei—post

factor substitutability has received attention it has been mainly

in the context of theoretical growth models. These have shifted

away from the pure neo-classical model by assuming capital to be

riQidly non-malleable ex-post.12 '

2
= See for example,

L. Johansen 'Substitution versus Fixed Proportion Coefficients in
the Theory of Economic Growth: A Synthesis' Econometrica 27 (1959)
157-176.

M. C. Xemp and P. C. Hahn 'On a Class of Growth Hodels'
Econometrica 34 (1966) 257-282.

E. S. Phelps 'Substitution, Fixed Proportions, Growth and
Distribution' International Economic Review 4 (1963) 265-288.
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Further work by Fussl3 and Fuss and HcFaddenl4 have concentrated
on empirical testing of this hypotheses in different contexts.ls
They have therefore attempted to determine the pattern of
flexibility which actually exists in a given area of production.16

The idea of flexibility in contrast to the neo-classical
concept of optimality, was sketched out by George Stigler as early
as 1939.1? He developed the ideas of adaptability, flexibility
and alterability in the context of the theory of production and
cost.

étigler started from the position that neo-classical
assumption of variable coefficients of production was not
applicable to short run production problems. In the short run

some inputs, most particularly capital equipment, must of

necessity be fixed, but fixed not only in terms of value or total

13M. A. Fuss 'The Structure of Technology Over Time: A Model for
Testing the "Putty-Clay Hypothesis' Econometrica 45 (1977a) 1797-
1821.

" M. A. Fuss 'The Demand for Energy in Canadian Manufacturing: An
Example of the Estimation of Production Structures with Many
Inputs Journal of Econometrics 5 (1977b) 89-116.

14

M. A, Fuss and D. lcFadden 'Flexibility versus Efficiency in
‘Ex-Ante Plant Design' in Production Economics: A Dual Appbroach to
Theory and Applications, Fuss and McFadden (ed) Amsterdam, North
Holland 1979.

5See especially Fuss 1977a op cit.
16Ibid. p.1817. 1In testing the putty-clay model against data from
fossil fuel electricity generation plants, Fuss concludes that the
hypothesis is a useful approximation to the structure of
technology for electricity generation. However further amendment
to the clay=-clay model is not warranted in his view.

l.?G. Stigler, 'Production and Distribution in the Short Run'
Journal of Political Economy Vol. 47 No. 3 1939 p.305-327.
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quantity, neo-classiﬁal theory would not quarrel with such an
assumption, but also to a greater or lesser degree fixed in
fo:f:rrl.l8 The extent of this rigidity might in the first instance
be regarded as an accident of technology and would be
characterized by a strongly 'U' shaped cost curve indicating that
deviation from a very narrow output range would incur severe cost
penalties. At the other extreme, a technology where the fixed
factors of production could easily adapt to differing levels of
the variable factor would be represented by shallow average cost
curve, permitting a much wider choice of output levels at near
minimum cost. Adaptability as defined by Stigler is, if present,
an inherent characteristic of a production process. If the
entrepreneur is dealing with an adaptable process then he has
little need of the tactics detailed below since he can alter his
output without incurring much increase in unit costs. -HOWEVEI if
he is faced with an unadaptable production process in the short

run he may react in two ways.

(1) He may opt at the outset for flexibility by

deliberately investing in plant which is tolerably efficient over.
a range of output but does not minimise the cost of producing the
. optimum. Such a process would be represented by a flat or shallow
average cost curve over a reasonable range of output. This might

be achieved by the divisibility of the fixed plant which would

8., . . . cs
Stigler characterized the neo-classical position as:

If 10 men are digging a ditch and an 11th man is employed, then
‘for perfect adaptability the 10 existing shovels need to be
metamorphosed into 1l smaller or less durable ones. Thus the
total amount of the fixed input is unchanged but the form is not.
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reduce the variable éost of sub-optimum output or by transforming
some fixed costs into variable onés e.g. in the earlier example
the shovels are no longer bought at the outset but hired as the
need arises.

(2) He may choose a plant which, although designed for a
restricted range of output, has the characteristic of

alterability. At the time he makes the investment he selects the

ﬁlant which approximates closest to the existing optimum but which
can be changed iﬁ response to a decision by the entrepreneur.
Later during the lifetime of the plant he may choose to alter it
to a different level of output by incurring further expense. He
is then'paying to shift to a different cost curye.. It seens
reasonable to assume that the original cost curve of such a
process would be steeper than the flexible plant bu£ with a lower
mininum cost point.

It therefore seems that according to Stigler flexible plant
involves investment at the outset in order to alter output levels
reasonably easily at a later stage whereas alterable plant enables
additional investment decisions to be made in response to changed
circunstances.

F;om our point of view this distinction between flexibility
and alterability need not be absolute since both involve the
ability of the entrepreneur to change the production process
according to circumstances which are not fully known at the time
the initial investment is made. However the tension between the
costs and benefits of flexibility are hiéhlighted. Stigler's

‘flexible plant undoubtedly responds most auickly and cheaply
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to change but at higﬁ cost since all the expense of obtaining such
flexibility is sunk in the process at the outset. The alterable
plant incurs only a portion of the extra cost initially but would
incur time costs and further investment costs should change prove
necessary.

Nevertheless both approaches incur costs above the
theoretical minimum which perhaps goes a long way to explaining
why current production theory still ignores the idea of such a
trade off.lg' 0

Forty two years after Stigler, Bergman and Maler follow
aéproximately the same reasoning in an article in the Scandinavian
Journal of Economics.21 They start with the notion of a trade-off

between static efficiency and ex-post flexibility of input

proportions. The problem is posed in relation to Swedish energy

policy which is aimed at reducing Sweden's consumption of oil by

the introduction of oil-efficient

Feme

19To deliberately incur costs above the theoretical minimum is
incompatible with the neo-classical assumption that producers
maximize profits and in turn undermines general equilibrium theory

which depends on such maximizing behaviour.

.OEmpirical work on cost curves indicates that average and
marginal costs appear to be near horizontal in many processes in
the short run.

(A. A. Walters 'Production and Cost Functions' Econometrica
1963)which might suggest that commercial producers at least do opt
for production processes which are not centred on a narrow output
range. It is interesting to speculate whether in this respect
public sector decisionmakers are less able to step outside the
theoretically approved model.

1L. Bergman and Karl-Goran Maler, 'The Efficiency-Flexibility
Trade-Off and the Cost of Unexpected 0il Price Increases’'
Scandinavian Journal of Economics Vol. 83 No. 2 1981 253-268,
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technologies. Howevér the authors suggest that while plants
specially designed for a single input price constellation are more
efficient if oil prices attain their expected value, they might
also be quite rigid in terms of oil input co—éfficients. If o1l
prices reach unexpectedly high values, a technology with
relatively high ex-post flexibility would make it possible to
reduce the use of o0il and thus mitigate the real income loss due
to the higher oil prices.22 Bergman and Maler attempt to obtain
an estimate of the significance of such an embodied flexibility
using a simulation model of the general equilibrium type and
postulating an unexpected oil price increase. A major failing of
this part of ﬁhe study is its inability to make more than
arbitrary estimates of the potential savings implied by the
relatively flexible technologies. For example when the o0il price
was increased to a level 80% higher than the expected ievel, the l

use of flexible technologies was estimated to reduce real income

" loss by about 8%. However without some estimate of the additional
costs incurred this takes us no further than Stigler's earlier
theorizing. Making a somewhat heroic assumption that a technology
exhibiting a Cobb Douglas type production function23 would be 1%
less efficient in its use of capital, labour fuels and electricity
and hence would imply a real income level 1.5% lower at the static
optimum, the simulation results then indicate that if oil prices

are highly unlikely to deviate from expected levels by more than

2 T
Although Bergman and Maler do not make it explicit a
corresponding argument would hold true for low oil prices.

?i.e. with an elasticity of substitution between factors of
unity.
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80%, it will not pay to Ehoose the more flexible ovtion. If
however deviations of 160% or more are likely, the reverse is
true. Ve cannot therefore get beyond the rather two handed
conclusion that increased flexibility may yield substantial
benefits or it may not depending on the circumstances!

Once again it is to the literature of water resource
development and in particular to the work of Hashimoto, Fiering,
Loucks, Stedinger and Matalas,24 that we must turn for further
development of this concept. Water resource projects are
characterized by being large and expensive with long lead times
between planning and implementation. Once investment is in place
it is required to perform for anything up to fifty years, yet the
level of service which such facilities will need to provide so far
into the future is very uncertain.

Using concepts of resilience and brittleness, Fiering points

out that the need for system resilience has been recognized in the

4
"For example:

= T. Hashimoto, 'Robustness criterion for planning water
supply/demand systems. Angew Systemanal 1(3) 1980.

- T. Hashimoto, D. P. Loucks and J. R. Stedinger, 'Robustness of
Water Resources Systems, Water Resources Research Vol. 18 Ho. 1
February 1982 21-26.

= M. B. Fiering(a), 'A Screening ilodel to Quantify Resilience
Water Resources Research, Vol. 18 No. 1 February 1982 27-32.

- M. B. Fiering (b), 'Alternative Indices of Resilience Water
Resources Research, Vol. 18 No. 1 February 1982 33-39.

N.C. Matalas and M. B. Fiering 'Water Reserve Systems Planning',
in Climate, Climate Change and Water Supply, National Academy of
Sciences, Washington D.C. 1977.
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civil engineering literature for some time although not expressed
in this terminology.25 and concurrent advances in statistics and
bioclogy have introduced similar concepts. Fiering re-states the,
by now, familiar problem:
"Classical optimization procedures which, (if successful)
would identify the cheapest scheme to meet some performance
criterion and constraints might overlook a valuable
characteristic of system performance and select a brittle
solution which could not well tolerate system
perturbations. The desirable characteristics which we
propoée to introduce into system design is called
resilience.“26
Fiering pursues the problem further in its technical
perspective; suggesting that redundancy and buffering capacit&
enables 1arge27 systems to adapt to changing conditions without
seriously compromising their performance characteristics.
Alternatively the resilience of a single design may be measured
against changes in target operation. Fiering speaks approvingly
of engineers who "have historically done reasonably well without
sophisticated systems théory precisely because they have imparted
redundance.(and made their systems larger hence more resilient) to
their.designs.“ZB But this seems a procedure akin to another

observed tendency of engineers to make very conservative estimates

5 .. _.
2 Fiering 1982a p.27.
zslbid. p.28.
Large in terms of number of design options.

281bid p.31.
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of development costs.to offset a perceived lack of understanding
of technical projects on the part of financial and marketing
personnel.29 tthilst it may say much for engineers' aporec¢iation
of real world uncertainty it gives no guidance for formal
decisions - at what point does the deliberate provision of
buffering capacity become too expensive in terms of extra cost
involved. While Fiering suggests tentatively that there is no
direct relationship between cost and resilience his work in this
area seems extremely sketchy. Fiering also develops alternative
indices of resilience, f&r example in terms of performance failure
and the time needed to bring the system back under control.BO
However what is characteristic of all his approaéhes is that he is
exploring the nature of flexibility and its manifestations rathexr
than the trade-off.between flexibility-and cost. Thus he states:
". . . kKnowing something about the distribution.of first
passage times to failure from any state allows the
decisionmaker explicitly to incorporate his level of risk
aversion into theé choice among available policies or
actions, because he can elect to-invest money and move to

another state."31 and later,

29 . .
H. Thomas 'Some Evidence On the Accuracy of Forecasts in R & D
Projects. R & D Management Vol. 2 No. 2 February 1971 55-69.

30

cf. David Collingridge's work on flexibility and corrigibility
in -
D. Collingridge, The Fallibilist Theory of Values and Its
Application to Decision Making, PhD Thesis University of Aston,
1979. }

also Collingridge (1980) op cit p.37-40.

31Fiering 1982 (b) copr cit p.37.
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"The point of this analysis is to develop some insights into
the (resilient) behaviour of the system in the vicinity of its
global or local cost optima. Can some systems be said a priori to
possess a wide distribution of potential decisions at or close to
the ortimum? Or is the optimum such that no (or only a few)
substitutions in the solution will keep response close to its
optimum? Answers to these important questions define the merit of
systematically worrying about how to develop a plan.“32

It is obviously important in any project formulation that
knowledge of the technical feasibility of building—in adequate
performance_capability under a range of poésible Opefating
conditions is available. HNevertheless we are still no nearer
fiﬁdinq a method of coming to terms with the cost benefit trade-
off.

Hashimoto et al revert to the term robustness for their
explanation of the problem but point out its correépondance to
Stigler's concept of economic flexibiiity.33 They also recognize
that Fiering's work concentrating as it aoes on the design system
(wvhat T have referred to as the exploration of technical
flexibility) does not encompass the full extent of the problem.
Their robustness measure is intended to describe the overall
economic performance of orojects and thus to complement more
tradition benefit-cost analysis.34 It is reccgnized that for

example in a water resource project, if future demand forecasts

32Fiering 1982 (c) op cit p.4l1.

333a5himoto et al op cit p.21.

a
3'Ibid.
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are incorrect and anéther set of demand conditions actually occurs
the project design chosen might be inferior to another design
which was available. The difference hetween the actual project
costs and the theoretical minimum cost is the opportunity cost of
not having perfect information. (In other words it is the cost of
ignorance) . However some projects might have the ability to
adjust their operating policies to actual conditions as they occur
in the future. In this case the difference between minimum and
actual cost is the price of flexibility. But will these
modificat16n5 be cost effective? Once again we have the familiar
statement of the tension- between flexibility and cost. But this
time the problem is pursued a little further. For any demand (q)
waste water flow, municipal water demand or whatever, the
opportunity cost of selecting design D is the difference between
the actual cost C(g/D) and the minimum cost L(g) of safisfying q.

WWhen evaluating a particular proposal D one might then ask, for

what values of g is the opportunity cost no greater than a
frabtion.ﬁ of the minimum cost. If this set of g values includes
all conceivable ones then the cost of D will always be within
lOOﬁ % of the minimum cost design no matter what level of actual
demand occurs. This in turn enables an expression for flexibility
or robustness relating this chosen level of protection to minimum
cost to be derived

C(Q/D)$(1+P}Lq
or .

Cla/D-L(q) = R(a/D) L ﬁ

L(q) :

where R(q/D) measures the relative magnitude of the opportunity
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cost of design D. However the authors acknowledge that as is
the likelihood of £f£inding a design to satisfy all q is reduced.
However they eschew the conventional approach of attempting %o
assign probabilities to future values of g and then calculating
the expected opportunity cost, on the grounds that it provides
little insight into how confident one can be that a particular
design D will be reasonably close to the least cost design.
Instead they definé design robustness R as the likelihood or
probébility that the above eguations will be satisfied

Rg = Prob[C(q/D) (1+p)L(a)] 35
In essence this approach is very similar to Stigler's, but it adds
a little flesh to the bare bones of Stigler's outline. It shows
how the additional costs incurred by more flexible projects may be
systematically incorporated into a relative assessment of which
options perform tolerably well over a range of operating
conditions.

The approach still invﬁlves a deliberate choice of the
magnitude:ﬂfﬁ. Percentage estimates are suggested - for example
f = 20% and this also gives a hint as to how the choice might be
made since it is suggested that a design within ﬁ = 20% of the
cost effective alternative might be accepted. This might be
regarded as justifiable because, for example, cost estimates have
that level of imprecision, or because the public and other
interested parties will be relatively unconcerned with such modest
inefficiencies. Whilst doubting that the latter would be true if
they were presented as inefficiencies - as we shall see in the
following case study public sector institutions are extremely
reluctant to admit fallibility - nevertheless there is a strong
case for presenting it as a means of preserving flexibility and of

selecting what will be the better project in the longer *“erm.
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CHOICE OF ELECTRICITY GENERATING PLANT - A CASE STUDY

One of the severest shocks to economic systems in recent
years has arisen from the drastic shift in relative fuel prices
stemming from the 1973 o0il embargo and continuing OPEC activity in
the ensuing period. Whilst the reverberations from these events
have been felt in all sectors of the economy, nowhere has the jolt
been more severe than in the electricity generating industry. As
I noted earlier the inherent inflexibility of a decision to invest
in a particular type of power station technology iéhextremely
high. There is a long gestation period between the iﬁvestment
decision and the commissioning of plant, and, once built, plant is
expected to have a lifetime of around forty years or more.

The Electricity Generating Industry has been in the public
sector of the economy since its nationalization in 1945.
Electricity gener&tion-in England and Wales is the responsibility
of ;he Central Electricity Generating Board (CEGB) and within it
the design and construction of power stations is the
responsibility of the Generation, Development and Construction
Division.l However whilst the Board in common with other
nationalised industries has considerable autonomy in day to day
operations, it must obtain the approval of the.Secretary of State

for Energy for its capital

lLynn F. Pearson, The Organization of the Energy Industry, London
Macmillan 1981 p.85.
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investment programme for each year and his specific approval
before placing an order for a new power station.2 The decision to
invest in new generating capacity is therefore clearly idéntified
as an important public sector investment decision and it is
interesting to ask how the CEGB approaches the appraisal of this
type of project and to assess the outcome of its procedu:e in a
particular case. In relation to its capital investment policy the
CEGB has always emphasized the condi;ions of operation which were
laid down at the time the industry was nationalized - namely that
the Board has a duty_to operate the electricity generation system
in a secure and efficient manner, so that demand is met at minimum
cost,3 although .certain additional responsibilities have been
suggested over the post war period.4 Further, there has never
been any suggestion until very recently that its decisions are
founded on anything other than a standard optimization exercise.
In other words the responsibility of taking a decision in 'the
national interest" has been regarded as being adequately met bf a
procedure which attempts to select the minimum cost option
available at.a particuldr time. Minimum cost is itself deduced

from a single calculation of discounted

2The.Monopolies and Mergers Commission (MMC) Report 1981 op cit p.12.

3The statutory duties of the CEGB are laid down in the Electricity
Acts of 1947 and 1957.

4 . .
The CEGB appears to be shifting its ground in this respect in its
evidence of the Sizewell 'B' Public Enquiry. See for example J.
W. Baker CEGB Policy, Proof of Evidence No. 1 London 1982 p.l14.

The Board is instructed to have regard to the desirability of
preserving natural beauty, conserving flora, fauna and geological
or physiographical features of special interest, and of protecting
buildings and other objects of architectural or historic interest.
Electricity Act 1957, Section 37.
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cost5 - referred to By the Board as net effective cost (NEC). As
we saw in Chapter II above the main provision for uncertainty in
the variables included in such an exercise, is to test the overall
result for sensitivity to changes in the basic variables. More
specifically the less the final calculation is affected by changes
in these variables the more 'robust' the solution is said to be.
The degree to which such calculations are helpful appears to be
invariably related to the degree of complexity of the assessmeat.
Whilst the advent of computing facilitiés has made it feasible to
incorporate within an analysis variations on the central estimates
of many variables, the degree to which additional informatioﬁ of
this kind may illuminate the basic uncertainty surroundigg the
investment decision is dubious.6 More significantly, sensitivity
analysis does not transform a static into a dynamic analysis. It
measures the ability of a particular project to withstand the

effects of what may prove to be incorrect estimates rather than

The individual cash flows considered relevant for this exercise
are: ' :
(i) Capital cost and associated expenditure

(ii) Decommissioning, dismantling and disposal costs

(iii) Fuel costs

(iv) Operating costs other than fuel costs

(v) = Impact on system costs

M.M.C. Report 1981 op cit p.67-69.

6when one project is more sensitive to changes in a key variable
than another project there may be grounds for choosing the more
robust in preference to the minimum cost although the degree to
which it is desirable to make such a trade off remains to be
determined. However when sensitivity to several key variables is
calculated the matter becomes more complex since, to calculate
combined sensitivities it must either be assumed that all
variations are weighted equally or weights must be allocated.
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its ability to adapt-positively to new circumstances which are not
envisaged at the time of def:ision.7 In this sense measufing
robustness is quite different from measuring flexibility.- A
further point needs to be made with reference to the CEGB's use of
this technique. Normally robustness is measured against a eentral
estimate for a variable so that although the option preferred
would be insensitive to variation at least any variation which did
occur would be as likely to give a more favourable outcome as a
less favourable one. This is the case for the Board's estimates
of economic activity, demand future fuel prices etc. However for
what are termed technical-parameters o? plant related variables
this procedure does not aéply. For variables such as capital
costs or construction times the basic gstimate is also the 'best'
estimate.rather than the mean; which in turn will introduce a
favourable bias into the 'basic’ NEC's.8

This then is the general procedure operated by the CEGB in
the appraisal of its investment projects. It is, however, a
procedure which has led to the present situation in which the CEGB

has five large modern oil-fired power stati.ons9 - a total of 10 GW

?Evans makes a similar point in his conceptual analysis when he
notes that robustness essentially bears the connotation of
endurance rather than responsiveness. J. S. Evans (1982) op cit.
However the usage is somewhat ambivalent in the general
literature. For example Hashimoto et al (198l) op cit use the
term almost interchangeably with flexibility.

8 . s . .
The Board justified this procedure to the M.M.C. on the basis
that it would be unwise to appear not to be planning for success!

M.M.C. op cit p.92.
9Fawley, Pembroke Ince 'B', Grain and Littlebrook 'D' , Sizewell

'B' Power Station Public Enquiry, CEGB Prcof of Evidence 4. F. P.
Jenkin, London 1982 p.33.
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capacity = in servicé or under construction. These stations were
all deéigned-for base load operation = i.e. on a three shift
system very high in the merit order.lo The consequent rise in oil
prices since their inception has meant that they have not
fulfilled this base load function - hence the cost of electricity
generated in these stations has been high for two reasons - the
high fuel cost and the high capital cost per KW entailed by
operating at levels much lower than the original design rating.

In retrospect the decisions to build these stations were
poor ones (some would term them disasters). In the light of the
discussion earlier in this chapter could such an outcome have been
avoided or at least mitigated?

The investment analysis carried out on these stations was
grounded in the prevailing economic conditioné of the 1960's and
early 1970's. It is interesting to note that in the 1§67 White
Paper on Fuel Policy the major worry expressed was the too rapid
transition from coal to oil as a major energy source and a concern

11

with the consequent difficulties of the coal industry.

Evaluation of non nuclear options at this time12 under the

loOperating regimes are divided into four groups:

base load - three shift (nuclear and large coal); 2 shift (medium
coal/large o0il); 1 shift (small coal and other o0il); peak lopping
(gas turbines).

1]'Fuel Policy 1967 (Cmnd 3438) Concern to provide a breathing
space for a contracting coal industry was one justification for
the tax imposed on oil.

X2 . . ; . .

This matter is complicated since on contemporary assessments the
AGR was not competitive with oil stations at 1970 prices whereas
the LWR was considered by general world opinion to be so. There
was however total commitment to the British AGR by the government
at this time.

See Duncan Burn, Nuclear Power and The Energy Crisis, London,
Macmillan 1978, p.282-283.

This point is also made in Roger Williams, The Nuclear Decisions,
London, Croom Helm 1981.
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assumption that the iifetime cash flows were a reliable basis for

decision, indicated oil aslthe obvious fuel for electricity

generation.

Two things may be said about this approach:

(1) There is little evidence that even within the limits
of conventional optimization exercises, serious
attempts to assess the impact of diffeéring relative
fuel prices on discounted cash flows were made.13

(2) Failing specific sensitivity estimates there appears
little evidence of more general awareness of the
effects of changing economic conditions on the
decisions, or consideration of Qays of mediating the
inherent inflexibility of the decision to invest in.a
large oil fired power station.

Whilst it would be unfair to use the-wisdom of hindsight as

a stick with which to beat the CEGB it may prove illuminating in

the context of this present study to ask what alternative courses

of action were available to the CEGB at the time the large oil
stations were initiated. For simplicity we may identiff 3 main
categoriesof options that might have been adopted in thehlight of

the contemporary uncertainty which must necessarily have

surrounded any generating decision

131n the M.M.C. report it is noted that even as late as 1976 the

CEGB Development Review showed the estimated basic NEC's of oil
fired stations to be less than those of new coal-fired plant. The
sensitivity analysis in that Review (and earlier reviews) made no
provision for a change in the relative prices of marginal coal and
oil and the robustness of the supposed advantage of oil fired
stations was not explored.

M.M.C. Report (1981) p.75.
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(1) Build muiti~fue1 stations to enable a relatively rapid
response to significant changes in fuel costs.

(2) Adopt a strategy to proceed at the slowest possible
pace commensurate with the basic objective of
providing a secure supply i.e. build small plant of
the preferred generating technique.

(3) Build plant as suggested by a static optimization
procedure and bear any costs of adjustment if and when
they occur.

The first two options would appear to require a broader
interpretation of the Board's responsibility to provide
electricity af minimum cost. In other words the increased
flexibility of operation would be interpreted as a method of
minimizing lifetime costs in an uncertain environment. But to.set
against this there would undoubtedly be additional initial costs
to purchase this flexibility. To examine these alternaﬁives in
more detail:

(1) Multiple Fuel Use Plant

The decision to build a station which is able to burn more
than one fuel is‘for all practical purposes reduced to dual-firing
of plant, and in the case of the CEGB, to oil/coal fired plaﬁt.l4
The CEGB did in fact invest in one 2,000 MW dual firea station at
Kingshorth, commenced 1962 and commissioned at the end of the

dacade.

4
1 Commercially, gas/oil was the preferred combination when gas was
offered to industry at favourable rates but under a 90 day
interruptable tariff agreement.
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The stationl5 Qas designed for dual firing because although
at the time of planning and project initiation coal was generally
considered to be the preferred fuel, the station site on the
Thames Estuary meant that there was a cost penalty incurred in the
transport of coal (as compared to an East Midlands station) and
conversely the possibility of favourably priced oil supplies from
a refinery only about four miles away. In the event, the station
ran wholly on oil for the first five years of its life (up to
1974/75) and then on a constantly declining proportion of oil up
to the present (90% in 1975/76 to 14% in 1982/83). There will
always be a small proportion of o0il used for technical purposes
such as lighting up and flame stabilisation.

There is little information available on what, if any
economic analyses were carried out for Kingsnorth at that time or
what proportion of the cost of the station resulted frém the
decision to provide dual firing. It is suggested however that
Kingsnorth might have cost some 5-10% more than a typical coal-
fired station built around the same time.l6

Given the pattern of fuel use; it has obviously proved
valuable to have dual firing at Kingsnorth although no post

. 3 7 -
investment study has been carried outl to determine the extent to

lsPersonal communication from Mr. E. M. Eunson, System Development
Engineer, CEGB London, June 1973.
l6..., ; i : :

Ibid. Mr. Eunson is careful to point out that each site is
unique and that he cannot in this general estimate make any
provision for cost differences which might be due to the
Kingsnorth site itself.

I?Ihid.
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whicﬁ the savings in fuel costs have offset the initial additional
capital cost., Without access to details of the operating pattern
of the Kingsnorth station since its commissioning, it would not be
helpful to try to determine the actual savings which have been
achieved through dual firing.

However since exact information has proved impossible to
obtain the following may give some idea of the orders of magnitude
involved.

In the early to mia-sixties the capital cost of the most
efficient coal fired station was £43 per Kw.la Translated for a
2000 MW station which is the Kingsnorth capacity this works out at
a cost of £85 million in 1965 figures. Thus on the evidence that
Kingsnorth incurred a cost penalty of 5%-10% in the provision of a
dual firing capability this would have been in the region of £4m-
£8.5m. In order to ascertain whether this had in retréspect
proved a worthwhile investment it would be necessary to assemble
sufficient information to construct alternative cash flows for
single fuel station; and for the dual fired station and to see if
the discounted difference in operating costs have already offset
the additional capital cost or would be likely to do so over the
project's life. It proved impossible t§ obtain sufficient
information to carry out such a detailed study. However

interpreting Openshaw Taylor and Boal’sl9 work in relation

8 : . - . .

* Capital cost of Cottam power station given in CEGB. Appraisal
of Dungeness 'B' Power Station, 1965, op cit.

lgE. Openshaw Taylor and G. A. Boal, Power Station Economics,
London, Edward Arnold 1969, p.51-73.
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to stations of Kingsﬁorth's vintage, annual fuel use for a 2,000
MW station is 5 million tonnes of cecal in the case of a coal fired
station or 2 million tonnes of o0il in the case of an oil fired
one.

Using this information in conjunction with Department of
Energy Statistics on average prices of fuels used by the

electricity generating industry yields the following pattern:

Extent and pattern of fuel price advantage for a hypothetical

2000 MW Station 1971-1981

Year 0il Advantage Coal Advantage
£m Em

1971 5.1

1972 8.5

1973 11.00

1974 : 9.6

1975 1.7

1976 1.5

1977 4.7

1978 10.5

1979 12.9

1980 12.3

1981 277

Whilst it would be inappropriate to place too much reliance

171



on the specific figufes of such a calculation, it is nevertheless
interesting to note that the discounted savings due to fuel
flexibility in any single year would go a large way towards
offéetting the £4-£8 million additional capital cost estimated
above.20

(2) Multiple Plant

In the immediate post war expansion of generating capacity a
decision was taken to standardise on two types of plant 30 MW and
60 -MW. These standards lasted hardly any time at all. For a
decade and a half the size of sets increased first to 120 MW (the
main unit size introduced 1955-60) and then to 275 MW sets which
first entered service in 1962. By the mid-sixties 500 MW and 600
MW sets were being introduced and there have been developments
since to produce sets of around.twice this size.

The.main economic argument in favour of this devélopment is
that there are substantial economies of scale to be achieved, so
that unit costs of production are brought down.zl I shall
consider below whether empirical evidence supports this view.
However even if it could be shéwﬁ unambivalently that direct unit
costs decline as set size increases, strong arguments have been

advanced by Collingridge22 to show that inflexibilities are

0For example the discounted values of potential savings in years
1971, 1974, 1978 and 1981 are: £2.9m; £3.7m; £2.75m and £6.02m
respectively. (Discounted to 1965)

lStronq support of this idea was advanced by Sir Francis Tombs in
a 1978 lecture "Economies of Scale in Electricity Generation and
Transmission since 1945" Proceedings of the Institute of
Mechanical Engineers 192,39 1978.

22D. Collingridge (1980) op cit 116-122.
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increased by this defelopment.

Of particular importance is the slow and sparse feedback of
information from a few large stations. In order for change to be
instituted the need for change must be recognized. Learning from
operating experience is in general significantly less when a few
large units are built both because the opportunities to learn are
fewer and also the length of time needed to construct a station
may mean parallel rather than sequential construction takes place.
Learning of two types is important in identifying the need for
change:

| (1) Léarning about the project itself - technical aspects
such as the achievement of planned load factors, or
availabilities, accuracy of cost estimates,
construction times and so on.

(ii) Learning about the environment within whicﬁ the
project is designed to operate - divergencies in
capacity need from earlier forecasts, changes in input
prices or availability in the first case large units
provide proportionately less information per Fime
period than small units and in the second they are
less able to respond quickly to new external
information.

If we relate this to the large oil-fired.stations commenced
before the 1973 rise in oil prices we can see that the CEGB would
have been able to respond more easily to the unforeseen change in
fuel prices had it been constructing smaller units. Firstly it
would have been able to reconsider its choice of fuel at an

earlier stage and secondly it would have been able to consider a
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reduction in its total planned capacity in the light of the
downturn in economic activity engendered by the rise in oil
prices.

At worst this-option might be seen as illustrating the
tension between on the one hand minimizing unit costs for
specific size and type of output and on the other purchasing
flexibility at some initial cost. There is, however, growing
evidence that this trade off is less stark than the CEGB would
have us believe. @

In a recently completed study23 Nuttall, using CEGB data,
shows ghat there is a steady decline in total power statioq
specific costs from 1945 until the early 1960s but these then
started to rise again and jumped significantly once set size moved
beyond 500 MW. Abdulkarim and Luca524 indicate an even lower size
of fossil fuel plant to be optimum, at between 200 MW-300 MW.

They use simulated systems of between 100 MW and 400 MW unit size
and Qarying leaa times. Kellyzs; evaluating operating results
from 500 power stations around the world concludes that unit size
should remain in the 300-350 MW range even for the largest

2
utilities. Evidence is also advanced by Fisher @ and Van Helden

23 i ; :
E. T. Nuttall, Cost Trends in U.K. Power Station Construction

CNAA dissertation, Wolverhampton Polytechnic 1983.
24

A. Abdulkarim and N. Lucas, "Economies of Scale in Electricity
Generation in the U.K." Energy Research 1 223-31.

25

A. G. Kelly, "Correct Unit Sizes Yield Planned Flexibility"
Institute of Mechanical Engineers Conference, Harrogate 1979.
26Dr. John C. Fisher, 'Economies of Scale in Electric Power
Generation' Paper presented to ITASA Octcber 10 1978.
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and Muysken27 that sét size has been developed way beyond the
point at which scale economies cease. Mos£ of these authors point
out that a related finding of their work is that flexibility will
be increased if smaller units are favoured.

The overall conclusion to be drawn from this research
appears to be that while there may be a trade off involved in the
flexibility offered by many small units, against the operating
efficiency of fewer large units, a proportion at least of the cost
penalty may be more apparent than real. The current practice is
not necessariiy the 'best practice' even in the very narrow
economic sense.za

(3) Static optimization

As argued earlier, the standard investment appraisal
procedure of the CEGB relies on static optimization techniques.
The use of sensitivity analysis in Ehis context suggesés that
there is a theoretical possibility of trading off robustness
against minimum cost, but little practical evidence that this has
ever been a significant consideration in the CEGB's deliber#tions.
The decisions to build the large oil-fired stations were a product
of this type of decisionmakinq.

The argument in favour of this process is that potentially

unnecessary costs are avoided until in fact they are actually

2?G. J. Van Helden and J. Muysken, 'Economies of Scale and

Technological Change in Electricity Generation in the Netherlands'
De Economist 129, 4 1981, 476-503. '

28The CEGB shows little awareness of this literature. They state

quite categorically:
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Footnote 28 continued

The CEGB has examined the option of building conventional
coal fired stations using 350 MW, 120 MW or 60 MW units
rather than the 6600 MW units normally used in modern
stations and, in particular, the possibility of re-using
existing sites for this purpose. However, as unit size
decreases, capital cost goes up and thermal efficiency goes
down. These disadvantages are greater than possible
advantages from shorter unit construction time, higher
availability or those which might arise from the re-use of
existing sites.

F. P. Jenkin, 1982 op cit p.26.
In particular Van Helden and Muysken using data from the
Netherlands conclude that "there is no significant difference in

full efficiency for turbines between 200 and 650 MW."
Van Helden and Muysken 1981 op cit p.493.
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perceived as necessary.29

The corollaryof this is that if circumstances do change
significantly some response is called for. At worst the
investment may be so specific that no change can be accommodated
and it must be scrapped. At best modifications may be possible to
permit continued operation with little loss of operating
efficiency - what Stigler charaeterized as natural or inherent
adaptability.

We need not labour the point again that such adaptability is
not a natural characteristic of investment projects like power
plant; Post investmént change is both costly and technically
complex in these cases. Yet when flexibility has not entered into
the planning process at the pre-investment stage then costly
change or almost total loss is the stark choice facing
decisionmakers. This is the choice now facing CEGB maﬁagers who
are currently considering the desirability of converting the large
oil stations to burn coal. Such a conversion requires the
modification of the boiler and its auxiliary equipment and the
provision of new'’'equipment or facilities for coal transportation,
storage, handling, processing and the removal and disposal of ash.
The lowest cost conversion would be achieved by using the existing

boiler but the, converted plant would then have a lower output; In

9To invest in flexibility is somewhat akin to purchasing
insurance. In insurance calculations where risks are small a
sensible procedure may be to bear the cost of an unfavourable
outcome. However this is only relevant to situations where
actuarial calculations may be made. For example it may be
inappropriate in a flood control scheme to purchase protection
against anything bigger than a 75 year flood. Investment in a
power station with its attendant non-actuarial uncertainty could
not be handled in this way.
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order to provide full rating a new (larger) boiler would have to
be constructed adjacent to the existing boiler.30 The CEGB's
present position is that only 1 GW (slightly less than 10%) of
large o0il fired plant shows clear economic benefit (future savings
in system operating cost which more than offset the capital cost
of conversion) from conversion. On this assessment therefore, 90%
of the CEGB's investment in large base load oil stations has
proved an expensive mistake: furthermore a mistake not susceptible
to remedial action even when it has become apparent. This
experience hardly gives credibility to the view that the provision
of flexibility in projeéts is an unnecessary expense or that

modifications can be grafted on as and when regquired.

In this section it has not been possibie to do more than
indicate some of the most_important points to be considered if
flexibility is accepted as a desirable characteristic in
investment projects. i have attempted to give some form to this
discussion.by looking at a pérticular public sector body, the
CEGB, and a.particular past investment decision - the choice of
oil as the preferred fuel for base load power generation in the

late 1960's early 70's. from this starting position it has been

30?. P. Jenkin, 1982 op cit p.32-33.
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possible to sketch out alternative options which would have given
_the Board a greater ability to respond to the very significant
changes in operating conditions triggered by the 1973 oil ‘crisis
and ensuing events in the Middle East since that time. However
it has not been possible to cost these alternatives to judge
whether any additional costs incurred would have been vindicated
by experience.31 Fortunately the argument for flexibility does
not rely on extrapolation from past to future except in the very
general lesson to be learned that the future has never turned out
to be precisely as we have calculated it.l Thus any additional
costs of flexibility can never in this sense be justified prior to
the investment. Only the more general argument may be advanced
that it is more sensible to assume that the future environment is
uncertain rather than that it is fully known. Above all it
requires an acceptance of this general principlelon thé part of
the decisionmaker. As we have a}ready seen' in this chapter and
will continue to see in the next, there appears td be a strong
resistance in the public sector to acknowledging fallibility or
the possibility of being wrong.32 Once over this hurdle it still

remains a problem how this consideration can be given expression

From my communications with the CEGB I am forced to the conclusion
that it is either remarkably casual in collecting and analysing data
on its operating experience or is unprepared to release such informatio:

32This is in the initial planning stages. For example the CEGB's
comment to the Monopolies and Mergers Commission that it was
reluctant to extend its estimates of construction cost and time
even though experience suggested it should, because it was
.reluctant to be seen '"not to be planning for success.”

This ex-ante position is in direct contrast to Henderson's
experience referred to in Chapter II above where he comments that,
post-investment, having been right or wrong hardly seems to matter
at all.
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within the normal appraisal process and here it seems unlikely
that we could progress beyond an ad hoc cost boundary such as that

suggested in the engineering literature.
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Chapter VI Government Guidelines on Investment Appraisal

In this final chapter I wish to 1ock at the particular
experience of the British Public Sector over the post war period
particularly at the changing approaches to public investment
decisions revealed in Government documents - White Papers, Treasury
guidelines, Select Committese reports and advice to specific
industries.

I commented at the beginning of this study that there was and
continues to be an uneasy and ill-defined relationship between the
development of economic theory and its translation into policy
implications and techniques for economic management.

Goverﬁment when issuing directives or guidelines for investment
procedures in the public sector cannot aveid this issue. 1In this
role as intermediary it occupies an uncomfortable position at the
interface between theory and practice. It does not havé freedom
to determine the assumptions under which its model will apply.
Instead it must take the external environment as it exists, or as
i ol o - within its powers to change, and attempt to fashion econcmic
approaches which can be applied to what is a sizeable part of the
total economy. But government is not a semi-passive intermediary
digesting, simplifying and transmitting information. Whilst it
-might have conceivably been able to fulfill this function under an
assumption of a single objective - efficient résource allocation,
and a single means to this end - the cecrrection of any distortions
in the market, no government has, in practice, ever regarded its
role in such a light. Also, I have argued at some length earlier
that a simple concentration on efficient resource allocation is no
longer regarded as a desirable éharacterisation of the demand

placed on public sector activity. Nor does the conceptually neat
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model of public investment appraisal with a single decisionmaker
valuing alternatives-according to the national interest, measure
‘up to reality. I have argued that national interest in a pluralist
society is not synonymous yith the poliﬁical programme of the
party which gains office but needs a much_wider acceptance of the
need for partisan mutual adjustment until a working consensus is
achieved on what wvalues actually make up the national intesrest.
Furthermore, techniques based on static optimisation procedures
which assume that our knowledge of presént and future events, if
not perfect, nevertheless approximates to that state by the use of
probability estimates, do little to assist decision making in a
world of rapid unforeseen and unforeseeable chanée.

If these problems remain unsolved Ehen whatever guidelines
for investment appraisal are issued or mgthods of selection
implemented, the final results wili be less than satisfactory.

I would not wish to imply that the answers are self-evi-dent or
easily to be found. Yet I do believe that an important fifst step
is to acknowledge and accurately define these issues, It would
therefore be a growing awareness of such problems and the first
attempts at resolution that it would be reassuring to see emerging
in the government investment appraisal literature.

Inevitably most of the formal advice of gdvernment is directed
towards the nationalised industries. The public sector as it
appears today was Largely fashioned during the two post war Labour
governments between 1945-51 when it grew enormously in size and
composition. The major thrust to public onwership was contained in
a programme of nationalisation initiated at this time which covered
virtually the whole industrial infrastructure. This drive to shift
the balance of ownership in the economy in favour of the public

sector was, in large part, a reflection of the belief embodied in the
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Labour Party constitution fhat the achievement of a more equitable
distribution of income depended on common ownership. This central
argument was also supported by views held across a wider political
spectrum that natural monopolies required considerable central
control to ensure acceptable levels of service, prices, and
safety, and evidence from various investigatory committees that
increased government ownership and control could be beneficial in
a number of ways. It could be used to: a) promote efficiency,

or b) ensure due concern for employees and local communities in
any necessary rationalisation, or c) achieve the survival and
development of strategically important industries where private
risk capital was not forthcomingl.

However, the form that public ownership took, that is the
vesting of assets in a public corporation which is not an agency
of the Crown, and to which various statutory powers are attached,
owes much to Herbert Morrison. This approach to Nationalisation
is not the only means of taking enterprises into public ownership.
Earlier in the twentieth century different forms of organisation
for public enterprise had been canvassed. For example, prior to
the First World War it had been assumed that industries would
become government departments and there were also competing claims
from syndicalism and. guild socialism. Morrison popularised the
general concept of the public corporation in the 193052 and is

widely credited with being architect of the post war programmeB.

1 National Economic Development Office, A Study of UK Nationalised
Industries, London, HMSO, 1976, Appendix C, p.76,

2 H.Morrison, Socialisation and Transport, Constable, 1933.

3 NEDO (1976), op.cit., Appendix C, pp.80-81l1.
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" Continuing the metaphor, his design might be said to follow a
conteﬁporary érchitectural precept of 'form follows function' since
one of his central concents was to keep an 'arms length' relation-
ship between enterprise and government so that government -
intervention could be kept to a minimum. Yet there was a very
firmly held view by the post war Labour government that public
enterprises should not have profit maximisation as a prime goal;
They would not, for example, foilow the path of Joseph Chamberlain
who used municipal enterprise for revenue raising purposes to
reduce the rates4.

Thus the composiﬁe requirement that emerged was that a public
corporation should be left free from frequent government intexr-
vention yet should itself operate on criteria other than normal
commerxcial profit seeking ones. In Morrison's words: 5the Board
and its officérs must regard themselves as the high custodian of
the public interest"s. Ministefial powers would not be used to
influence day to day management but would ensure that a corporation's
activities were commensurate with national policy. The concept of
an arms length relationship appears to rely ultimately on the
existence of a situation in which the_difference between commercial
and social obligations caﬁ be precisely defined and where rules of
behaviour in the pursuit of objectives in both spheres may be

unambiguously laid down. As we shall see, this has not eventuated.

4 L.Tivey, Naticnalization in British Industry, Revised Edition,
London, Jonathan Cape, 1973, p.l64.

5 Quoted in NEDO (1976), op.cit., p.83.
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The assumption that there was a partnership of interests
between government aﬁd public corporation and that the corporation
would therefore operate in the national interest as a matter of
course, was embodied in the vaguely worded statutes of
nationalisation. The duties of each public corporation were set
out in separate statutes but were broadly similar in style for
most corporationss. They invariably prescribed a general duty
towards the national interest without advancing any detail. For
example the National Coal Board was exhorted to make "supplies of
coal available of such qualities and sizes, in such quantities and
at such prices as may seem to them best calculated to further the
public interest in all respects ..."7. A requirement to break even
one year with another was common to all corporationss, and there
was usually a clause against showing undue preference to any person
Or group 6f persons, again without further interpretation being
provided.

Thus at the time of nationalisation the requirements placed on
the public corporations made allowance for the pursuit of objectives
other than the purely commercial without giving specific guidance
on what thése.might be, At the same time attempts were made to
acknowledge the commercial dimension by imposing a financial
constraint, (Although the requirement that public co;porations
should break even taking one year with another was, as many have
pointed out, strictly meaningless until.further definition was

made of the period within which this must occurg.] The intention

6 Ibid.

7. Coal Industry Nationalisation Act, 1946, Section 1(C).
8 NEDO (1976), op.cit., p.79.

9 C.D.Foster, Politics, Finance and The Role of Economics,
London, George Allen and Unwin, 1971, p.27.
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when the corporations were set up appears to haye been to enable

the various Boards to cperate in an unconstrained fashion where i
commercial and public interest did not conflict, whilst reserving é
certain rights of intervention to Ministers should they wigh to
override commercial decisions in the national interest. 1In
practice, Parliamentary reluctance to allow a Minister a carte
blanche in the name of the national interest meant that the term
was interpreted very narrowlylo. On the other hand the autonomy
that the arms length policy conferred on the nationalised industries
scon gave rise to some concern and led to the creation of a Select
Committee in an attempt to tackle this problem of accountability

and control.

' The Select Committee on Nationalised Industries was established
in 1952 in response to this apprehension that the post war expansion
and operation of the public sector through the creation of the
public corporations, was not subject to the normal process of

public scrutiny through the Parliamentary system. A series of SCNI
inquiries criticised the lack of economic discipline within some

of the major industriesll. It was revealed that sponsor departments
did Aot make any detailed attempt to sétisfy themselves on the
financial or‘econoﬁic validity of public corxporation programmes,
being moré concerned with the total sums involvedlz. Particulax

industries were criticised by independent inquiries like the

10 Ibid, p.25.

11 See Lynn F.,Pearson, The Organisation of the Energy Industry,
London, Macmillan, 1981, p.69.

12 NEDO (1976), op.cit., p.88.
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Herbert report on the Electricity Supply Industryla, and a general
point noted by the standing committee was that techniques of
financial management had not been developed to a level comparable
with private industry. ‘

It is interesting to note that the main focus of attention
at this time was the failure of the public corporations to be
sufficiently commercially minded rather than the reverse. BAs we
have seen, when the enterprises were nationalised it.was a concern
of Morrison's that they should not merely be state firms. It was
intended that their remit should be broader than a profit maximi-
sation objective, although little guidance was given in the
statutes as to what this might entail, By the late 1950s and
with afConservative government firmly established in power, the
emphasis shifted to a demand for more commercially efficient |
behaviourl4. The Herbert report feferred to. above, embodied the
idea common to that period that economic and commercial consider-
ations were synonymous. It recommended without qualification that
the Boards should see their duty as running the corporations as
ecoﬁomic concerns and making them payls. All non-econcmic (i.e.

non-commercial) considerations which might affect general policy

13 Cmnd 9672, Report of the Committee of Enquiry into the
Electricity Supply Industry (the Herbert Report), Londeon,
HMSO, 1956.

14 This reflects the more general concern about public expenditure
control at the end of the 1950s which led to the publication
of three White Papers: Cmnd 1203 Public Expenditure in Great
Britain, London, HMSO, 1960; Cmnd 1338, Government Expenditure
Below the Line, London, HMSO, 1960; Cmnd 1432, The Control
of Public Expenditure (the Plowden Report), London, HMSO, 1961, -

15 Herbert Report, op.cit., p.97.
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should be left to the specific decision and directive of the
government. For example the Central Electricity Authority was
castigated for purchasing hea§y plant from British manufacturers
without seeking tenders from abroad, for cross—subsidisind new
rural connections and for not being as-vigorous and commercially
progressive as possible in the retail area. Whilst a case might
be made that all these activities contribuﬁed to the national
interest, the Committee was in no doubt that they should only be
undertaken on precise instructions. Nor did the Committee take
any pains to conceal that in its view such intervention should
be kept tc an absolute minimumls.

Thééé demands for a ﬁore clearly delineated role and code of
operation‘for public enterprises culminated in 1961 iﬂ the
production of a White Paper on the nationalised industries, the
first of threel?, which were to appear over the next twp decades
and which provide the most accessible evidence of the development
of government attitudes and approéches to investment activities
within the public sector. The 1961 White Paper presented in more
formal terms the ways in which the commercial viewpoint espoused
by the Herbert Committee could be given substance. Despite its
title "The Economic and Financial Obligations of the Nationalised
Industries", it concentrated almost exclusively on a review of the
financial aspects of the industries. A new framework was laid down.

More specific definition was given to the break even requirement -

16 Ibid. Summary of Main Conclusions and Recommendations. Tivey
concurs in this view of the Committee's position, Tivey (1973),

op.cit., p.l70.

17 Cmnd 1337, The Financial and Economic Obligations of the
Nationalised Industries, London, HMSO, 196l1; Cmnd 3437,
Nationalised Industries: A Review of Economic and Financial
Objectives, London, HMSO, 1967; Cmnd 7131, The Nationalised
Industries, London, HMSO, 1978,
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it was to be assessed over a five year period and not only should
revenue cover direct costs over this period but should also contain
provision for both replacement and new investment. Any investment
plans which were expected to yield a low return would be sﬁbjected
to special scrutiny. Most particularly, whilst thexe was not an
absolute retreat. from the idea that non-commercial considerations
would have a place in the behaviour of public corporations this

was made more difficult to accommodate under the new financial
regime. There was no provision made for direct subsidies to offset
any reduced commercial performance. Account of this was only taken
in a more general way in the setting of the five year targets.

Like the Hefbert Report before it, the White Paper strongly
impligd that intervention snould be kept to a minimum. Thus the
low (by commercial criteria) prices which had been encouraged in
the previous decade for anti-inflationary or wealth-redistribution
purposes would no longer occur. Yet the Paper appears in the
last analysis reluctant to close the door on the broader national
values which led to nationalisation in the first place. It
eméhasised in its final paragraph that the nationalised industries
had wider concerns than the purely commercial., But at no stage
did it give explicit guidance on investment decision rules. Yet
to allow a place for wider obligations at all, inevitably undermined
the quasi-commercial approach adopted in the main body of the Paper.

This first White Paper, published early in the decade, was
essentially a product of the late 1950s concern with accountability
and control especially in financial matters. However the 1960s was
a decade when albroader.view of planning was adopted and the
develoément of planning techniques rose rapidly in importance in
Briﬁain. I have already noted in Chapter II the explosive increase

in academic investment appraisal literature in this period. The
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mid-Sixties also saw the election of a Labour government committed
to the general principle of economic planning. By this time also
investment had been growing at a rate far greater than had been
foreseen in the previous White Paper. It is therefore not
surprising that these trends combined to produce the 1967 White
Paper giving directives to the nationalised industries which were
more detailed than anything which had gone beforela.

The Government saw its major responsibilities in relation to
the nationalised industries as being to measure the demands on
scarce resources, to assess priorities and "to allocate resources
upon an econcmically and socially rational basis"lg. It was
recognised th%t such a wide brief could not be satisfied merely
by maximising the financial retuxns: "... significant costs and
benefits can occur which are outside the financial concern of the
industry and it is the special responsibility of the Government
to ensure that these 'social' factors are reflected in the
industries' planning“zo. The financial targets were retained but
much more emphasis was placed on two new areas - guidelines on
investment appraisal and on pricing.

At the heart of the Paper was the instruction to nationalised
industries to appraise investment projects using a discounting
technique, the net present value (NPV) method, and é centrally
determined test discount rate (TDR). The rationale for this
centrally determined rate was that efficient resource allocation

could only be secured if investments were made where the return to

18 By comparison, the OECD manual for Third World Countries
published a year later was much more sophisticated;
OECD, A Manual of Industrxial Project Appraisal, cp.cit.

19 A Review of Economic and Financial Objectives (1967),
op.cit., p.4.

20 1Ibid,
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the economy was greatest. Therefore the TDR should represent

the minimum rate of return to be expected on a marginal low risk
project undertaken for commercial reasons. In other words there
should be comparability between private and public investment in
order to avoid a sectoral misallocation of resources. Additionally
all public enterprises should adopt the same discount rate to
maintain consistency within the public sectér and thus avoid an
intra-sectoral misallocationzl.

The TDR was therefore interpreted primarily as a measure of
the opportunity costs of capital. Yet at the end of the discussion
it was allowed that the rate might be raised if the total amount
of investment undertaken was regarded as excessive, thus giving
it the role of reflecting a time preference consideration also.
This conflict appears neither to have been resolved nor indeed
recognised in the guidelineszz. Nor did the White Papg; come to
terms with the possible conflict between use of the TDR and any
capital rationing which might be imposed. Theoretically capital
rationing shouid.not be a tool of policy since any project which
displays a positive NPV is justifiable under the discounting
methodology adopted. Further difficulties arise when a financial
target is also imposed. Then the industry will take output and

pricing decisions on the basis of expected actual costs (including

21 Ibid, p.5.

22 1Ibid, p.7. I commented in Chapter II above on Feldstein's
1964 article on the impossibility of one discount rate
fulfilling two functions. For arguments for discounting
at the social time preference rate see: Flemming, "What
Discount Rate for Public Expenditure?", in M.V.Posner
(1977) ed, op.cit., and D.A.Heald, The Economic and
Financial Control of UK Nationalised Industries, University
of Glasgow Discussion Paper in Economics No.30 (1978).
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depreciation, intefest charges and with a view to meeting
financial targets) and will use the TDR to find the cost minimising
investment to meet these plans. A procedure which is entirely
inconsistent with the marginal opportunity cost rationale‘ of the
TDR23. It was also inconsistent with the long run marginai cost
pricing guidelines which were based on a Pareto welfare optimi-
sation approach24.

Whatever the intentions of government at the time the 1967
White Paper was drafted, in subsequent years manipulation of the
nationalised industries' funding was used to pursue a variety of
macroeconcmic policy objectives = particularly the control of
inflation, and cuts were often imposed across the board25.

Overall then the 1967 White Paper attempted to achieve two
entirely different aims. One was to provide an incentive to
managerial efficiency by setting a financial target; the other
was to achieve allocative efficiency following rules generated by
the neo-classical modelzs. The chance of the means to these two
ends being compatible is extremely remote., Yet to be charitable,
the White Paper, despite its theoretical shortcomings and

simplistic approach, did attempt to tackle some of the more obvious

23 Ray Rees, Public Enterprise Economics, London, Weidenfeld and
Nicholson, 1976, pp.18-19,

24 D.A.Heald, "The Economic and Financial Control of UK
Nationalised Industries", Economic Journal, 90, June 1980,
p.262.

25 1Ibid, p.246.

26 Discounting and marginal cost pricing are both reflections of
this aim: "Choosing an investment programme by maximisation of
net present value of social benefits is, in a first-best
economy, exactly equivalent to choosing an investment programme
by marginal cost pricing", R.Rees, op.cit., p.49. A second-
best world requires further qualification.

192



shortcomings of public sector investment appraisal. For example,
there could be no justification for industries using pay-back
period analysis from that time on. Indeed one of the more general
criticisms levelled against it has been that it was probabiy too
ambitious in its attempts to specify a general framework, which
led to arguments being qualified to the point of equivocationzT.
The discounting methodology it introduced was one which in
principle could have been extended to accommodate at least some
of the secondary costs and benefits which would have fallen into
the 'social' category. Whilst obviously wishing to guard against
the cross-subsidisation of goods and services without good cause,
the White Paper appeared to accept that in some céses the
practice would fulfill wider economic or social considerations.
This consideration could be translated into shadow prices,

This practice would require more specific individual advice
from government. The White Paper was quite clear about its view
that the nationalised industries were not in a position to make
estimates of this nature and that sponsor departments must
undertake to do 5028.

Ironically the investment appraisal approach embodied in the
1967 White Paper was never tried except in a‘very half-hearted
peripheral way. Most commentators agree that tgis was in the
main attributable to the macroeconomic issues which dominated the
end of the 1960s and the early 1970s, especially the price restraint

;. wed
policies induced by the rxise in inflation in that period .

27 C.D.Fostér, Politics, Finance and the Role of Economics,
London, George Allen and Unwin, 1971, p.43; Heald, op.cit.,
p.262.

28 Cmnd 3437 (1967), op.cit.

29 Cmnd 7137 (1978), op.cit., p.6; Heald (1980), op.cit., p.260;
Tivey, op.cit., p.177.
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As early as 1963 the SCNI was beginning to voice doubts as
to whether the principles contained in the White Paper were being
applied rigorously enough3o and by 1973 in its report on Capital
Investment Proceduresal had concluded that the government had
failed to implement the approach laid down, It accorxdingly
recommended that there should be a detailed study of the role of
the nationalised industries and their control.

This study was undertaken by the National Economic Development
Office (NEDO) and published in 197632. It carried out aﬁ
extremely comprehensive piece of research. 1In the course of its
en&uiry it commissioned a variety of background papers and
eventually ran to eight wvolumes.

One of the background papers was a study by Coopers and
Lybrand Associates Ltd which reviewed the experience_of four
nétionalised industries in applying the 1967 criteria for pricing
investment decisions and financial management33. The industries
examined were the British Gas Corporation, British Railways
B;ard, British Steel Corporation and-the Post Office (Tele-
communications}. The ﬁost significant‘poiﬁt to emerge from their
review of the investment appraisal procedures was that full
appraisal involving both coéts and benefits, was carried out for

only a small proportion of the total investment programmes in

r

three of the four industries (BSC was the exception). Usually

30 SCNI, Report on Ministerial Control, HC 371, Session 1967-68,
London, HMSO, '

31 SCNI, Capital Investment Procedures, HC 65, Session 1973-74,
London, HMSO.

32 Naticnal Economic Development Office, A Study of UK
Nationalised Industries, with Appendices and Background
Papers, London, HMSO, 1976,

33 1Ibid, Appendix D, pp.95-117.
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investment was characterised as being 'replacement' investment
‘and hence 'unavoidable' and investment appraisal was based only
on cost effectiveness studies. The consultants also concluded
that none of the industries operated satisfactory 'back-checks'
or post investment studies. In general the consultants concluded
that the guidelines in the 1967 White Paper had not been a notable
success in achieving the overall objectives of government contained
therein. They suggested that a new approach was needed in which
there would be recognition by both government and nationalised
industries that because of the importance of the position of the
public corporations in the economy, they must inevitably be
expected to-pursue a mixture of social and commercial bbjectives
and that the idea that the 'social requirement' could be isolated
from the commercial was unduly simplistic.

The overall findings of the NEDO reporﬁ were quite devastating.
It concluded that the relationships between government and
na;ionalised industries were confused, demoralising to all
concerned and could have damaging economic cﬁnsequences_for the
country as a whole34. In particular it criticised the arms length
philosophy which it believed had been and continued to be an
unrealistic detachment of Parliament, Government and key interest
groups from the activities of £he public corporations. Although
there might at first sight be a good deal of attraction in the
concept of an arms length relationship with precisely defined
obligations and responsibilities on each side, the evidence
demonstrated convincingly that in the real world things would not

work out like that35. The importance of these enterprises "as

34 1bid, p.44.
35 1Ibid, p.9.
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employers, suppliers and customers and the economic and social
implication of their actions make it right as well as inevitable
that government should take a close interest in their strategies"36
The arms length approach was contrasted with a 'conce?ted'
approach. "A concerted approach presupposes that there are a
large number of important decisions in which government, trade
unions and other groups have a legitimate interest. The history
of the last decade has demonstrated time after time that management
cannots be expected and has not been permitted to exercise sole
responsibility for these decisions. Government and trade unions )
increasingly exercise their power to change or negate them. A
stable and effective policy framework is more likely to come about
through the direct participation'of the main parties at the right

time, in the right environment and with the proper insight into

all the relevant circumstances. Only then can the various groups

come to understand the options, constraints and often inconsistent

aims of other groups and so reconcile their differences before

positions become entrenched."37

Drawing on a background paper prepared by M.R.Gardner38, NEDO
advanced the view that experience from France, Sweden and West
Gerﬁany showed that interest groups which were closely concerned
with government strategy needed to be involved in economic
decisions at an early stage. 2All of the coﬁntries referred to
above had representatives of employees and government on the
Boards of their public enterprises and Wést Germany had users and

suppliers of goods on the Board also. In contrast the U.K. was

36 1Ibid, p.lo.

37 1Ibid, p.45; my emphasis.

38 M.R.Gardner, "Relationships of Government and Public Enter-
prises in France, West Germany and Sweden", NEDO Report,
op.cit., Background Paper No.2.

196



aﬁ example of disjunction rather than conjunction. For example,
the SCNI had condemned the presence of the Chairman of the
Consumers Consultative Councils on afea Gas Boards. Everything
was structured for confrontation rather than collaboration,

The NEDO report summarised the arguments for and against
both the arms length and concerted approaches and talked of
adopting a compromise or balanced approacth. It did, however,
in jits recommendations, lean to the concerted approach.

It recommended the setting'up of a Policy Council whilst
retaining a Corporation Board as an executive authority. The
Policy Council would bring together some members of the
Corporation Board, representatives of the main interest groups
concerned w%th the industry - government departments, trade
unions, suppliers and consumers - and also members reflecting
other independent viewpoints4o, who would ‘add both a breadth of
experience and balance to the Counci%. This arrangement would
enable the overwhelming gap which had opened up between the
operational ana strategic levels of décisionmaking to be bfidged.
It would enable social, regional and wider rational objectives to
be stated and agreed. Pricing policiés and investment appraisal
techniques could then be designed to reflect the particular
circumstances of the industry and the demands placed upon it4l.

The 1978 White Paper came as scmething of an anticlimax after
the NEDO report. Not only did it reject the radical reform

proposed by NEDO on the grounds that it would slow down the process

39 1Ibid, p.45.
40 1Ibid, pp.47-48.
41 1Ibid, p.49.
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of decisionmaking and would confuse reponsibility and
accountability42, but also, while agreeing that change was
needed, proposed several retrograde measures. Heald43 has argued
convincingly that far from re-introducing and re—inforciné "the
approach to investment appraisal pricing policy and financial
targets which was set out in the 1967 White Paper", the 1978
White Paper returned to the financial traditions of the earlier
1961 White Paper. Of particular importance in the investment
appraisal area was the replacement of the TDR by a required rate
of return on investment (RRR). The nationalised industries were
given a primary responsibility to achieve 5% on their new
investment as a whole but could then choose their own operating
methods .of inveétment appraisal. Of the pfoblems of inter-
sqctoral and intra-sectoral misallocation of resources which led
to the recommendation of a uniform discount rate, there is no
mention. To try to accommeodate ?he ever-present problem of
national intexest considerations, the White Paper suggested that
specific legislation was needed to formalise the rxight of
ministerial intervention rather than relying on informal
persuasion44. However, this power was not to be unfettered.

\Any direction given would be in the form of a statutory instrument
subject to Parliamentary procedures. The White Paper noted that
the Government intended to use these powers sparingly. One cannot

escape the view that this again was a retreat to the 1961 pattern

of commercial primacy.

42 Cmnd 7131 (1978), p.9.
43 Heald (1980), op.cit.

44 Foster had several years earlier noted the legal incapacity
of ministers in this respect, C.D.Foster (1971), op.cit.,
Ppa24"28¢
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In the event, political changes overtook this last White
Paper, produced by a Labour Government, and a Conservative
administration was retumned to power in May 1979 and again in
June 1983. This present government is committed as a political
philosophy to privatisation of the existing public sector where
feasible.

’ Perhaps one of the strongest statemesnts of the values which
it regards as forming part of the national interest is made by a
government's approach to the balénce between the public and private
sectors in the economy. The present government's position must
be interpreted as a belief that the wvalues which comprise the
national interest are adequately expressed by free market
behaviour45. The degree to which other interest groups in

society acquiesce in this view is yet to be determined.

45 The use of market forces to allocate resources does not of
course preclude intervention in specific circumstances or,
for example, the enactment of legislation to define property
rights and hence internalise externalities. Nevertheless,
it does indicate that intervention is regarded as more

~unlikely to be needed to correct divergencies of public
and private interests.
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The two themes which I developed earlier in this thesis may
be related to this evidence. The first concerns the ideas of
operational flexibility raised in Chapter V. What became
increasingly clear in my examination of government guidelines
directed towards specific project appraisal techniques was that
these were so underdeveloped, even in terms of the standard
optimi;ation procedures which were generally agreed in the
theoretical literature by the early seventies, that it socon
became apparent that there would be little chance of finding
détailed discussion on, for example, the prcoblems raised by
gross uncertainty in the forecasts of various industries..-

The most recent guidelines for project appraisal in the
publie sector appear in two revised manuals issued by the
Treasury in 1982 and 1983 entitled."Investment Appraisal in
The Public Sector“46. Whilst written in particular for those
responsible. for the spending decisions of central government,
the document also points out that it is relevant to othexr parts
of the public sector, such as nationalised industries or local
authofit;es. |

Whilst it is much more obviously a manual of appraisal
than any of the other documents considered so far, and hence
more specific in detailing the componenté of an appraisal, it
is firmly rooted in the rational comprehensive framework.
Objectives will be defined, all options evaluated and a choice

47 . .
made . In the face of uncertainty, the expected NPV is to

46 HM Treasury, Investment Appraisal in the Public Sector,
London 1982, and Investment Appraisal in the Public Sector:
A Management Guide for Government Departments, London 1983.

47 Treasury (1982), 6E.cit., p.-2.
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be calculated48. Where sensitivity analysis "shows that the
outcome is very dependent on the value of a particular estimate,
that estimate should be examined to see whether it can be made
more reliable“ég. In short the very antithesis of flexibiiity is
enjoined. Again with respect to irreversibility: "The effects
of some ?xpenditures are reversible., The effects of others,
especially many of those affecting environmental quality, are for
practical purposes irreversible. There are no special procedures
for handling this ... if a change is irreversible, important
effects are more likely to extend into the very long term“so.

It is not perhaps surprising that a manual for general use
embodies a very orthodox approachSl. What is slightly more
difficult to accept is the attitude expressed by the NEDO report,
which whilst developing a very radical approach in other areas
still incorporated the view that more stability is a precondition
of better decision making, "so that management can plan with
confidence“Sz. This is the other half of the view that better
forecasting is needed. Thus the Leitch Report on Trunk Road

Assessment still advocates this approach. Despite being informed

by consultants that forecasts obtained for commercial vehicle

48 7Ibid, p.15.
49 1Ibid.
50 1Ibid, p.ll.

51 Yet in this context it is interesting to note that a Treasury
Study on the use of investment appraisal techniques by
departments found that of 103 investment decision where they
would have been appropriate only 17 were subjected to a full
appraisal. "The Use of Investment Appraisal in Straightforward
Spending Decisions by Government Departments", Treasury 28th
Report to the Committee on Public Accounts, HC 417, Session
1981-82.

52 NEDO, op.cit., p.9.
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traffic were so unreliable "that the final result can be little
better than guesses"53, the Committee bases its faith on a move
from extrapolatory to.causal forecasting models. "...a causal
quastioﬂ cannot adequately be answered by an extrapolatory mcdel.
We conclude therefore that the current methods are insensitive
to policy ghanges. The causal model will be more sensitive to
policy changes"54. But-Fhis of course begs the question of how
policy changes after an initial decision has been taken, can be
accommodated. |

In conclusion, ﬁhere is little sign to date that public
sector investment appraisals are attempting to come to terms
with an uncertain world in the analysis employed, despite the
lip service paid to the idea of flexibility in many areas. |

In the second area of inflexibility leading to.poor decision
making, that is, where options are foreclosed early because the
values on which objectives are based have either been ignored or
have failed to take account of important interest groups, there
has begn much greater awareness. Thus from the time of their
iﬁitiation, the nationalised industries have been perceived by
~governments of both parties (until very recently perhaps) as.
having a wider role to fulfill than the purely commercial. Yet
until the NEDO study there was extreme vagueness as to what the
national interest was and how it was to be expressed so that

investment decisions could take. due note of it. Though it did not

53 Report of the Advisory Committee on Trunk Road Assessment,
Chairman Sir George Leitch KCB OBE, London, HMSO, 1977.

54 1Ibid.
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employ this terminology, the NEDO report was in fact advocating

an administrative framework that took account of the need for
partisan mutual adjustment. Although the NEDO recommendations
were neyer taken up, it was, I believe, right to recognise.that
the national interest does not exist written on tablets of stone
for all to refer to. It must evolve and therefore a forum must

be provided to assist in this evolution. If account is not taken
of this then it is difficult to see how any outcome will be judged

as a good decision except in the most uncontentious of circumstances.
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Conclusion

It has become almost a commonplace in recent years for commentators
on widely differing aspects of economic planning and organisation, both
in Britain and in the international arena, to refer to the increasing
pace of change in the modern world. With what was for most countries
the exceedingly painful uhforeseen change in national and international
environments triggered by the 1973 oil crisis, the need for goﬁernments
to be flexible, to improve their ability to cope with heightened
uncertainty ha§ been further stressed. Kenneth Boulding commented in
19741, "Evaluations, decision strategy and the quality of decisions in
general depend ve?y much on the degree of uncertainty of the items on
the agenda. The greater the uncertainty of the agenda, the higher the
value which should be placed on decisions which leave future options
open - that is.on 'liquidity' and non commitment". And further, "An
important source of bad. decisions is illusions of certainty which often
lead to decisive action which zeros in on disaster. The great danger
is that the product of planning frequently produces illusions of

certainty simply because it is dressed up so prettily".

1 K.Boulding, "Reflections on Planning: The Value of Uncertainty",
Technology Review, Vol.77, No.l, 1974, p.8.
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The problems raised by an uncertain environment have therefore
been noted and tne need for flexibility strongly canvassed. Howevsr,
a more detailed consideration of what is involved in the purxsuit of
flexibility, exactly what is being sought and the way governments
might systematically encourage it in their own spheres of influence,
has received considerably less attention.

A second, and I have argued, intrinsically related theme to emerge
in the 1970s has been a dissatisfaction with the outcome of a growing
_number of public ‘investment projects. These were the fruits of the
appraisal techniques developed over the previous two decades. Peter
Ha;l could write 15'1954% "We have begun to grope our way towards a
p;actical concept of econcmic planning which may prove in a few years
time to be as revolutionary in its policy implication as was the
Keynesian revolution in ecsnomics thirty years ago". Cost-benefit
analysis would.enable us ... "to determine our investment nationally
from the point of view of the community as a whole, just as the capitalist
can now dp from his private point of view." Twenty years later %t would
be difficult to sustain this enthusiasm in the light of contemporary
experience. |

‘These two problems of dissatisfaction with public investment projects
and the increased need for flexibility in a rapidly changing environment
have formed the core of this thesis. They are presented as two aspects
of the same underlying problem. Investment decisions are taken and
implemented amid change and at least partial ignorance of the future.
Yet decision making techniques have been developed within a much more

restricted and static framework, where only a highly circumscribed form

2 P.Hall, 1964, op.cit.
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of uncertainty is permitted to entex. The resulting projects, therefore,
often fail to,satisfy early expectations.

Initially a review was carried out of the development of project
appraisal techniques, the changing demands made of them and, more
generally, the changing perception of the aims and objectives of public
investment. The strongest theme to emerge from this review was the
growing awareness indicated in the literature that government
objectives should be represented by several goals rather than a single
growth objective.'

in conjunction with this investigation I sought for evidence from
post-investment studies, of the degree of success exhibited by investment
appraisal studies in terms of the outcome achieved By the piuaects under-
taken. This evidence was surprisingly sketchy, perhaps taking-to extremes
the old edict that in economics bygones must be forever bygones. Whexe
it did exist, however, it suggested that even the core elements of project
appraisal - the direct costs and benefits - had not been accurately
estimated in many of the appraisals. One author, Haﬁeman, who had carried
out the most systematic post investment survey of a large number.of water
resource projects}-cdncluded from his research that more ;eéent developments
in the theory of appraisal which attempted to increase the complexity of
the analysis by introducing multiple objectives and secondary costs and
benefits,were misguideq. In effect, Haveman was arguing fc; a retreat to
a simple profit and loss accounting, albeit from a .national rather than a
commercial viewpoint. His position was founded primarily on the premise
that it was preferable to learn.to db the central assessments properly

before launching into peripheral considerations.
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The nub of Haveman's argument was that the responsibility for a
poor outcome lay with the'practitioners. They needed to try harder
and to stop dissipating their energies and all would be well, or at
least greatly improved.

I have argued that the problem is less tractable than this view-
point suggests, that rather than being a failure of effort it stems
fxom a failure of theéry. Project appraisal techniques have their
roots in néo-classical economic theory which, in order to build
internally consistent and determinate models found it necessary to
assumé perfect foresight. It supposed a world in which uncertainty did
not exist. Since this immediately raises very practical difficulties
in policy related theory, various attempts have been made to overcome
the deficiency without undermining the whole edifice. These dﬁpend on

:
handling uncertainty - impe;fect foresight - by the use of probability
estimates. But the use of these devices‘whether of actuarial or
subjective probabilities does not in any way come to grips with the
central problem. Some future events may certainly by guessed at with
a reasonable chance of accuracy.but-others are esseﬁtially unknowable.
That is, when we take decisions they have consequences stretching into
the future of which we are at least partially ignorant and no techniques
are available which permit us to act directly on this situation to
change it significantly. Eﬁonomic models which depend like mathematics
on basic premises and logical deduction can only reveal what is already
implicitly stated. Any bank of knowledge assumed by such a model must
be specified by the model builder and'kqown to hin. ;t can in Shackle's

.3
terminology have no place for novelty or surprise .

-3 G.L.S.Shackle (1972), op.cit., p.32.
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To use a static optimising technique in a changing environment
carries with it the likelihood that the project which initially appears
most suitable will, over a loﬁger period, prove less appropriate. The
difficulties of estimating future events is usually assumed to be in
direct proportion to the length of time which will elapse befoxe the
events will occur. 1In this sense public investment appraisal meets
more difficulties thanoprivate, because infrastructure projects which
are charﬁcteristic of public investment are by their nature likely to
have both long gestation pericds and long lifetimes. Thus in time terms
alone there is a greater likelihood of estimate and actuality diverging.

An equally important consideration is the pace of change in the
external environment., Extrapolation from the pést to the future is more
likely to give acceptable results in a very slowly changing en‘vironment
than one where change i; endemic. Crude extrapolation as an approach
to forecasting is now usually rejected by contemporary analysts who
concur in the view that modern society is characterised by increasing
turbulence. Yet often their response is either to attempt to foresee
change in order to amend what is basically an extrapolation model ox
alternatively to seek ways of imposing stability or of slowing up the
pace of change.

This has something of the mannex of Canute about it. Worse, it
directs attention away from what, I have suggested, is the more profitable
agproach, that of seeking ways of adjusting the techniques of analysis to
accommodate unforeseen change, rather than denying its significance. It
- is the search for flexibility. It requires aretreat from the deterministic
models which promise a single 'best' answer to a problém since our

judgement of what is 'best' at present may very well be modified by
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future events. It seeks to replace the static optimisation procedure
with a more dynamic, adaptable one.

In pursuing the idea of flexibility in relation to individual
projects it became increasingly clear that in general terms the
alternatives which were formulated for comparison and from which
eventual selection would be made, were themselves at the end of a
drastic reduction process for which_;he standard appraisal framework
maﬁés no provision. This appeared to be an important source of
infleﬁbility in decision making since it ruled out many options at
a stage prior to the formal evaluation. It locked the decision making
process into a particular area at a very ‘early stage and without explicit
acknowledgement. If the area pre-selected in this way was inappropriate
it would naturally lead to thé formulation of unsatisfactoxry p?ojects.

I suégested that this pattern was evident in attempts to select a site
for a third London aixport.

A study of decision making theory reveals two broadly competing
views of public decision making identifiable as the rational comprehensive
and the incremental models. The former represents what may be terxrmed the
orthodox approach to decision making in assuming that objectives are
specified, all conceivable options considered in relation to these
objectives and the 'best' option chosen. This formulation may be modified
to make it more realistic. In particular I have noted Simon's concept
of bounded rationality which modifies comprehensiveness by stopping the
evaluation of alternatives once a satisfactory solution to a problem
has been reached. The incrementalist approach, on the other hand, denies
our ability to accumulate and/or process the amount of information demanded

by the rational comprehensive model. As an alternative it suggests that
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decisions should not, normally, be radically diffexent from what has
gone before since that is where our best information lies. It also
permits us to test small changéé from the known so that we may retreat
most easily if unexpected ox undesirable conseguences arise.

Whilst this second model is attractive in the way it gives an
important place to reversibility; which is one aspect of flexibility,
it suffers from bias towards a particular class of solution. It cannot
handle proposals which are radically different from the status quo.

Indeed the assumption is that this type of solution will not normally
bg desirable.

A third approach,.mixed scanning, developed by Amitai Etzioni was
also_considered. This at firs£ seemed to promise to elucidate the process
by which options are short-listed for detaiied examination. I£ advances
a two stage approach which consists of an initial broad scan cf alternatives
which enables.the great ﬂajority to be discarded. Attention is then
focused upon a small area which is to be examined in greater detail. This
appears to be exactly the proéeés at work in project evaluations. However,
Etzioni was very unclear about“the principles_to be used in carrying out
the broad scan. Indeed this parg of his work has been criticised as
backdoor comprehensive rationality since it appears to differ very little
in the information demands it places on the decision making process and
the range of alternatives it considers. Yet the general idea of a two
stage app?oach still retained its attraction. The sheer cost of carrying
out detailed ;ppraisals appears to determine that in any décision making.
process only a few proposals will be subject to detailed evaluation. Yet
it did not appear that a satisfactory explanation of the processés at work
in this rarrowing down procedure had been advanced in the decision making
literature.
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It'had, however, become apparent as this -line of reasoning was being
pursued that the descriptions of projects such as 'appropriate', 'best',
'desirable' or 'unsatisfactory'.only have meaning in relation to the
values that underly appraisals. In public sector appraisals these values
are subsumed within the term 'national intexest'. Within conventiohal
appraisal methodology it hag been usual to accept that the objectives of
policy are exogenous to the decision making model, that they are in some
sense 'given'. The project analyst is seen as a technocrat, assisting
'the-decision maker to achieve the end results desired but abstaining
.from involvement in the choice of aims. This division of labour in the
decision making process depends crucially on the ability of those
responsible for taking decisions on behalf of the nation, i.e. government,
to construct a social welfare function whicﬁ reflects the gene?al or
national inﬁerest. In other words government is perceived in.this
scenario as a neutral intermédiary, the stress remaining on the importance
" of individual preferences. Following Arrow's demonstration of the
impossibility of aggregating individual preferences into a social welfare
function without transgressing at least one of five very innocuous and
apparently reasonable conditions, the need for ekplicit value judgements
in public appraisal has been more apparent. A social welfare function
has to be constructed rather than emerging from the aggregation of
individual welfare. Yet confusion has remained as to whose value
judgements should be embodied in this process. Suggestions have ranged
from the project analyst, who, it is claimed, has most experience and
understanding of the structure within which decisions are implemented,
.to the value judgements of the political party'in power since they are

elected by majority voting. Neither of these extremes is acceptable.
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The former elevates the values of an arbitrarily selected group within
society, while the latter requires a single vote system to carxry the
burden of a complex of values, unlikely to be mirrored by the views of

a single p&litical party. Yet in many areas of public interest consensus
(though not unanimity) is achieved, In a wider consideration of public
policy and the learning processes of society, Donald Schon4 has ceferred
to "ideas in good currency". Although too little is known of the
mechanics by which these ideas emerge, there is little doubt that they
are for a time very powerful in guiding public policy. Similarly, I
referred to Naisbitt's study in the United States, which identified quite
dramatic shifts in social values there over the last decade. Such studies
are creditable attempts'to come to some understanding of what 'mational
intereét' may mean in a'pluralist society.

However, the most detailed expiaqation of these processes is to be
found in Lindblom's work in the concept of partisan mutual adjustment.
Here Lindblom shows the means by which various competing views and
objectives are brought together. into a consensus. The eﬁd result comes
very close to the idea of the social welfare function as an expression
of the national interxest. I believe that these ideas on the formulation
of a social consensus provide the key to understanding the filtering
process at work in project selection. The initial broad scan can be
interpreted as largely guided by prevailing social values. Possible
solutién areas which are at wide variance with general social opinion

will therefore be quickly ruled out. Yet prevailing values alone cannot

4 Donald A.Schon, Beyond the Stable State: Public and Private Learning
in a Changing Society, Harmondsworth, Pelican, 1971.
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make the final choice since there will be indeterminacy between some
options. Thus a second level detailed evaluation and comparison of these
options will be needed and it is here that appraisal techniques come
ihto_thei; own. A contemporary issue may provide a useful example of
this process. Sweden and Austria have taken a decision in principle

to reject (or more accurately tc impose moratoria on) nuclear power
for electricity generation whilst France, amongst others, has decided to
pursue it. Such decisions may be interpreted as being first level
decisions based largely on.prevailing social values. They in turn
determine the second level detailéd appraisal of two or three alternatives
- either alternative types of nuclear reactor or alternative types of
conventional generating plant. In this fespect it appears that the
current Public Enqﬁiry in Sizewell 'B' may, at great expense, be muddling
two levels of.selection together. The decision concexrning nuclear power
in principle properly precedes a comparison of types of reactor, PWR,
Candu or other vériants. More positively, the increased use of the
Public Enquiry.may mark a growing awareness of the need to provide a
forum where competing social values might be aired. Nor is this need
special to obviously contentious issues. One of the strongest reccommend-
ations to emerge from the NEDO study on the UK nationalised industries
considered in Chapter VI, was the need to give much stronger definition
to the national interest in this context also.

Having attempted to understand and make explicit the process by which
the large number of potential investment projects is reduced to ﬁ short
list of five or six, the way was.then clear to examine in more detail
the specific characteristics of flexibility which will enable a project

to be responsive to circumstances unforeseen at the time of the original
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decision. I have termed this short run or operational flexibility.

There are many different wasy in which a project can be made more
flexible or able to adapt to a range of different demands which may be
placed on it, and the particular combination chosen will depend on the
.individual characteristics of a given project. Having considered scme
approaches in Chapter V, I therefore used a short case study as one
particular example. However, in terms of methodology the most significant
common thread is the general assumption that flexibility can only be
purchased at some cost. _it is acknowledged that there is an ever present
cost tension between investment decisions which follow standard
optimisation procedures and those which attempt to provide for tolerable
performance under a wide range of operating conditions. I have suggested
that such a cost penalty is not necessarily as great as conventional
wisdom would claim. In one instance I have referred to mounting evidence
that some of the claimed econcmies of scale in electricity generating
plant may not in fact be present. Small plant exhibits several
characteristics of flexibility and the additional cost of choosing
several small plans in preference to a single large plant may be less
then previously thought. Nevertheless it would be foolish to deny that
in general terms flexibility, like other fofms of insurance, will involve
initial extra cost. Moreover it is a cost which will only prove to have
been worthwhile or not at the end of the project's life.

This brings into stark contrast thg difference between the approach
to public infestment decisions suggested here and the reassurance of an
optimisation method. Acknowledging as it does the existence of incomplete
knowledge and learning through time, it cannot draw on the support of an

equilibrium model. Furthermore the suggestion that the national interest
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is determined by the consensus achieved between different societal groups
holding different values, cannot hope to fit easily into an axiomatic
methodology.

Yet this is I believe a nedessary step in producing an approach to
'investmenq appraisal which takés account of the world within which these
decisions are taken, not an ideal world of theoxry but the messy, turbulent
world of competing ideals and uncertain outcomes. I hope to have shown
in this thesis that flexibility is valuable‘in such a world, that to
seek it as an attribute of projects is one way of facilitating a
satisfactory outcome in a changing environment. But, as important, is
the need to reco;gnise that the judgement that a project is good or
satisfactory is itself specific to a particular society at a particula:f
time. Outcomes are judged not against immutable aims and objeﬁtives but

against a body of ideas and wvalues 'in good currency'.
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