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Evaluation of industrial and
infrastructure methodolog y and
practical experience

by T.E. Kuln*

INTRODUCTION

This paper owes much to research carried out by the
anthor  during 1963—1964 at The  Brookings
Institution,  Washington, . C., while on lcave-of-
absence from the University of Califoria, Berkeley.
The work was supported by a gencrous grant from the
United States Agency for International Development
(USAID). Clell C. Harral, Grace Finue and Ellie Stein-
berg participated. Wiltred Owen and Edwin T, Hacfele
were in charge of the Brookings rescarch programme,
which cmplasized the role of transport in cconomic
development. The contributions of those mentioned,
as well as of the USAID and World Bank officials,
are gratchully acknowledged.  In accordanee  with
acient wibal customs of the academic commmity,
the anthor gladly aceepts full responsibility  for all
shortcomings of the ideas presented here and claims
no credits.

FUNDAMENTALS AND DEHINITIONS

Development planning, with project cvalnation as
M importaint component, is a scientific information
process that enables exceutives to nuake rational de-
astons, that s, mtormed choices among meaningful
alternanives. The end purpose is the eficient allocaion
of scarce resonrees among competing ends. Develop-
ment amalyses are essentially. meais-ends comparisons:
it speaitic action s wken, o partcular result will
probably follow, The scicmitic 1ask s confirmation or
repection, on the basis of evidence, of varions hypo-
theses that forge logical links between causes and
cftecis. The cames are the wmcans that can be employed
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(inputs, resource allocations, costs and actions of various
types), and the cffects arc the desired ends (outputs,
objectives, revenues and results of varions types). On
the basis of this definition, the scope for development
analysis is indecd great: any action that generaws
recognizable, if not mcasurable, input and ountput
streams can be cvaluated. This inclndes such widely
diverse projects as expansion of an cducational system,
industrial plant modernization, marketing of tropical
fruit, cradication of infections discases, and rural electri-
fication.!

Decision-makers  (excentives, policy-makers), who-
cver they may be in a given socicty, are cffectively in
command of policy instruments (mcans of action) and
must articulate and pursue policy objectives (goals of
action). Analysts (planners, experts, consultants) act as
advisers to the decision-makers, adopt their viewpoint
and are bound by their range of action. This particular
framework of reference is crucial in project evaluation,

Of the many theories and hypotheses that the analysts
conkl conceivably spin, only those 1hat relate possible
development actions to desired development objectives
arc of interest. All other relationships enter into the
amalyses as passively endured environmental  circum-
stances. The potential success or failure of the relevant
actions 15 analytically tested with the aid of success
criteria (evalwation standards, decision-making guides).
The old view, that cconomic theory by itself could

t See, for example, R N McKcean, Efficiency in Governmnent
Through System Analysis, New York, John Wiley and Sons,
1938, 1or a list of programmes carried out by the United Siates
Federal Govermmem which lend ahemselves 1w performance
budgering (physical pertormance cantraseed with money costs)
and benethi~cost analvsis,



generate self=evident success mdices such as maximiza-
tion of profit or of the benetit-cost ratio, begged basic
questions. Whose profits? Whose costs? What exactly
is mcant by benctits? The newer view is that success
criteria do not arise ont of the thm air of abstract
reasoning, but are quite dearly derived from the ultimate
goals that arc o be pursucd. This view puts great
emphasis on derermmmation of the objectives in the
first place.

It is now abo generally recogmized that there are
several species of development  objectives, ich as
maximization of national product, better imcome distri-
bution, more cmployment. cducation, health,  pro-
motion of natiotul culture. mternal and external secur-
ity, knowledge of the universe. and so on. Further.
these objectives are typically mcommensurate (possibly
quantifiable, but no common measure existy), conflicting
(attainment of one objective impairs that of the others).
or complementary (mutually helptul). The old idea in
cconomics of 4 unigue optimum based on 4 single
maximand or minimand. such as woney income or
cost, has to be discarded on these grounds alone. More
promising is the concept of soctal and cconomic achieve-
ment surfaces that streeeh i as many dimensions as
there are incommensurate objectives. The so~called
cHicient surface would embody the best possible com-
promises between conflicting objectives: more health
versus more mobility: more production versus more
leisure; and so on. 1t as dear thar only op national
exceutive bodies, such as parliament or the cabiner,
can resolve these crucial issues. Analysts, however, can
provide most valmable information  on  trade-offs
between different social and  economic achicvements.
Optimization then has this meaning: a rational com-
promisc among several conflicting objectives on the
basis of good information.

For analytical convenience the smallest, discrete unit
of decision-making that gencrates both inputs and
outputs is defined as a project. Physical size and tecknical
propertics are irrclevant: launching of a $100 million
industrial complex or a $500 cquipment purchase can
both be regarded as projects. Analyses and decisions
themiselves consume precious resources, and - therefore
projects should be of such minimum size that the gains
from better excautive judgement exceed extra costs,

At the Towest, or microcconomic, level, anaiyses
relate to proposed projects. The information on the
projects passes from the informationsuppliers, theanalysis,
to the decision-making nforiation users, typically m
well-documented contidential report form. and comes
wnder the trade names of wechnical and - ccononnie
feasibiliey study, benetit=cost analysis, project evalnation,
Pre-iNVEStent  survey,  CHZHICCRIE=ceonomy  review
and the like. The present paper is primanly concerned
with these basic aalyucal building blocks.

At the highest or macrocconomie, level, mnch
research goes mto the preparanon of socul and ccononuie
development plins tor entire regions and connries,
Such plans ideally embrace all projeais. branches of
activity, sectors and the public as well s the privae
spheres wath the nme horizon for analvas and acnon
programmes extending o at lest five vearss As
Kknown to those with pracucal experience e anonal
planing. there are ditheubtios in fnnng the mdividual
project building blocks mto the macroceononne trame-
work and vice versa. The sequential plimmng and manal
reconciliation of project phases, anmual government
budgets. tive-vear programmes and plans o 1en or
TWCNEY Ve’ Perpective are nol casy to accomplish,

Buportant characienstics of devclopment analyses

Several mmportnt characteriviies common ol
development studies should be noted at the ontset.
These are discussed below,

Action ericutation

The only meanmgtul test of any proposed wieans=cids
chain is practical cHectivenes: Will the scheme work as
speciticd? This is a most retreshing teature. I guite
properly torces the amalyst o “put up or \hut ap™
his work. For example. general complames abom 1he
alleged inethicieney of - govermmental msiitwnions m
arca A or the supposed Lizimess and greed of the iade
unmonists i mdustry Boor the hopeless gnoranee of
management mosector Coare cmpry talks Vagne dis-
satisfaction does not constitiie - legnnnare analvocal
problem.  which mnphes posibahties tor - remedal
action. It 1s the responability of the analvar 1o come
up  with definite means-ends recommendanons, ton
wistance, admmistrative reforms mthe hrst case, pro-
aressive labour meentive schemes - the second. and
4 mamagement-traming progranune in he third.

The need for a comprehensive systems approach

It 1 very importnt o comsider amnalyncally any
suitable acnon. however morthodox, as fong v 1
brings desired resulis. Tlere the analyst must have 1he
mental agiliey 10 ook beyond v own protesional
bailiwick. perhaps by enlinting the suppon of other
talent. e las often been tonnd that nghway speciabises
come up time and e agam with lighway consarne-
tion solutions to the most diverse nrban, location and
transport prublt‘nls. |.|lw\\l\c. there are ccononusts w ho
never progress beyond the meredibly nave “margial
cost st egqual margmal revemic”™ answer 1o Al ot
niankid’s s,

In project analyvais. a comprehenave sostems approa I
must be adopred. with the crnenon aeram boane soply
the effectivenes of means mrehinon 1o ends. Fhos the
roning of meomes i dedhinme farmmy areas v a
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specific end, may be accomplished in any of the tollow-
g ways, singly and in combination: new harbour,
hetter highways, more truck competition henee lower
rates, irrigation scheme. co-operative marketing, storage
and processing arrangements, agricultral credit. direet
government subsidies, tax concessions, teaching of new
cultivation methods through cxtension programmes,
steengthening of local government and so on. The
real limitations.to action are too often imposed by the
lack of imagination of decision-makers and anaiysts and
not by given natural conditions. Fortunatcly, the grow-
ing recognition that many scientific dis plines often
contribute to the solution of real life problems has had
a liberating cffect upon professional thought processes.

The essential clement of choice

Choicc is absolutely fundamental to project evaluation.
The presentation to the decision-maker must always
contamn alternatives to various courses of action, all
designed to achieve the desired end. among which he
can choose. In fact, a “no alternative™ proposal is not
a reasoned recommendation but an ultimatam. e is
important to note that the cconomist. in putting down
costs, is compelled to consider alternative forms of
resource commitment, for the true costs of one course
of action—the opportunity costs—are the  benefits
foregone from the next best conrse of action. Tradi-
tionally, the enjoyment one could have obtained from
many different things in the markct, appraised by the
price yardstick, is taken as a measure of cost. Thus the
cost of one dollar simply implics ten newspapers, five
containers of ice cream, two mits of clectricity and so
on. Numcrous alternative consumption offers. made
under specified competitive conditions, are necessary to
give meaning to the term “cost of one dollar™.

i many situations, especially in the public se.tor and
in development work, perfect market conditions will
not apply. and the automatic registration of cost fignres
is not possible. Then the analyst has to generate his
own opportunity cost estimates, namely, by syntheti-
cally designing meaningful alternatives. Thus the true
cost of a social welfare programme, for instance. may
be the foregoing of a university cxpansion progranmme.
Often the analyst may have to work with several
ceonomic, fuaancial, social, political and cthical valne
dimensions simltanconsly—an intellectually demanding
feature of modern public-sector stndics.

1t is axiomatic that the quality of decisions rises with
the numbr of alernatives that are available to the
decision-maker. But analytical blueprints for choice,
and even the exeraase of choiee, cost time and resources.
The shrewd observation has been made that even use
of the competitive market is far from costless.? How

PR, H. Coase, “The Natnare of the Firm”, Economica, New
Seres, Vol IV (November 1937), pp. 38605,

6

many potential choices are then. in practice. necessary
to guarantee a good decision? 1t seems that at least
three alternatives, including the “do nothing™ alerna-
tive, are the bare mmimum for sensible decisions.
Unfortunatcly, in ficld work “take it or leave it”
proposals that permit no comparisons and give the
policy-makers no leeway predominate. Analysts may
think that anything beyond these crude, binary “accept
or reject” choices is intellectually too strenvous, but in
fact it is usually possible for analysts to come up with
a respectable number of alternative solutions, including
sccondary design and location variations. Picrre Massc,
for example, describes a model for choosing from thir-
teen different clectric power plants—thermal, hydro,
gas turbine, tidal power ctc.—certainly a rich sclection.?
A development study in which the author participated$
offered for its main action proposal. a $25 million road
project, a total of cight alternatives including five
choices of location and several engineering design and
construction options. Further subvariations involving
the time dimension through project postponement or
advancement are also always possible; options are not
a scarce commodity in project evaluation.

Determination of ends, limitations of monetary indices for
welfare

What is the end purpose of these claborate exercises
in analysis, decision-making and  resource commit-
ment? There is agreement that the exercises must
sonichow result in a recognizable improvement of
society's well-being, but from that point on the dis-
cussion proceeds to arcas where the issues are not
clear-cut. What is mcant by improvement? Must
everybody be better off? Can there be some losers,
provided they are outweighed by the gainers? Are all
members of socicty to be included, no matter what
their initial status? Must the rich, for example, invariably
be made richer? And how should welfare be interpreted?
In the psychic sense? Are psychic sensations measurable?
And are interpersonal comparisons in this sphere
possible?

These formidable questions have agitated many fine
minds for decades. Originally it was thought that the
yardstick of moncy income, for individuals as well as
for countrics, could serve as a proxy for the recording
of private and social bliss sensations. But then, after
unsuccessful wanderings through the intellectual maze
of so-called welfare cconomics, it was recognized that
the distribution of income among members of society—

¥ P. Massé, Optimal Investment Decisions: Rules for Action and
Criteria for Choice, Englewood Clifs, N. J., Prentice Hall, 1962,

4 Seanford Rescarch lustituee, A Ten-Year Highuay Program

for Honduras, report prepared tor the Government of the Re-

public of Honduras, Central America, under the auspices of
the International Development  Association, Tegucigalpa,
Honduras, and Menlo Park, Calitornia, 1963.




and, one may add, among ths generation and sueceed-
ing oncs—detinitely required ethical judgements. As
one writer put itz "It is not enongh to find quintitative
expressions for (cconomic) policy standards— the staiid-
ards themselves must be cthically attractive.™ Av 2
further dithiculty, how was accoint to be taken of the
flow of bliss and anti-bliss sensations that simply do
not generate any money price signals in the market?
What abont air pollution, for example? Or leisure?
Or opportmitics for creative activities? Or the supply
of stnshine and fine beaches? Other technical flaws in

GNP and  money-income  statisties, as standards of

international and interpersonal weltare - comparisons.
were noted.®

Today the carhier, heavily  money-oriented views
have largely been abandoned. Those who still cling to
them may ask themselves whether money income i
the only or even the most important weltare fictor in
their lives. Or. to bring international per capita mcome
comparisons into perspective, they may estimate how
much additional income wonld induce them to move
permanently from, say, the shores of the Pacific or
Mcditerrancan to some northern metropolitan sl set
among belching smokestacks.

In recent years much of the intcllecrual steam has
gone out of unadulterated “GNP growthmanship™. The
modern view still regards money incoe as an important
indicator of snccess but insists that it must be supple-
mented by many other moral and social criteria. With
it has come great interest in all the diverse objectives
socicty night pursuc apart from money-income maxi-
mizationr, ranging from the collective wish w exeend
average life expectancy, through the intention to give
everybody a berer cducation, to the desire to render
forcign aid to ess fortunate people clewhere.

Conclusions

Mcans-cnds comparisons are the essence of project
rescarch and cconomic development planning. Mean-
ingful analyses of this sort simply cannot be undertaken
by ecottomists and techmicians without prior .nstructions
on the ultimate objectives that are to be arained.
Properly stated objectives are indispensable for the
determination of operational goals and constraints, for
measurement operations (especially on the benefie side)
and for the application of preference orderings and
related decision rules. Decision-makers may often find

$ D, Braybrooke, “Farewell to the New Welfare Economics™,
The Review of Economic Studies, Vol. XX (1954--1955),
pp. 180—193.

o W. J. Barber, “A Cringue of Aggregaie Accinaaing
Concepts in Underdeveloped  Arcas™, Bulletin of the Oxford
Institte  of Economics  and  Statistics, Vol 25, No. 4
(November 1963), pp. 293—M8: D). Usher, “The Travspon
Bias in Comparisons of Nativoal Income™, Economica, New Series,
Vol. XXX, No. 118 (May 1963), pp. 140—158.

it dithicule at the ontser 10 forminlae goals preenely
without knowledge of the potennal conrses ot action,
Here the analyst may become the ccononue pavchuaense
of the subeonscious collective nmd by exposmg, clearly
the various trade-ofiv. tor example. berween Ingher
money  incomes. ahtary preparednes, educanonal
achicvements and socual welfare standards. While i e
policy decinions are ultmately anchored 1o deephy
rooted values of soaety, the rendermy ot saenahe
mformation as such can be regarded as e inegivocal
cthical good.”

To sum np, the purpose o development planmmy,
including project evalwanion, w10 provide saentitic
information on the cffectiveness of tie available means
of action n relation o stated ends ma given socnl-
mstitntional environment. This tormulation cuts acrow
all national and ideological bonndaries. To be sare,
there can still be honest differences on development
objectives, There i scope for discyssion on- wha
constitutes a goad lite in varions enftural cnvironments
“One nan’s mear s another man’s poron™, as the
saying ooy, amd - even ahe choicc o development
means—which are esentially alternative ends - tore-
gone—is open 10 reasonable debate. But onee the means
and ends are determined, the development analvses
themselves are guite impartial and nentral.

PRACTICAL 11SSONS 1ROM FUNDAMUNTAL 1EAS

What are the practical lesons to be fearned from the
fandamental ideas described above? A developmy
contry that wants to mvigorate asocially and econom-
ically backward arca may be ahen av anallaranon,
First it is important to understand the general settmyg
for development plining: determuation of the werms
of reference for the analysis then follows logically.

Chicf elements of development planning
Ultimate c"{ic’c‘!il’('.\'

In the particular example chosen, the ulmate: ob-
jectives would be improvenients m the well-bemg,
broadly interpreted. of the people hving e the area.
Neither indistnahization, transport improvement nor
increased agriculral ontput as such are e ends;
they are merely specitic techmeal means 1o achieve
higher-level objectives,

Decision-makers

The op exceutive body of the developing comtry 1s
in charge, but if international asastance 15 sought for
the development scheme, other decion-makmg agencies
will enter the picture. for example, the Unned Nations,

T oW, Churdhoan, Predicnon and Opiomal Decsin - Philbo-
sophical Fssues of a Saence of Values, Eaglewood Chils, NI
Prevnice Hall, 1961,




the  Organisation tor - Economic - Co-operation  and
Development (OECD). the World Bank, forcign aid
organizazions  of wealthier countrics, or perhaps a
comsortium fornied by several of these. Again, both
pablic and private interests can participate, for example,
an entreprencur willing to start a plant in the arca and
a govermment indstrial development bank ready to
back him financially. Further, several winistries may
take partin arca development decisions, ¢. g. industry and
commeree, transport, agriculture, and social services,
Each may have its particnlar set of fower-level objec-
tives that at worst nay relate to departmental “empire
building”, that is, maximization of staff, buduct alloca-
tion or prestige for the particular ministry. When
several decision-makers are involved, it is advisable to
define the development objectives clearly at the outset
and reconcile those that may be conflicting,
Analysts

The analysts can be planners, civil servants, university
personnel, consultanes, scientists and technicians of all
deseriptions. Their fiictions are best described as those
of professional problem-solvers and advisers to the
execntives. When distinet project stadies are benag
tackled, their duties should be spelled out precisely
through terms of reference, a task that requires a
sarprising amount of thonghe.

The analytical framework

The true scope of decision-making  powers, and
hence of the analyses, is most conveniendy defined
along these lines:

(a) Geographic and jurisdictional limitations (the
country? one region or arca? one induostry or
soveramant departmeat?);

(h) T the social-cconomic dimension, by the group
of people and cconomic organizations of con-
cern (entiee comnumity? owners and manage-
ment of just one cutreprise? all farmers? the
public sector only?);

(¢) In the ume dimension, by the intertemporal
scope of the decision-makers (five years? ten
years? for the expected life of the present govern-
ment only? to wclude just the present genera-
uon? or futare generations as well?). This
detinition alone raises some profound issues;¥

& Many distingnished cconomisis have written on the so-

called “funure generations problem™, income distribution, the
roles of interest amd socal raes cNiime preterence. Among them
are Samuelson, Abba Lerner, Koopinans, Myrdal, Marglin,
Margolis, Galenson, Feibenstein, Tibergen, Krutil, McKean
and Hurshicifer. the lieranire on these subjects is vast, but
nobody serionsly mterested m aliem should neglect to read
O. Eckstem, A Snnvey o the Fheory of Public Expenditure
Criteria™, e Dublic Finanee: Needs, Sowrces, and Ulilization
(Lhversities-Natioml. Burean Comnnittee for Economic Re-
warch, | M. Buchanan, editor), Princeton, N |, Princeton Uni-

versity Press, 1901, pp. 439 494, and discussion commenis,
pp. U~ S04,
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(d) By the decision-maker’s range of action and
mstruments (what are his legal powers? fiscal?
fmancial? managerial? regulatory?).

In this example, as in all development and public-
sector work, the analytical scope will extend as far as
the general public interest does. The boundaries of the
study will therefore include all cconomic and social
groups within the arca or conntry; the time horizon
will stretch far into the future; and the arsenal of instru-
meats for action at the disposal of the decision-makers
will probably be quite impressive.?

Sample terms of wference for arva development study

Given this general setting, sensible instructions by
fictitious decision-makers to the development analysts
might include the following points (the fictitious
mstructions are in italics, followed by explanatory
comments).

The problem

The Goverument of Mesalia regards the relatively low
average standard of living and the poor quality vf public
services in the Aliveri arca as an urgent problem.

Note that factual background material on the problem
obviously cxists, for example: (a) a special study of
the Aliveri arca that caught the Government's attention;
(b) routine per capita income data, unemployment rates
and similar statistics on arca-by-arca basis; and () per-
formance indices for social services such as number of
doctors and hospital beds per 100,000 popu ation, kilo-
metres of paved and gravel roads related to urface area,
population and motor vehicles. This and other evidence 10
should immediately be studicd by the analysts in order
to grasp the problems that have to be solved.

Objective

The chivf objective is, within ten years, to bring living
and social service standards in Aliveri wp to the national
Ievel anticipated at that tinie.

This statement of objectives provides a great deal of
analytical guidance: (a) cexisting social-cconomic dis-
paritics between Aliveri and the rest of the country
arc mostly quantifiable and largely known; (b) long-
range projections for the nati-nal cconomy to 1975 and
beyond. prepared by the central planning office, can

¢ H. B Chenery, inan important ancle, *Development
Policies and Programmes”, Ecouomic Bulletin for Lativ Ainerica,
Vol. I1l, No. 1 (March 1958), provides a comprehensive inventory
of contemporary development tools and shows the variables
that can be controbied by their use. The choice of policy insiru-
ments is generally much greater than s realized.

10 There is a good discussion of various indices which portray
“the quakivy and texture of lite as ‘end product’™ in the book
by N. S Buchanan and H. 8. Ellis, Approaches 1o Economic
Development, New York, The Twenticth Century Fund, 1955,
pp. 32,



be utilized; and (¢) the gap between hikely cconome
and social achicvements in the Aliveri arca and in the
rest of the conntry af no special actions are taken--
soracthing thatcan be researched—detines the magnitnde
of the desired development task, and the statement that
the gap should be closed within ten years detines the
required minimum development speed. Unfortunately,
such precisely stated policy directives are rarely encount-
cred in field work. Anmalveicai work suffers when
executives do not clearly state what they want.

Mcaus of action

Any of the policy tools at the disposal of the Gorernmeut
of Mesalia suited for the task wmay be deployed, including
direct public iwvestment in ivdostry aud iufrastructure, as
well as enconragement of private inititative throngh  tax
relicf and other incentive measures, Participation of the
luternational Cowsortinm Bank  (1CB). wnder favanrahle
foan conditions, will be sonche.

This statement is also most imstructive. A thorough
mventory of cxisting, legitimate policy instruments
is called for, incuding a broad review of laws and
regulations  governing private ventures depressed
arcas (ranging trom tax holidays and fast depreciation
schedules to low power rates and cheap public Land).
Consultations  with the appropriate ministries will
disclose exactly what they are able to do. Participation
of the International Consortium Bank mcans that, for
portions of the programme,  particular action ool
and decision eriteria have to be taken into account suclh:
as: (@) investment i speaitic projects of 4 mmimum
size only, following outside teasibility studies carried
out accnnling to 1CB .spcciﬁcntinn\'. (h) projects must
be financially sclf-supporting.  given life-spans and
Interest rates .|pp||cd by ICB in comparable cases; and
(¢) projects should lulp the foreign-cxchange situation
of the country, i, ¢, lead to import substitution or to
increased export.

Since tae government statement does not exclide
other suitable means of action not specifically mentioned,
the consultints are given an excellent chance to come
up with some cffective recommendations that the
Gavernment, bemg concerned with many other things,
may not have considercd. It should be noted that the
Government obviowsly desires maximum: participation
of ICB.M The scope for this organization. subject to it
well-known, specitic “rules of the game™, shonld be
worked out first by the analvsts. The remainder of the
programme would then have to be tken on by do-
mestic organizations,

1 Most developing coumrics have agendies whose chiet job
is to utilize the mamitold forms of foreign assistance 10 the m-
most; this is how i should be.

The study arca

The sdy arca s dihned as the Vven Rirar Basin,
delunited by the surn'ouuw 1w um\mls Field work shonld
cmphasi s this ceoeraphic area, bur nanspore and commer 1l
interchan cos witle othar pares of the comnry and the onts de
woerld if sicwipant for socal and cconom derelopmen
should also b inpcstiatad.

This statement coneentrates the analvat's ctors on g
limited arca without chmmating attention 10 posably
important external cconomie relationships. Pangers
ticld work are: (o) comsultants sit m ihe nanonal capaal
and try 1o solve speattic area problems wath ihe ad of
fairly meaning’oss macrocconomic statisies: (b thes ger
so absorbed by purely Tocal problems that they lose
sight of broader vegional and mational wrevacnons; and
(¢) although they strt off with the speahe area o
nterest, under the inthience of the nbigutons “every-
thing depends on evervthing ebe”™ svidrome, they pet
drawn into ever wader, more mmpln and expenave
general research, 2 Obviowsly, a somd compromise has
to be struck in the study terms of reterence herween an
overly inclusive and o oo restnced geographie seope.

The above terms of velerence, 1 would seem. detme
the purpose and boundaries of the analvneal task fon
arca development very well. Addnomal wstrncnon
might relate to stndy lengtin deadhne tor sabimssion ot
tmal report, fees (F ontside comsuttants are employved)
and the assstance collaboratimg govermnent agencies
can provide, There is no donbt that the ninal frame o
reference. more than anything che, deternnmes the il
results,

Sample terms of refercnee for Wdhistrial project

By way of contrast to the broad area developmem
problem, instructions for 4 speahic mdistral projec
study may now be drawn up. There wono suereanon
that one type of prablem statemen s memmacally
superior to the other- =i jost ta they ditler i purpose
and scope, Greatly simphitied et e sanple e of
reterence might o something ike the tollowmy::

The Mesalia Industrial Development Bank. o jomt public-
private iustitution, has received an apphicnon for fimanang
a petrochenical plane ar Ahven, completc with o savisfactory
analysis of the potential demand for the products.

The geveral objectives of the hauk, as well as the ctena
applyive 1o projects of this type, are stated i detnl e the
relevant legislation. They inchde e partionlar :

() Leovomic and fmancial viability, ki mto acconnt,

12 Transport experts, althoagh startng ot from a0 sl
problem of tomneating highwavs, may casly be seduee ! e
general development plannmg waork, This s natarad becanse
the mteractions berween iranspor and the 1otal coononny are
streng. However, 1as more ethaent 1o waork dowa tronn e
general to the speaitic, or for the tramsport nan to jop toroes
with the other development ccononse




howerer, ¢encral govenmment inducements arailable
to all forms of industrial activity;

(h)  Preference for projects that can be bocated in depressed
arcas, that will absorh uncmployed workers, or that
will convey other broader  cconomic  and - social
’n'm'ﬁl“

Although the applicant has  subminted  foirly  detailed
techuical proposals, possibly desirable modifications in design,
phasing of construction work, scale of plmn and produmun
marketing operations and other relevant ispects of the scheme
should depmitely be inpesticated. The  susgested  Aliven
location shonld also he exannined.

In this instance  there are two  decision-makers:
(a) the private promoter, who presumably wants to run
the vew plant at a profie (the analysts, as a very first step,
should consult him and read his proposals carcfully);
(h) the Mesalia Industrial Development Bank, whowe
scope and interests are wider, but certainly not as
comprehensive as those of the Government. This is a
much tighter framework than in the previous case;
nany aspects that are detinitely included in the com-
prehensive arca development study are now external and
henee igrored. The analytical task is correspondingly
casicr and the range of action recommendations more
restricted.

It should be noted. however, that apart from the fuct
that the application relates to petrochemical production,
with a product demand study to back up this big first
decision, all other technica., location and  marketing
choices are left open. This gives the analysts ample
opportiitics  tor the  presentation of  meaningful
alternatives—the  very  basis  for making  optimal
decisions,

Exawples of poorly depined terms of reference

In past research and planning work, the author has
come across numerous terms of reference for inter-
mational project studies that detimitely biased the ana-
lysts’ rescarch and findings, to the distinet disivantage
of the decision-makers. To cite just wwo glaring
examples:

L. A recent case involved the transport problems of
two arcas separated by a narrow body of water. The
social and cconomic usetulness of a link had already been
established. Sensible instructions to the engineering and
cconomic consultants would have been: “Investigate the
best incans of moving people and goods between the
two arcas.” Instead, the experts were asked to study a
very specitic bridge  proposal,  thereby  needlessly

excluding  ferries, tanels,  causeways  or - foating
pontoons,

2. Tustructions for 2 port study went something like
this:

“Conduct such investigations as may be necessary to
determine and recommend a techuically and economi-
cally sommd long-range port development plan, Con-

10

struction  recommended for initial implementation
shall be so planned as to afford a port facility thae will
serve most cfficiently and cconomically present and
projected future trathe.”
The terms of reference might have been written more
objectively as tollows:
“Conduct snch studies as may be necessary to deter-
mine whether it is technically and cconomically sound
to recommend” ete.,

and then conclude with:
“If construction is not decmed advisable at the present
time, state what other measures may be initiated so as
to afford .

This would at least have left the accept/reject option for
the port proposal as such, plus a varicty of alternatives
within the port technology.

Project terms of reference are often too specific and
practically dictate the solutions: “Determine the ccono-
mic and technical feasibility of a plant at Midcity for the
production of 1 million gadgets per annum.” The
consultant naturally finds the gadget project (or road,
or port, or irrigation scheme) economically and techni-
cally feasible. The client has obviously alrcady made vp
his mind on the matter and just needs respectable, out-
side confirmation. Only a consultant of cxceptionally
staunch character, impervious to unpopularity and loss
of income, will disappoint him. It is illuminating that in
the entire professional carcer of the author, he has come
across just two feasibility studics that did not recom-
mend the initial proposals they were supposed to test
rigorously; it so happens that the author had a hand w
the sctting-up of one of these. Although other circum-
stances are to blame as well, a great part of the trouble is
probably duc to badly defined terms of reference.

Othor studies are unnccessarily vague: “Examine
economic conditions in the XYZ region.” Here the
decision-makers wppear to be vaguely dissatisfied. In all
likclihood a gencral foct-finding expedition by con-
sultants will be mounted. But unless it is geared to
distinct possibilities for action, the final report will
probubly contain the usual “further rescarch should be
undertaken” platitudes.

In conclusion, one can only urge that great care be
taken when the all-important frame of reference for
development studics is set up. If necessary, broadly
oriented professional help should be enlisted for this
purpose. The operations rescarch literature, which is
strong on the subjects of determining true objectives
and spotting genuine problems, can also be consulted
with profit.

METNODOLOGY FOR PROJECT EVALUATION

Efficient resource allocation is the main theme of
project evaluation. In the economics litcrature, scme of
the numerous works on investment theory and capizal



budgeting are particularly relevant!* but as yet there
is no agrcement on the appropriate methodology, An
attempt will be made, therefore, o suggest theorctically
sound procedures  capable of practical application.
without getting drawn into complex abstract debate.

Elementary notions

Al investment analyses, including project studics,
consist of systematic juxtapositions of properly dated
input and output scries, as previously defined. The ana-
lyses are meant to provide guidance for decision-making
and arc consequently exclusively oriented towards the
future, for a decision once itrevocably made becomes
past history—dcad. irrelevant and taken as granted for
the next round of analyses and decisions. As a former
professor of the author vividly putit: “It is of no ccono-
mic significance whatsoever whether a flat picce of
ground which lends itself to highway or factory con-
struction was crcated yesterday by bulldozers or a
million years ago by glaciers.” Jevon's dictum “bygones
arc bygones” indeed applics; committed resowices no
longer represent opportunity costs and should  be
ignored.

Figure 1 shows an cffective way of looking at the past
and the future, at means and cnds, and may serve to
portray complex cconomic patterns conveniently. Zero
defines the analytical starting point: the world around
taken as given, no fresh resource commitments yet, the
date sct at exactly the contemplated time of action.

Figure 1
BAstc PORTRAYAL SCHEME FOR PROJICT ANAIYSIS
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Along the horizontal time axis, everything to the left of
the origin is irrelevant past; to the vight, potential future
cvents are faithfully recorded. By convention, benetits
and costs—measwred v some meaningtul way  are
shown upwards and downwards, again starting frow
zero, In the case of predictably repetitious serics, the past
nay indeed have a message for the future and should
then be included in such a time chart. Figare 2 iHustrates
the graphic portrayal of a complete project hife history.
The literature speaks of benefit=cost profiles, or input-
output streams. The data can also be recorded in tabular
form as is shown in table 1.

Figure 2
CONTINUOUS INPUT AND CONTINUOUS OUTPUT PRIIBLEMS
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13 See F. and V. Lutz, The Theory of Investment of the Firm,
Princeton, N. J., Princeton University Press, 1951; Massé, op.
cit.; McKean, op. cit.
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TABULATEN PROJECT LIFE HISTORY AND DISCOUNTING TO PRESENT VALUES

() (2) (3) 4) (5) {6) (7) (%) (9}
(3) —(4) (5) < (6} A5 = (8
Not revennes Present valies
Revenues or Costs or (net costs) of net revennes Present vabies
outputs (V} inputs {C) (Vv—C) Discount (net costs) Discont of wet revemies
End of Analytical (nillion (miltion (million factors: at {million [factorse a (net costs)
year time dollars) dollars) doflars) r - 003 dotlars) r - 0.08  (million dollars)
1965 ty 0 0 0 1.6000 0 1.0000 0
1966 t) 0 5.00 (5.00) 09709 (4.4545) .9259 (1.6295)
1967 t; 0 5.00 (5.00) 0.9426 (4.7130) 0.8573 (4.2865)
1968 ty 2.00 1.00 1.00 0.9151 0.9151 0.7938 0. 7934
1969 t4 3.00 1.0 2.00 (.8885 1.7770 0.7350 1.4700
1970 ts 5.00 1.00 4.00 0.8626 34504 0.6806 2.7424
1971 % 500 1.6) 4,00 0.8375 3,3500 0.6302 2.5208
1972 ty 4.00 240 2.00 08131 1.6262 0.5835 1.1670
* Calculated from formula DF = (lﬂ:t';)“ , of taken from standard mathematical tables,
Total present values for project life

Interest rate, 1 0 0.03 0.08

Net revenue (loss) $ 3.0 million $ 1.55 million ($ 0.222 million)

Policy advice Accept Accept Reject

Fowr possible jonanlacivzee of investment problems

For expository convenicnce, four broad formulatic.is
of investment problems can be recognized. The first
three have reccived much, possibly even undue, pro-
mincnce in cconomic theory.t To the writer, the fourth
is of greater practical interest.

The point iuput—point output case

Here the resaurce sacrifice is concentrated at one point
of time. with consumption occurring subsequently also
in one period. One naay think of sceding, followed late
by harvesting. There are two variations to the pomt
input—poin¢ output theme. In one, the time interval
between seed and harvest, i e, the investment period,
is tixed. In the other, che interval can be varied. Usual
examples are tres that grow and wine that mellows in
the barrel, with some discretion as to when consumption
of wood or beverage is to take place.

The continmons iuput-—point outpat case

One may think of raw materials that pass through
various processes and cventually emerge as finished
products that are then consumed all at once. Input
timing is usually asumed to be variable within limits.

4 See especially Lutz, op. cit., and Massé, op. cit., chapier 1.
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The point input—continuons outpnt case

Investment is concentrated at a single point of time,
whercas output is spaced over a more or less lengthy
period. Machines that are installed once and then render
scrvice for a long time are supposed to represent this
casc.

The first and third formulations scem rather contrived
and out of tonch with reality. They assume that produc-
tion is timeless and costless after the first input. This
is hard to belicve: crops have to be watered and tended
until they are ripe; in the mellowing of wine there is
the continuing cost of labour, premiscs and barrels; and
machines have to be provided with motive power and
must be houscd and muaintained. These two problem
formulations do not have much practical significance,
and cven the sccond case is formulated rather restric-
tively. In most investment decisions in the real world—
those involving factorics, machines, buildings, infra-
structurc  prajeets, rescarch and  development  pro-
grammes—the analyst is confronted by continuous
inputs generating continuous outputs.

The continuens input—coutinuons output case

It is perhaps not surprising that this cmpirically most
important case has not reccived much attention in the
literature, for it is conceptually difficult and mathe-
matically unwieldy to handle. 1t possesses a number of
clements—inputs and outputs of various types and
magnitudes, their respective timing, the length of the
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combinution create not just one but several investment
planning issues. They may be thought of as variations
on the main theme of continuous mput—continnous
output.

These themes can be explained conveniently with the
aid of fignre 2. In this time graph, total outputs are
shown by arca (1), subdivided into continuing gains,
revenues or benetits (17} and termmal, or salvage, ones
(V3). Total inputs are indicated by arca (C), subdivided
into mitial, or capital, costs (Cy )5 costs that may coneeiv-
ably be postponed under circumstances of stage con-
struction or “phasing” (C3); continuing costs (C3), and
terminal, or scrappage. costs (Cy). It is quite unclear
what is accomplished by the usual distinctions between
capital costs (expenditures on physically durable object:
such as machines and buildings) and operating and
maintenance costs (devoted to physically more ephem-
cral objects such as wages and fuel). What muteers
in investment analysis is when resouree sacrifices and
output cnjoyments oceur in a project’s life history and
their magnitudes.

It is casy to sce that the analyst may be called upon to
study many different mput-output problem variations,
created basically by the following:

(¢) Choices as to volume and timing of the input
and output streams, independently and relative
to cach other;

() Technical-cconomic options aftecting the -
ternal composition of the inputs: (labour, mach-
ines, mates alsete.) and outputs (product mixes; 18

(¢} Possibilities that outputs (social “crvices, con-
sumer  goods, national  defence) and - inpus
(moncy costs, social sacrifices) shoutd be mea-
sured on different scales of value.

As a general rule, when confronted by continuous
input-continuous output problems it is most expedicnt
to treat cach input-output stream configuration as a
distinct project. Investment analysis then consists of
systematic comparisons of these discrete project proposals,
using rational cvaluation guides for selection purposes.

Prominent  continnous — iupnt=continons  ontput problem
approdaciies

Given input and output streams of the type sketched
in figure 2, different methods of evaluating them, using
distinct criteria of success, are found in the literature, The
more prominent variants are discussed bricfly below.

Pay-off. capital-recovery period, or capital trmover rate
p
problems

Here the guestion is how long does it take to recoup
witial costs from revenues, The length of the capital-

15 A, K. Sen, Cheice of Techniques: An Aspect of the Theory of
Planed Economic Devclopment, Oxford, Basil Blackweil, 1962,
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project that takes sixovears would be nreterred 1o one
that takes ten, This test mnreasonably vegleas the per-
tormance ot assets bevond the veconpment penod. 1or
example, the six=vear project may fall to preces mmed-
iately afterwards, whereas the ten=vear one v be
serviceable tor amother fittv=vear spanand way theve-
tore be preterred. Further, minal cests are smgled o,
and continuing costs are ignored tor no goad reason. In
this way. the problem tormlauon s a throwhback o the
point input— continaons output case. which, as observed.
is not a very reahistic one.

Capital-outpar ratio problcms

In this formulation the attempr s nade o masinuze
outputs in relainon o mital inpus. A projear tha
promises to deliver the maximnm outpue per e ot
initial input wonld be preterred o all others. Occa-
sionally, this performance criterion v abso cailed e
product-capital ratio,

In retrospeet, it is dithicult o acconu tor e popular-
ity that this particntar analyacal device cmoyed o tew
vears ago. After all, the defminon of “capital™ i qunte
shaky and why shoubd the contmming sireamns of mpats
be chimimated from the calculations abier the untul
resource=commitment dose? The only possible explana-
tion is that it was presumed that capital resonrees were
the only scarce tactor, But suci a priori reasonmg s
very dangerous i ticll work, for e prepdpes vinal
issues  the analysis s supposed to solve. Agam, the
formulation of the capital-outpnt rano problen, by
IZNOTING COM SIS, 18 a throwback to the pomt mpi
——CONTINUONS ONEPUL Case,

Capital-inteusity problems

Capital intensity can convenicntly be measied by the
ratio of initial costs 1o contmung, costs, the Lateer
preferably discounted to present valnes (see below). For
brevity one can refer to the “ratio of nutial costs o
future costs”, as stated by Tutz 18 The lagher the rano,
the more capital-intensive the project. s waatly
presumed that the output stream stays constant as costs
are substitnted and vice versa, It then argoed 1hat
developmg comtries, as they are short ob mvestment
funds. should always sclect less capital-mtensive projects
than the more mdistrialized countries,

It is wot at all obvions what s achreved by this parn-
cular tormulation. It the assumpuon of constant ourput
streams holds true, the problem s dlearly thar of cost
minimization. The gnestion then s Wlat wis o mitl
COSL. L0 CONTIITINGE. COSS 15 NN advantagemung 1o
answer this question, an mterest rate orsociab vate of e
preference st he apphed to the mput sircams. o Labe
one extreme, gt a zero rate of interest, il costs coum

16 See Lutz, op. vit,
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just as much as later contipuimg, costs. Zero meerest
effcet wipes ont the time dimension as an cconomic
facror. It unrcalistically favours immediate heavy con-
smoption sacritices for the sake of possibly very late
ontput benefies. However. as the interest rate rises, less
and Tess analytical weight i given under the usual
discounting or compounding procedures to the later
cost streams relative to the initial oves, Tt follows that
less capital-intensive projects become more attractive as
the interest rate goos up, and the more capital-intensive
projects show their merits as the rate goes down, always
assuming ceferis paribus,

Viewed as one aspect of cost mininnzation, coneern
with capital intensity makes sense. Even so, the inherent
assumption of output streams that stay constant with
changes in the initial capital cost versus continuing cost
propostions is rather restrictive, Further. it is inadwis-
sable to associate antomatically all projects i less
developed countries by a priori reasoning with the
desirability of low capital intensity ond hence high
interest rates.

Staging or construction-phasing problems

The staging or construction phasing problems arc very
simikar to the previous ones. The question is asked whe-
ther it is advantageous to build a project all at once to
full capacity. with an outlay of the entire initial cost, or
whether a portion of the cost can be postponed until it
becomes, say, the sccond  construction phase (post-
ponable cost). An example might be the construction of
a highway with tour-lie capacity immediately  or
construction in instalments, with two lanes initially and
the second set a few years later.,

If the output stream is supposed to be the same,
regardiess whether there is all-at-once or stage construc-
tion. the problem is one of straight cost minimization.
Again, the interest rate is strategic: a high rate favours
stage construction, a low one, all-at-once work. Large
setting-up cxpenses (bringing men and machines to the
site), or construction cconomics of scale in general, mean
that the cost of the second construction phase will be
larger than the postponcd portion of the initial cost. All-
at=once work wonld then probably be advantageous.
Imovation, expected improvements in technology and
high uncertainty in general, on the other hand. would
favour staging. These different factors should be care-
fully weighed in project analysis.

Postponement and advancement of suitable nput
portions should always be tested on paper in order to
arrive at the best g pattern. But fow ticld amalysts
are aware of plasing possibilitics. and empirical know-
ledge of the subject is quite inadequate.

Various inpnt mix and timing problens

Onee again, as the ontput stream s assumed to remain
the same when diffierent configurations of inputs are
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being tested analytically, this is a cost-minimization
problem. A special problem is the best composition and
timing of the input components that together serve to
produce output. Typical questionsare: Isa hydroclectric
or a thermal plant design more advantageous? Should a
proposed bridge be built of wasonry. laminated timber,
steel o presstressed conerete? Should: relatively more
labour or more machinery be used on the job? Is rapid
comtruction, imvolving more severe engineering and
management problems, or a more leisurely pace more
advantageous? Once the costs of various imput com-
ponents are known, as well as the techmically best ways
of combining them and the interest rate, these questions
can be answered unequivocally. The solving of input
mix and timing problems requires particularly close
collaboration between engineers and cconomists.

Larions output mix and timing problems

Output mix and timing problems are inalogous to the
questions discussed in the preceding paragraph. It is
assumed that the input strcam configuration is given,
but that different output types may be produced at
various points in time. Bricfly, this becomes an excrcise
in output maximization. Typical questions are: Should
there be a great volume of lower-quality output, or
higher-quality production in smaller amounts? What
kinds of products should be produced at what times?
Market rescarch expertise, in addition to engineering and
cconomic skills, is required to solve output mix and
timing problems,

Complex input-ontpnt mix, timing and mulriple vahic scale
problews

These problems combine features of those discussed
in the two preceding paragraphs, the restrictive assump-
tion that input and output streams will not affect cach
other is discarded. For every configuration of costs there
may be a different output stream and vice versa. Typical
questions are: Isit worth while to sacrifice more inputs to
gain more outputs? Will carlier yiclds of outputs pay
for the additional inputs needed to hasten production?
By what losses in outputs would possible savings in
operating costs be accompaniced? Often there will be
several scales of value; for example, output may be
measared in physical terms (number of schools con-
structed, acre-feet of irrigation water provided, health
service coverage achieved), bt inputs in market values.
This complicates analysis. Appropriate success critenia
arc cost minimization, output maximization, or n
combination, maximization of nct outputs if both serics
are cormmensurate.

Treatment of the time dimension

Various cconomic cvents such as input doses and
accruals of outputs are typically spaced irregularly over
time. Merc inspection or aggregation of the input and




output streams yiclds no definite prescriptions for sen-
sible action. As Picrre Massé says: “The dithiculty is
that. physical appearances . . . notwithstanding.  onc
franc available right now and onc franc available ten
years hence are two different cconomic goods. as different
as an apple and a pear available at the same time. They
can neither be compared nor directly added. ™17 Resouree
allocation decisions consequently become a form of
“arbitrage in time™, and investment, in the final analysis.
“not an ¢nd in itself but rather a process for distributing
consumption over time’ 1

Somchow the basic common-sense notion must be
accommodated that a franc reccived or sacrificed today
should count more heavily than a one-franc transaction
five or fifteen years from now. Mathematically this is
generally accomplished by the application of the well-
known discounting or compound interest formulac.
Bricfly, dated input and output strcams are reduced o
simple (present or future) value terms, which are then
compared. If both scrics are commensurate, projects
with outputs greater than inputs are accepted: those
that do not meet this test arc rejected. Among acceptable
projects, those that promisc maximum net outputs are
sclected. When several scales of value exist—moncetary
plus other—more complicated procedures apply, as will
be explained later. The technical literature should be
consulted for further details. A few special points are of
interest here.

Equivalence of discounting and componuding

The discounting method works backwards, as it were,
from the future to the present. Results are therefore
inputs and outputs in present terms. Compounding
works in the opposite direction. with the date of project
cxpiration being the chosen period in terms of which all
inputs and ontputs arc valued. Results are inputs and
outputs in future terms. Both procedures lead to identical
project choices and policy prescriptions. It is sometimes
thought that discounting has unigue merits of its own.
This is an crror. Given the same input and output data,
discounting the present values accomplishes nothing
that cannot be done just as well by compound-interest
calculations to terminal valus.

Differeutial weighting of future cvents

Both methods cssentially assign declining analytical-
statistical weights to future cvents. This weighting is a
function of the interest rate and the total project time
span. At a zcro intercest rate, inputs and outputs expected
in the year 2015 connt just as much as those of the
present time. But, given an interest rate of 4 per cent,

17 Mausé, op. cit., pp. 8—9.

18 J. Hirshleiier, “On the Theory of Optimal Investment
Decisions”, The Jounal of Political Economy, Vol. LXVI, No. 1
(February 1958).

the weight (or value) s reduced 1o 14 per cent tive
decades from now. And applving 4 rate of 8 per cent,
the weight declines 10 a4 mere 2 per cent (see hyure 3).

Fignre 3
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The rapid shrinkage of importance of inputs and ontputs
during the first few years should be noted. As the time
horizon expands to infinity, the analytical weights will
gradually approach zcro for any positive interest rate.
Such are the powerful effects of compound-merest
mathematics.

In figure 3 it can also be obscrved that changes in the
length of the time horizon and in the level of the maerest
rate arc partial substitutes for cach other. For example,
raising the interest rate from 4 to 8 per cent has abont
the same cffect on analytical weights as cutting the time
horizon from 40 to 20 years. Likewise, nang 8 per com
instead of 1 per cent is cquivalent to shrmking the time
horizon from 40 to as little as 5 years. Puttmg it amther
way, inputs and outputs in the year 2005 assessed at
1 per cent will excrene the identical infuence on final
analytical results as the same inputs and outpurs m 1970
appraiscd at 8 per cont, asuming cteris paribis. Practi-
tioners, it seems, are often not aware of these inter-
relationships.

Choice of interest rate

The interest or discount rate 15 a 1ot Strategic
project-selection deviees the higher s level, the more
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projects will be “rationed out”. How, then, should the
fevel be selected? At first it was thought that any
project ould, as it were, generate its own  internal
rate of retarn. the rate that exactiy cquates the dis-
counted or compounded input and  catput  series.
The project-sclection criterion would then be “maximize
the internal rate of retura”. However, serious problems
arose with this analytical artifact: (a) some series
generate not one, but several internal rates of return; 19
(b) for mutnlly iterdependent projects of the type
encountered in systems or networks (see below), the
rule “maximize the project nternal rate of retarn”
simply breaks down; (¢) any internal rate of return
implics that funds can be reinvested  chewhere at
cexactly that rate, and this would be the cas: by coincid-
ence only.

Similar objections must be raised agaunst maximiza-
tion of the benetit-cost ratio, a project-selection guide
often advocated in the public-sector literature. The
current view is that the input-output appraisal rate
must somchow be  determined outside  the  project
framewnrk. There are twn schools of thought on
how this can be done. One school views time pre-
ferences as a competitive market phenomenon, with
people trading present for future dollars at a certain
rate. Thus, adherents of this school would use the
market rate. or range of rates, for project planning.
This approach is particularly applicable to  shorter-
range, purely commercial transaction, it scems, where
moncy market phenomena do indeed furnish some
guidance for the tuture. Other writers, and among
them are highly regarded cconomists such as Eckstein,
take a rather broader vicw of what they term social
rates of time preference”. They suggest that the capiial
market is “rife with rationing. ignorance, differential
tax treatments” and so on, and is therefore blatandy
imperfect. 20 Fundamentally they belicve that investment
changes consumption patterns over time. Coasequently,
the choice of interest rates for cconomic development
work is essentially 2 matter of value judgements,
leading to redistribution of income among different
generations of people.

For purcly financial analyses, as in the cxample of
the petrochemical plant. the first view is correct. But
for broad social and cconomic planning purposes, for
mstance, - arca development. one surely must sub-
scribe to the second school of thouzht. It stands to
rcason that all the analytical devices that express tme
preferences—time horizons, salvage values and scrappage
costs, high or low mput and output cstimates, and
especially interest rates—should ultimately be tailored

¥ Sec the important articles by J. Lorie and L. }. Savage,
“Three Problems in Rationing Capital™, Journal of Business,
Vol. XXVII (October 1933), pp. 229--239; Hirshleifer, op.
cit., especially pages 348 --351.

20 [Lckstein, op. cit.
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to the results socicty wants to obtain. The inecrest
rate then becomes a deliberate pluming deviee: high
rates will be used to encourage consumption and  dis-
courage investment, low rates to achieve the oppimsite
cffect.

Towards the infallible decision ouide for project cealuation?

Starting frorm the very simple idea of means-ends
comparisons, which are really at the bottom of project
evaluation, the discussion has becoms more and more
complex as variouns real-world circumstances have been
introduced. The question arises whether a universal,
foolproof decision guide for project evaluation can be
devised. The answer is that the mature of the problem,
as visualized n the initial terms of reference and research
desian, dircatly determines the suceess and decision-
making criteria.

This proposition can be clucidated by studying
table 2, proceeding from top to bottom: the analytical
scope is widened from the single. completely inde-
pendent project (surely a rare case in practice). throngh
the project bundle (sectoral programme, system, net-
work), to the all-cmbracing national or regional
cconomy (simply the sum total of all projects and
programmes). At what point on the vertical scale the
analysis should be sct depends entirely on the decision-
maker's viewpoint and instructions.  The  individual
entreprencur would be concerned only with his petro-
chemical plant project. The Ministry of  Industry
(Petrochemical Division) or the National Association
of Chemical Producers would probably adopt a middle
position and a strictly sectoral approach. National and
regional development planners would employ com-
prechensive analyses, in accordance with the outlook
of the exccutives to whom they report.

Similarly, table 2. proceeding from left to righe,
shows that the comprchensiveness of research  and
measurement operations increases. At one extreme, only
market value (monctary) revenues and costs are taken
into account. This would suit the requirements of the
profit-maximizing entreprencur, that famous figure in
cconomic science fiction. His place would be in the
top left-hand corner. Multiply him over and over
again, and a socicty would emerge that would engage
exclusively in monetary transactions and would be
guided by maximization of market value Net National
Product (NNP) or Net Regional Product (NRP)
(bottom left).

The right-hand column, by contrast, incorporates
any number of broad social and cconomic values
without excluding the monetary ones. In the case of
single. completely independent projects (top right),
possible success indices include simple goal achicvement
(“malaria can be cradicated”), cost minimization or
requirement approach?! (*by choosing carcfully among

21 McKean, op. cit., uses this term.



Table 2

APPLICATION OF DI CINON CRITERIA

Secope of amalyses

Maximization of benetit-cost

Project
ratio
v
Project bundles, .
Sectoral programmws, project bundle

Systems, networks

v
Economy,
national plan

Comparisins of potential NNP's

or NRP's

Comprehensiveness of rescarch
and nicasurement operations

Net revenne maxinnizanon

Net revenue maxumzation  for
Examine all
project  combinations - Tese
interdependencics

Maximizaton of net maney in-
come growth Test combi-
nations 'md interdependencics

Market value subsystem

Possible imdives of sugecss

4 b single projects
’.\'impk' poal aclieveniem

Cost mminuzaton, reguiremen
approach

Output or beacti masnmzanon
Maximizmon of net soctal and
ceomomic beuctin

B. For project bundles or sy<tems

Maxiization of net social and
seomomic benetits for - progea
bundle  exanmnne all progea
combinaions  Test interdepen-
dencies

. For the cconomy as & whole

Maximization ol net social and
ceonomic  benetis, subjea 10
achicvement of swcicty’s anli-
dimensional goab
Comparisons of potential
“states”, as described by social
and cconomic planting accomus

Comprehensive ser of socul and

ccomomic valnes
i

several ways of doing it, malaria can be cradicated in
the cheapest and most convenient  way™), output
maximization (“the most malaria cradication that can
be achicved per dollar™), or combinations of these. The
most ambitious planning, rescarch and measurement
approaches are to be found at the bottom nght of the
table. This is the analytical box into which the com-
prehensive arca development effort of the previous
cxample properly belongs.  Comparisons of  various
“states”” of achicvement that might be broughe about
by appropriate actions in the Aliveri arca of Mesalia
would be called for. The decision-makers must choose
among these, on the basis of cthical and other standards,
Presentations by the analysts of so-called social and
cconomic planning accounts, including evidence on
the cffects of income distribution (or benefit incidence),
would definitely facilitate their difficule task.22

2 These are just some highly compressed and provisional
thoughts on a subject ahai is still largely in flux. John S. Mac-
Donald, of the United Nations and 1he Corporacién Venezolana
de Guyana, is the awhor of some stimulating unpublished
papers. Available relevam sources include wrirings by: W. lsard,

Once may conclude that there can be no wgle,
infallible decision guide that suns all aramstances
development work. I all imputs and ompun are entirely
measurable on the common monctary seale, then
maximization of net ontputs (or net revenues, gans,
benetits cte) can be the “comnsel of perfection”, as
McKean 23 puts it; it incorporates cost nininmzation
and output maximization i any case, and it can be
stretched o apply to interdependent projece bundles

Methods of Regional Analysiv: An Introduction to Regional Scivace,
Cambridge, Mass., The ML T Pross, 1960, espeaally chapiers 4
and 12; A, Wubmyg and G. B, Baldwin, Meaunng the Benefurs
of an Agriculnual Feeder Road: 4 Hypothetical Example, Washing-
ton, 3. C., Economic Developmem losituie, 1963, W E
Cushen, “A National Management Worksheer: An Aid 10
Straregic Planning™, Canadian Operations Recard and Operation.
Rescarch Sodiety of America Jormt Conlercace, My 27, 154 A
drafi chapier in a book mannscripy of the anhor (8 12 Kabn,
Iavestpent Planning  for Social - and Loonomae Developmenty s
devoted 10 1he proposed social and economic planmng accoums.
This scems a mos promismg approach io developiment problenis,
bur perhaps other scchmygues can be devised

23 McKean, op. ait.
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as well as to the entire cconomy. But as soon as other
social goals and values intrude, as they surcly will in
most development work, broader criteria are called for.

DEMONSTRATION CASES

It will be helpful at this point to round out the preced-
ing methodological exposition with som: practical. if
fictitious, examples of project evaluation. The petro-
chemical plant proposal will illusrate the predominantly
financial analysis of a single, independent project. using
the simple success criterion of net moncy revenue
maximization (at the top lefe in wble 2). The arca
development scheme may be taken as the prototype
of a comprechensive public development effort. evaluated
according to broad policy criteria (at the bottom right
in table 2).

Petrochewical project—research phases

Consultants have been retained by the Mesalia
Industrial Development Bank to test the technical
and financial feasibility of the Aliveri petrochemical
plant proposals in accordance with the terms of re-
ference mentioned previously. They may proceed with
their rescarch along the following lines:

(a) Input and ontput series. The best possible informa-
tion on the costs and benefits series generated
by diffcrent plant configurations must be
obtained. Input and output values, in the first
instance measured in monctary terms only, are
recorded month by month and year by year
exactly as they are expected to occur. Realistic
salvage values and scrappage costs must be put
down.

(b) Techuical design, engincering cost estimates. This
phasc will largely be the responsibility of
engineers. It cmbraces resarch on - suitable
production processes, cquipnient, plant layout,
scale of operations, physical lives of project
portions and many other technical aspects. 24
The crucial end resule, from the point of view
of investment analysis, is to obtan precise and
well-documented cost estimates for the various
components of the plant. with dates attached to
the input sequences. Physical quantities as well as
unit prices must be shown, for example: “five
stainless steel pressure tanks type 437 at $14.000 =
$70.000 total cost”. In this way checks and
adjustments for price changes can casily be
carricd out. A breakdown between foreign-
exchange and domestic-currency costs s also
required. Close collaboration between engineers

24 For further details, as well as illustrative cases, see United
Nations, Mamal on Economic Development Projects, 1958 (Sales
No.: 3811 G.3) especially chapter 111, “Project Engineering™,
pp. 35—
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and cconomists is essential for the preparation
of sound cost cstimates.

(¢) Market study.2s Here the wlents of demand
forccasters and murket rescarchers are needed.
The end purpose is to detrmine potential
product sales over time, spcified both in terms
of prices fetched and quantitics disposed of. 1f
this has not alrcady been accomplished, it s
hizhly advisable to begin with a market study
for the sector as a whole (here chemicals or
petrochemicals). Such a study broadly delincates
present and future demand for the product
group, factors favouring or retarding demand
growth, international trade aspects. competi-
tion with rclated products and so on. Inquiries
can subsequently narrow down to the specific
market shares that the proposed plant mighe
capturc. Distinctions should be made between
potential demand for final consumer products
(generally responsive to changes in price, in-
come and sales efforts) and forindustrial matcrials
and other intermediate products (more closcly
related to over-all macroeconomic develop-
ments). Product quality as well as changes in
tastes and technology must be taken into account
throughout.

First rescarch results

Supposc that the faces of this greatly simplified
demonstration case are as follows:
(a) The engincers advise:

(i) A promising typ. of petrochemical plant
could be construc ted during the ycars 1966
and 1967 at a total initial cost of $10 mil-
lion, covering design, supervision, con-
struction and contingencics. Of this total,
$5 million is payable on 31 December
1966 (1), and the other $5 million on
31 December 1967 (1y).

(i) Physical life of the facility is five ycars
after its completion, i. ¢. the project
expires on 31 December 1972 (7). There
arc scrappage costs (dismanting, site
clearance) of $1 million.

(i) Continuing costs (opcration, maintenance,
administration) arc $1 million per annum,
always payable on 31 December of each
of the five production years to make
calculations simple.

(iv) All inputs arc mcasurable in market value
terms; there are no non-market costs.

(b) The market rescarchers. in conjunction with
the engincers, advise:

25 Sec ibid., chapter II, “Study of the Market™, pp. 11—54.




The plant will yickl no outpun Juring
1966 and 1967 and will go into productive
operation | Janvary 1968.

(i) Expected product sales, assuming most
suitable pricing. marketing strategy cte.
are $2 million in 1968, $3 million in 1969,
$5 million in 1970, $5 million in 1971 and
$3 million in 1972. Revenues are always
collected on 31 December of cach year.
As a firm cstimate, $1 million can be
realized from project scrappage (sales of
salvaged materials and equipment, disposal
of sitc) on 31 December 1972,

All outputs are measurable m market
values; there are no non-market gains,

(c) The financial cxperts advise that:

(iii)

(iv)

The plant cutreprenenr could obtan loans
on the open money markhet at 8 per cent
ILCTESt Per .

The Mesal lndusairsal Development Bank
might grant & more tivonrable loan at
3 per com neresy per amuam, Atter con-
sultmon wul the owo  deamon-maken,
it i deanded that these rares shonld e
.|p|\|icd .l|t\‘l’ll.|h‘|)’ tor PHrposes ot projet
screening, There are no linnts on the ot
size of the loan, 20

Evaliation

The rescarch resules, which Took a heele comphicated
in words, should as 4 first step be recorded sysiematically
in tabular form (see. for example, table 1) or w the lom
of a time chart, such as figure 4

Figure 4

TIME GRAPH REPRESENTATION OF PROJECT EXAMPLE

o 1966 ——»| 1967 1968 1969 1970 1971 1972
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-~ Qperation end maintenence (continuing casis)” .~~~
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s // $ 1 million $1 million $Umillion  $1million [ ~Scroppage
ject construclion phase.] cosls
(design, supervision, work ] Tolal
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~on S o $2 million

‘ $S million

INPUTS

2¢ This is an important condition. It climinates the so-called
“budget problem”, which is prominent in the public-sector
literature. Bricfly, it calls for possibly sub-optimal maximization
of revenues in relation to rigidly rationed investment funds.

In investment theory of the private firm, similarly 1he raie of
return on the cnireprencur’s own capital (assumed 1o be gven)
needs to be maximized. (See Lutz, op. cit., pp. 1542 Enher
way, rigid input constraints do not make much sense.
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Figure 5

RECORDING OF NET VALUES FOR DISCOUNTING

! ' ! t ! ' ' '
0 1 2 3 ‘ [ 6 ?
0 - 50 -50 1.0 20 4.0 40 20

' $5 million $5 million

INPUTS

Continuing costs *‘folded over"" the revenus series ond subtracted from them,

(Note: This is only possible when both the inputs and the outputs can be measurcd cntirely on the same market-value scale).

Using initially r = 0,03, the output and input scries
are then discounted?? in the following way:

[ LA 20 ' 3.0 50
oy o Comp (i 009
5.0 4.0
T oo oy 1624
. 50 50 10
S ey (e T T ooy
e 10
t (1000 7 (1 =003 (I + 0,038
20 oY
T oy 100,

27 The following hiterature should be consulied on the correct
discounting formulace and procedures: E. L. Grant and W. G.
lreson, Principles of Engineering Eeonomy (4th edition), The
Ronald Press Co., 1960; Lutz, op. ot Massé, ap. cit.; or Kuhn,
Public Enterprisc Economucs and Fransport Problems: Berkeley and
Los Angeles, Umversity of Calitornia Press, 1962,
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For computational convenicnce (as shown in table 1)
the appropriatc discount factors can be taken directly
from standard mathematical tables.

The net gains (F—C) from this project, if assessed
at an intcrest rate of 3 per cent, arc thus $1.552 million.
Under these circumstances, policy advice is to accept
the project. This means that if the petrochemical plant
entreprencur borrows moncy at 3 per cent per annum
from the Mcsalia Industrial Development Bank, invests
it and gencrally runs the plant as reccommended by the
consultants, he can wind up the project at the end of
1972, cover all his costs, repay all his debts, and still
realize net revenues of over $1.5 million in terms of the
present time, that is, 31 December 1965. It should be
emphasized that interest payments and amortization are
taken care of automatically by the discounting cal-
culations described here. If, on the other hand, the
input and output scrics arc assessed at an interest rate
of B per cent, then a net loss of $0.222 million is incurred.
Under these circumstances the project should be re-
jected, since it does not meet the fundamental principle



Figure 6

COMPOUND DISCOUNT (PRESENT VAILUE) AND COMPOUND INTEREST (TERMINAL VAIUT) CALCULVHONS

Assumption: PRESENT VALUES YEARS TERANAL VALUES -1
re 0,03 (3% to Standpoin f t " ' 2 ' V. t Standpa ot
OUTPUTS 16,248 0 0o | 200 300] 500} 500{ 100 19,981
INPUTS 14.697 500 500 100} 1,00 1.00 | 1.00 | 2.00 18,076

NET QUTPUTS

(NET INPUTS) 1,551 15,000 {15,000 | 1.00 | 2,00 | 400 | 4.00 | 2.00 1,208

Compound interest:

1,551 (140,037

Standpoint:

ty

Present value of net outputs:
$1,551 million

Terminal value ol net outputs: Sundpoiny

$ 1,908 million

!

Compound discount:

i

(140,00

(Assumptions: {(a) Outputs and inputs occur at end of years indicared; (b) interese rate,

that outputs must at lcast be cqual to inputs. In case of
choices amonyg several alternative project proposals,
design and scale variations, the proposal that maximizes
net revenucs at the given interest rate should be selected
by the decision-makers. As pointed out before, when
more project options are cvaluated in this fashion,
exccutive judgement becomes sharper, and the final
decision approaches true optimality.

Methodological observations

Possible analytical simplifications, as well as further
embellishments, can now be introduced.

Simplification
When both the output and input streams are measur-
able on the same monctary scale {as in this casc), un-
necessary  calculations can be climinated by simply
disconmting the net values of the two series, for instance
by 3 per cent:

, 500 500 oo 200
F=C = — o3 Tom  1e3 T Lo
4.00 4.00 2.00 o
o g 5155 million

11,03),

This s cquivalent to the cost series beng “tolded over”
the revenue series and procesing the remamders only
(see figure 5). In cconomic writings, ™ the net senes are
often recorded comsecutively as negative  (cost) or
positive {revenue) values. Surting with year 1, the
results here would thus be written siply asc 01, 5.0
— 500, 100, 2,00, 4.00, 2.0,

Compound interest and discount caleulavions

It has bect argued before that present and futnre val-
ues are mirror images of cach other, as v were, and
that there is no special magice o one calculation methed
or the other. Both indicate whether a projea with
given scts of inputs and ontputs i cconomically viable
when a particular interest rate v apphed. Frgure 6
demonstrates how net presentand futnre volues from the
petrochemical plant can be converted mio cach other and
can be switched around i tme by means of the nsnd
formulac. If desired, any year between the present .ad
the remote future, for istance, the undpomt or perhaps
year fg, can also be chosen as an *||u|yt|t ab vien peant.
Consequently, the rerms mterest rare and disconm e

2 See, for example, Flrsblafer, op on
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arc logically one and the same and can be used inter-
changeably. 29 Both, w cffect, attach identical amalytical
weights to cconomic events occurring at tuture dates,

I is at times difficult to decide what the physical ife
of a project should be. Buildings and machinery could
theoretically be maintained and rebuile ad infinitnm, and
the right-ot-way of 4 road never wears out physically.
I these cases it iv possible o postulate intinite project
lives and caleulate the present values of never-cnding
input_and output streams, However, it i surprising
how little difference the lengthening of Tife-spans trom
50 to HN) years or to intinity makes when interest rates
of, say, more than 4 per cent prevail. This can be con-
firmed by checking the relevant discount factors in a
book of nuathenatical tables.

As with all predictions, no one series of project
inputs and outputs will be absolutely correct. The basic
condition of uncertainty is ever present. The analyse
can render an important service by assigning prob-
ability weights to the input and output values. The
Jecision=maker wishes to know the right joint risk
attached to both series taken together: henee the prob-
ahility distribution of costs and revenues combined (i, c.
of the present value of futare net revenues) needs to
be worked ont.

Much has been written on the subject ot shadow-
pricing —-the systematic puritication of input and output
values in order to trm them into genuine cconomic
quantities. For example, in many less developed coun-
tries torcign exclimge s severely rationed, and the
rates are pegged at an antificially fow level. If such
unduly low rates were used i project analysis, then
investment  proposals with relatively  small foreign-
exchange input requirements and/orhigh - forcign-
exchange camnings potentials would  be  penalized—
surcly an undesitable resule. Introduction of a realistic
rate (3. ¢, the one that would prevail without exchange
restrictions) wonld lead to much better project=selection
results. Various inputs, especially labour, are often under-
valued or overvalied and corresponding adjustments
should be applicd. It stnds to reason that tax and
subsidy distortions must also be removed.

Couchision

Purcly financial amalyses of commercial and industrial
ventures, such s the fictitious petrochemical plane,
are veally quite straightforward. With the exception of
shadow-pricing. the relevant cconomic methodology is
well established and non-controversial. Provided the

29 This brings up a slight dissgreement with Massé, who
writes: “We shall use the expression “discount rate” instead of
anterest rate whenever we shall be concerned with cconomic
calentarion rather than abou tiandial eransactions. A borrower
and g lender agree on L inerest rate, while a decision-naker
uses 4 disconnt rare.” (Massé, op. cit, po 14 Massé's distinction
is clnsive,
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time preference or interest rate is given, discounting
techniques can casily be mastered and used in the tield.
A number of worth-while additional features can be
grafted onto the basic method. 1t both the input and
output series are entircly measurable on the same mone-
tary scale, maximization of the present value of net
revenues is the correet success eriterion. It yields un-
cquivocal solutions to the following problems: (a) ac-
ceptance or rejection of single projects; () selection ot
the best project from several proposalss and (¢) selection
of the best project bundle from combinations of mu-
wally interdependent proposals. However, as soon s
multiple objectives and incommensurate seales of value
are admitted—conditions to be expected i development
field work—many complications aris:. Some of these
will now be discussed bricfly with the aid of the area
development example.

Aliveri arca developmient sereme

The study terms of reference clearly showed that
the national Government is  determined, for good
reasons, to press forward vigorously with social and
economic development in the backward Aliveri area,
This sort of broad problem sctting—one that is cn-
countered over and over again in nany parts of the
world——unfortunately strains contemporary know-how
to the utmost. No formal economic and social develop-
ment theory exists to guide the ficld worker, and
although much practical experience has been gained
here and there during the last ten or twenty years, it
has not vet been distilled and adequately organized for
general application,

Thorough treatment of the subject is quite impossible
within the scope of the present article. However, for
purposes of discussion. *he roles of the Aliveri develop-
ment planners may be imagined and the main phases
of their work sketched, It may be assumed that only
agriculture, indnstry and infrastructure are of interest.

Defining the problew and clarifying the objectives

A thorough analysis of the cxisting situation in the
Aliveri arca is a uscful first step. Chief problem com-
poncnts may be:

(a) Agriculture in this predominantly rural arca
suffers from low productivity, lack of markets
and poor transportation.

(h) There are as yet no mdustrial or other cmploy-
ment opportunities that would absorb surplus
agricultural labour.

(¢) The quality of infrastructure and social scrvices
is well below the national level.

Ample statistical and other factual evidence to support
these points cam be amassed.

The desired direction, impact and speed of the govern-
mental development effort can fortunaely be casily
deduced from the study terms of reference,



Inventory of potential instnoments for action

It is worth while to understand the imstitutional
setting and to explore il possibilities for action, however
unconventiomal. Examples are:

(«) In agricalture, public investment w irriganon;
land reform: encourageinent of new farming
methods  through  education  {extension pro-
gramme), by example (pilot plant) or through
direct fimancial - encouragements (casy loans,
cash subsidies):

(h) Establishment of a petrochemical plant n the
arca, by means that have been previously dis-
cussed;

{¢) Direct government investment and encourage-
ment of private initiative  through  diverse
devices in the fields of transport, clectric power,
telecommunications, housing. education and so
on,

Individnal project study phase

The merits of cach of these potential sets of actions
should initially be investigated separately. What are the
benefits and costs of irrigation in the Aliveri valley?
What arc the prospects for land reform? Is there o
pay-off from further mechauization on the farm, from
crop rotation, from we of tertilizers? In transport. aze
new penetration roads required or technical improve-
ments of the existing network? Is rapid clectrification
desirable? If yes, should hydroclectric power sources be
exploited or should a thermal plant be buile?

Theorctically any one of these guestions needs to be
answered by a full-ledged project report. In practice,
some of the proposals will be so obviously sound that
they need little deliberation. For others, carlier studics
will suthice. Often reports have been piled upon reports
over the years, but with little action to show for them.
Integrated area development planning can be an ex-
cellent medium for uncarthing some of these buricd
treasures of knowledge and putting them to work.

Testing of interdependencies

The testing of interdependencies is a most challenging
study phase. one for which there is lirtde theoretical
guidance. In the example taken, the following com-
petitive and complementary  relationships might be
explored:

(a) Agriculture will compete with industry for use
of land, labour and other scarce resources; on
the other hand, the proposed petrochemical
plant would supply farmers with cheap terti-
lizers;

(b) The industrial plant depends heavily on good
infrastructure services (labour, highway transport,
telecommunications,  housing  for  employces,
cducation and recreational facilities). At the

same time it willl up e pomn pre-omg
funds thar wnght have been devoted o apn-
culture and socul services:

(¢) The whole public secror both s and loses
from agricultural anbusdusird sehemes, Greaer
prospeviry m the Ahversarea sl boost yovern-
ment revenues, cnt downonunprodacuye
anemployment benehir pavients and ahe ke
and therctore expand the scope tor worth-winke
witrastructure improvements. A the sane e,
as many a local government has tound to i
chagrin, getting a big mdustey established nuy
have its drawbackhs: mdustrial wastes have to
be disposed ot air pollntion resubis: the local
water supply and transport systems may prove
inadeguate. ks important o explore whether
the community as 4 whole gams or loses. There
will be strong interactions withm the pubhe
sector: irrivanon night be combmed sl
hydroclectric power scheme s ighway nuprove-
ments would inhibit rulway transport,

The amalytical goal 1s v ome up with a combmation
of projects that will maximize social and: cconenne
advancement for the Aliveri arca as a whole.

Sequences, time schedules

For physical reasons many of the schemes will have
to be tackled in sequence, for imtance, land retorm
first, construction of penctration roads next, followed
by roral clectritication, tarm mechanization . intro-
duction of new crops, Linmtations of fimance, nunpower.
contractors and materials will also prolubit crash pro-
granmmes, Consequently, sensible priontics and progress
schedules must be worked out. Crincal-parle methods
and similar techniques will prove helptul as will
formal investment analysis of the type deseribed earher,

Evaluation, cheices

Gradually, alternative sets of proposals will emerge
that will differ somewhat in their ultimate effeats. The
one nuy speed industrialization and absorption of the
unemployed. but agnculture and the socul services
may get short shrift. Another may create 4 model
infrastructure in Aliver, complete wath paved roads,
good water supplics. exeellene housing and modern
schools, but the growth of private disposable meomes
may be dsappomning. Depending on the nnportance
attached by the commumty 10 these differem types
of achievement. a vigorons scarch must be undertaben
for the optimal compromise provranme. Margmal
trade-offs should be brought to the anention of the
decision-makers: for exanple. the mierestmg, acr that
an additional St nnllion would buy any ot these: schools
for 1.0060 clnldren: 30 kilometres of many highway or
23
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250 kilometres of penctration road; or 10 per cent
expansion i the capacity of the pctrm'lwmiml plant
and henee additional caployment for 30 people.

Final recounnendations

All this analytical work will culminate in precisely
\\'urdcd. \\‘c‘"-(lmulm‘lm‘d .||tcrn.uiw sets of prupm.ll\
tor action, complete with suggestions as to when the
various steps should be taken. The one set of policies
which in the opimon of the analysts best accomplishes
the stated objectives of the deciston-makers should be
singled out. The other proposals should, however, also
be presented, sinee they are the only  benchuarks
aganst which the soundness of the recommendations
can be measured. i snch or similar procedures are
followed by the analysts, there s every chanee that
wnsible exeeutive decisions can e made, leading o
speedy progress in development.

Conclusions

Fwo extreme developnient planning problems have
been presented s aselt-contained. profit-making industrial
project and a comprehensive social and cconomic
improvement scheme for an entire arca. Both require
efficiency of resource allocation, and - both analyses
rely on claborate means-cud comparisons, There are,
however, great differences in the decision-muakers’
objectives, study terms of reference and in the whole
array of analynical techmigques employed.

After years of struggling with problems of infra-
strncture and comprehemsive planming, the author i
of the firm opmion that mdustrial project evahiation
is a4 much casier task: the framework is tighters inputs
and outpnts are commensurate s the analytical procedures
are well-establisheds and the enteria of success ire un-
ambignous. It one had the choice between evaluation
of a highway and a petrochemical plant, one would
choose the Tatter any tie, There are, nevertheless,
compensations i infrastructure work. Experts are very
warce m this fickl, and vet huge resources are pumped
into it regulary. In most developing countrics, transport
alone regularly absorby between one third and: two
thirds of all public investment funds. There is also the
sonewhat doubttul consolation of working in a rather
“aate’ ficld. As Hirscliman points out 0 it is ditficult
to prove that tramport and other infrastructure ventures
are Hailures. Suceess or Lick of suceess of an industrial
plant. on the other hand. isfor everyone to see. Follow-up
chiecks on project performance will be discussed later.

|‘Rﬂ4ll'('l' PEANNING AND IXECUTIONS STATE OF THE AR

fn 1964, at the Brookmgs Institution, a team of ex-
perts, mchiding the anthor, tricd to deternmne the state

w AL O, Hieschiman, The Spategy of Eeonoie Development,
New Haven, Yale University Press, 1938, p. 84

M

of the art of contemporary international projectanalysis. !
The team examined 81 ficld reports relating to develop-
ment problems of approxumately 40 countrics. Most of
the reports were contidential documents prepared by
comsultants. st to obtain them was a major teat, since
there is no library or documentation eentre anywhere
in the world that stocks such material. Of these 81
studies, 33 were general cconomie developrrnt and
transport planning surveys; 42 were transport project
evaluations covering highways, ports, railways and
awrports; and the remaining six deak with power and
telecommunication schenees,

The team reviewed 20 of the 81 studies i great
detail, emphasizing methodology. in accordance with
a survey formar that was specially developed for the
purpose. These selected studies comprised - roughly
5,000 pages of print, including my tables, engineering
drawings cte. They cost about $4 or $5 million in
professional fees to prepare, not reckoning staff and
exceutive time of the clients for these offorts, mainly
international development agencics, as well as counter-
part contributions  of the developing countries  in
question. Altogether over 82 billion worth of invest-
ments was proposed in the reports, including such
projects as a $475 million power scheme for Africa
and a $135 million highway network for a Latin Ameri-
can country, The remaining 61 studics, although read
entirely, were analysed inless detail, since they cor-
roborated the conclusions drawn from the sclected
group of reports.

Since that time the author has scen other reports
of this type and, indeed, has made use of them. He has
also had opportunitics to speak to development officials
and planners in the ficld and to look at USAID, Greek
and other interational data on project planning and
exceution  speeds, including  so-called  disbursement
patterns.

To conclude the present article, the author would
like to convey briefly his impressions on the current
stutus of project planning and exceution gained in
VarIoUs Ways.

Time lags in the investment process

There is general interest in slippages, or time lags,
in_ project plannitg and exceution, Tinbergen nrges
analysts to take account of them, 3> and OECD, among
other international agencies, has commented on - the
undesirable *growing lag between fund commitments

M The results of this research are deseribed in more detail
in a forthcoming Brookings Institwion pablication (Clell G.
Harral and Tillo E. Kahn, Transport Planning in Dercloping
Countrics, Washington, D. C., The Brookings Institation).

3§ Tinbergen, The Design of Devclopment, published for
the Economic Development Institute, IBRD, by the John
Hopkins Press, Baltimore, 1938, p. 15,




md disbunsements” 3 Apart trom a recent mternal
report of 2 development ageney onats experniences with
disbursement delays. ittle tactuad mfornation has been
published on the subjet.

The investment process i o highly comples pheno-

menon, It is important o understnd the cham ot

events that typically takes plice trom the first notion
that an invesnnent OpPoOrtunIEty cxists until the projea
is completed and goes into production. Figure 7 shetches

to the tirst woney diboscment (Y and phvacal
comtruction work, A pome Db prosect s comploaad
and then produces innlatespires ar G, aither throwgeh
phy sl detenonanon or through ccononie obwlesone,
whichever s i,

Fparncal cruden
Walh the kmd co-opermon of USATD and - wath
supplementary data trom mother mtenanonal dos clop-

Figure ~

TEME CONSUMED IN DIFFERENT PROJECT PLANNING ANDY EXFOL VHON PHASNMES
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comes hirst)

the principal stages of this process. The chain starts with
the first substantial project idea (A). usually an official
request to a development agency. Various consultations
follow. If the proposals prima facie look promising. a
decision to launch an mvestment analysis will be taken.
After framing the terms of reference for selecting

rsonnel and so on, the analysts will start their field
work (B). After they have submitted their report (C).
there will be further nvolved deliberation phases, cul-
minating in a formal decision to go ahcad with the
project (D). For international schemes, this is signified
by the signing of a loan agreement. For purely domestic
projects, allocation of funds represents the same step.
All sorts of time-consuming contracting, land acqunsi-
tion and engincering design phases follow, Jeadmg up

33 Organisation for Econonie Co-operalion aud Hevelop-
ment, Devclopment Assistance Efforts and Policics: 1964 Review,
Paris, Scptember 1963, pp. 2526,

ment orgamzation, the anthor was able 0 stiteln 1o
gether various picees of evidence on e tahen up m
this complex process of mvestment. A yreat vanery of
schemes was covered: a sugar ilb aport sy
construction, alummum plant expansion, several high-
way projects, purchases of ralway cqupment il
automotive parts, o pulp and paper nul, and ey
others. The results are simmmarzed e hygare 700
exceedmgly ditticult to collect complere projea Instories,
anrd one s relictant to draw mterences trom the avalible
amall dossier of cases. Hiere are more plenttul data on
disbursement patterns, owmyg to J thorough sndy ot
289 cases by an mierngtional development agancy {sev
Hem “‘ m hgurv 7). No sohed evidence secms o exist
on pru\‘u(‘ll\'c ||h‘-\|s.mx of vanous types of projects,
from physical complenon (1) 10 o (G). P
IV VETY STl g bunowledge. AlL e of
asumiptions o progect Tite-spanare made by hield
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Table 3

POsstBll TACTORY UNDIRIYING PROJECT EXECUTTON SPEUDS

Slow
Multipurpose
Mining
Project ayvpes Developmaent banks
fores
freigation
Number ot loans surveyed 57
Average Miree-year dishursenment
rate (percentage of foan value
paid oun alter three years) 2 M,

Possible explanatory acrors
for slow disbursement speed

Dishirsenrent peed

Medium {aast
Equipmem in general
Industry
Power Railways
Roads Agricultural machinery
135 47
about 60, RO 9y,

fal Technical complesiny; lack of pre-engineering.

(h) Many sub-projecis; project  imerdependencies;  sequencing  requireinents;  pro-
grame loans in general,
(e} Complicated fmancmg arrangements; several lenders,

fd) Shortages of local currency.

%

fel Limited absorpive capacity w less developed coumiry; administrative weaknesses;

r-d tape.

if) New projects; tist loans granted to developing countries; general lack of experience.

Sounc: Sttt sudy of an sternanonal developwnt agen

analyste, ramging from perhaps five years for a frail
prece of cqrupment ap to the 67 yeans for a power plnt.
Since assimed hitfe-span can greatly mtience the onteome
of projet mvetment stndies. the sabgect shonld de-
tnitely be wvetigned trom the engineermyg and eco-
nonte pomts of view,

Dishursemtent panerns

g o the study of 289 progect cases, it must
be cmphasized that money  dsbursements do not
necessanhy closly follow the work schedule. o tact,
there s often 4 inckle effect ar the end, for mstance
becane siall amounts are hekd back pending final
acceptance of the work although the project iy really
complacd. Untortanately, uo data st on - acnal
physacal project excennon speeds. Payiment experiences
are all there o go by,

The stndy provides valuable maghts on ahe fctors
that may comtribute 1o progect speed or delay (see
table 3. The complevon of pores, irrigation and
mining projects tends 10 be rather slow - perhaps five
years or more largely becane rthese projects are
wchmeally  difficule. By contrat, certain types of
projects mvolvmg wdustrial plant. machinery and
agnealtural equipment tahe lew aime, nsally ander
tour vears. Power and road projeens are i the nddle
range. Agan, peneral development and maltipurpose
schemes, which are composed of various subprojects,

2o

naturally ke mach longer thau single projects, which
are often fully designed before a decision is made. New
ventures are more difficolt to execute than expansion
of modemization of cxisting schemes. Interestingly,
szes of projects do not seem to influence execution
speeds signiticantly. But there are differences between
projects launched i developed and less developed
arcas, probably indicating relative absorptive capacitics
and administrative  cfficiencies of the countries con-
cerned. There may be differcuces in time lags between
internationally tinanced projects (the category discussed
here) and purely domestic ones. Rescarch on this point
would be interesting.

Comments and eonclusions

It is interesting to note the very long lead times—five
to cight or more years from project idca o project
completion—with which onc has to reckon in the
development field. Tt will take additional years until
the projece produces fully and its beneficial impact s
felt by the cconomy at large. It 15 also interesting to
specutate how long it might takc a somewhat back-
ward cconomic system to adjust to major development
shocks such as clectrification, big improvements  in
transportation, or introduction of a large new industry.
And stll further years will go by unul investment
costs are paid off. Everything points to very long time
horizons in development work, probably thirty years
or more,



The follow g conclusions on time lags niay be draswn::
(a) The mvestment planning process atselt rather
than shortage of foreign oxchange, or ot capital
in general, or of skilled personnel—may otten be
the serious bottdeneck in cconomie development.

(h) Technology, planming  and  decivion-making
impose a rather stately, slow paces perhaps the
mvestiment process,  like nature, cannot be
rushed.

{¢) The trequent failure of grandiose development
plans to live up to expectations may pardy be
duc to the exeremely Tong gestation periods bet-
ween idea, plan. decision, action and harvesting
of results. This is a most sigmticant 4 pect, and
it should detimitely be studied turther.

(d) The design phase of intrastructure construction
projects is usually so lorg that they are unsuitable
for short-term, anti-cyclical  pump-priming,
purposes unless they can be prepared i advanee
and put on a public works shelt,

{¢)  The time dimension is analvtically most iunpor-
tant. Lags arc mcvitable, and the cconomic
planncer clearly has to recogmze them. Instanta-
neous cconomic rccipt‘s. all those methodolo-
gical constructions that do not mcorporate the
time  dimension, simply cannot be used for
practical development tasks. Unfortunaeely. a
good proportion of the cconomies lieerature
seems to consume tin.

Study lengths and costs

It appears that project evaluation itself generally does
not consunte excessive amounts of time in relation to the
entire process of planming and  executing projects,
Understandably. there are great variations sty
lengthe=the obwrved range among a sample of 23 studics
is from 2 to 23 months —largely becanse the welmical-
cconomic scope of the fickd rescarch cflores differs
greatly. Detailed locational studies, soil borings and
design work, for example, are quite tme-consuming.
Reconnaissance reports, which  emphasize cconomic
appraisal, can be completed much faster. Tt is possible
that in some ficlds resarch is unnceesarily rushed
relative to the deliberation and decision-muaking stages.
A study period af five or six months for appraising a
$50 or $100 million investment would appear to be too
short.

Study costs are obviowsly related to the size of the
object, the complexity of the problem and above all to
the engincering inputs that go into the rescarch work.
Purcly cconomic studies tend to be cheap. From a rather
small sample, the author observed the following varta-
tions in study costs as a pereentage of proposed total
investments:

fa) River basin cconomic survey in  Africa—-

0.03 per cent;

(h) Electric power stndyv i Atnca 008 per ceni;

(¢) Portdevelopment i As 227 per cont;

() Detnled techmeal report on speaitie road il

bridge project m Fann Amenca 332 per conn,

From linmted observanom one may veard 005 o
2.0 per cent s tvpieal range.

fe shonhd otten be posable firn to caoy om o gquiek
and reasomabic ccononie recomasance sands . waith
permisible cost-henetit estinate tolevances ot ap o
S pereent. Even onthe hasisob such rongh i evidence,
it wonld often be posable o rule ontobvicustyv insonud
projects withont getnng drawn o conbersome and
expensive engmeening work, Only b the cconomie
reconmassanee results gave grounds tor oprmisan ahom
the project should one proceed 1o tinther tield sudy
commitments.  Phis parienbr techiigoe tor sivmy,
rescarch and plannimg resonrces was successtnlly imed by
USAID. with the advice of the Brookmys histitnoon,
n the case of an Fast Atfncan Inghway proposal. Arsay
fow cost it was posible to repect the progect oy

Methodolo: ical veaknewes of development snudes

Atter reading through the vanons tichd stidies, one
is forced to conclude that many ot them stter trom
serious methodological detects. Sometimes the deleas
are quite obvious: e of disrepitable analyocal tech-
niques. fmtastic benehit estnmates, common armbnete
crrors. Jn other cases the observer has to he extremely
alert to discover signiticant mistahes that are Tndden
under 4 welter of assimptions and techimcal verbuge, b
would be too space=consimmng to offer detalcd cntigues
in this article, but o few commonly tonnd shorcommys
should be mentioned::

fa)  Many studhes tul 1o mtegrae the speahic progeat
prupm.ul with the _L:L‘Ilt‘m: phym Al and ccononmic
discussion. I ghwae repon, tor cxanple,
MHINCTOUN e Were devotad 1o :',cu‘n;'y.
cimate. GNP arends, Lind vatues and sinlar
snbjects. None of this mtornanon was spea-
tically related to ahe proposed project. A the
Sae UHne. Important mvestinents tnnl(‘mpl.m'cl
i the project arca were not covervdd.

(h) Qnite obwvions projct merdependencies are
often neglected. One study almost complay
ignored the cffeces of aproposed new road on
existimg water, rul and e connesions Jor the
same roate.

fc)  With tw exceptions, fickl studhes geat the tne
dimension madeguately. The typrcal aeport,
apart from cursory refereniees 10 anterest e
asprects, dgnores tme. By clanmmy heneln fhows
right from 1hie start, many reports imply that
projeat implvmrnt.nu»llmtrcnu tirancmg and the
turning of the st shovel of tir o tall operanon

can be achieved mstantancously. This buas
results heavily nolavour of the particular projea,
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Dratic cfforts, perhaps through  personnel
trainineg or isuance of manual, will be necessary
to achieve competent treatment of the tme
dimension,

(d)  There s much contusion about decision criteria.
Maont popalar wmong consnltants is the benetie-
cost ratio, a4 deviee of doubttul validity, Perhaps
the time has come to seetle onee and for all the
old controversies berween naxinuzation of rates
of rerarn (1/C. mternal rate of reeurn) and net
benetie maximization (=€), superior guide in
the author's opinion. Going beyond the purely
monctary realm, judgements of income distri-
bution shifts as well as of other non-market value
cffects of particular actions must somchow be
reconcile I and integrated with the traditional
financial and cconomic criteria. This is a ditheult
subject, but also one on which field personnel
need guidance.

Reliability of study results, biases

There are  few organized, scientific attempts to
compare anticipated  project performance, as claimed
ex ante by the consultants, with actual v post perfor-
mance. Four aspects nay be considered: (a) cost csti-
mates; (b) benehit or revenue estimates; (¢) conclusions
drawn by the analysts from these two series and other
evidence; and (d) the alleged effectiveness of means
implicd by the fimal recommendations tor action,

It should be fairly casy to compare estimated versus
actual project costs. It i comumon knowledge that
engineering consultants almost always underestimate the
construction costs of 4 project. Strangely, very lintle
documented evidence on this point exists. In the Brook-
ings research mentioned previowly, the author came
across the following discrepancies: (a) highway con-
struction actual cost $27.4 million, estimate $16.0
million; (h) highway constraction —actual cost, $47.0
million, estimate, $19.5 million; (¢} airport improve-
ment—actual cost, $2.7 million, estimate $1.5 million:
(d) highway construction -actual cost, $8.0 million,
estimate, $5.3 million. And in Greeee the following
extreme cost over-runs were observed:

(a)  Construction of Hotel Mount Panns, Atika--
original cost estimate about $9 million. final
costs said o be aboat $30 million,

(h)  trrigation scheme at Wikic Plan of Thebes—
anticipated costs $4 million, actual costs about
$7 mullion;

(¢) Nitrogen fertilizer plane ar Prolemais. northern
Greeee -original cost estimaie $39 million, tinal
costs $80 million, 14

Some of the figures cited here have been disputed but
there is little doubt that initial project appraisals and cost
estimations were weak.

W Stochos, Athens (Mav 20, 19635, ppo 3033,
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At the same time, it should be pomnted out that in
Greeee, as probably everywhere ¢lse, for every trouble-
some project there are several satistactory onesthat donot
attract so much attention. To mention but one good
example i passing, the planning and execution of the
new smelter of Alominium of Greeee at Saint Nicholas,
Gulf of Corinth, a so-called turn-key scheme carried out
by a French company. were most impressive, The costs
of this project, which with a total investment of $120
million (including all infrastructure works) represents
the biggest single development effort in the country, are
quite close to original cost estimates. Exceation speed has
been remarkable: studies Legan in 1960; contract
negotiations. land acquisition and clearance. dock con-
struction ctc. followed; structural steel went up in the
spring of 1964; and the entire plant went into operation
in the winter of 1965, The location of the plant—a
sensitive matter because of the proximity of Delphi and
other precious historic and natural resources—was well
chosen, and provisions for housing, schools, social
services and recreation are exemplary. There will be
regular employment for about 800 workers, 93 per cent
of whom will eventually be Greeks. A good proportion
of these, through the company’s fine training programme,
will literally have been transformed from shepherds and
other rural labourers into skilled mechanics. A good
many lessons can be learned from the Saint Nicholas
project. Perhaps a case study should be carried out to
highlight the ingredients of success. OF interest is also
Heceley's quantitative examination of cost revisions of
Indian irrigation and other projects.?$ He finds that the
major cause of these revisions is inadequate geological
and technical investigation of the projects in their initial
phases.

In some instances poor cost estimates may be due to
mflationary price increases occurring between project
study and exccution, but one could very casily allow
for this by constant dollar adjustments. More insidious
is the fact that project consultants often assume the role
of deliberate project promoters, through the simple
expedient of submitting artificially low cost andfor high
benefit estimates., 1t should be possible to climinate these
practices through penalty clauses in consalting contracts.
The author has no knowledge of the quality of money
revenue estimates in commercial and industrial project
studics. However, some infrastructure project reports
come up with some quite ridicutous benefit claims. One
study attributes benetits cquivalent to several times the
GNP of the entire country to just one lnghway invest-
ment! beois often alleged that particular projects can
deliver growth contributions of 400 per cent —imphied
by a benctit=cost ratio of 5 to 1 ~when the cconomy as
a whole is expected to grow at only 31 or 40 per cent

M Healer, Uhrrony e Propaot Cost Estomates”, T
Indian ionorne forraal, Volo 120 Noo 1 luhe-September 1964,
pp. -3



over the plimmg perd. Fhese are Tnghivsnspect
results, ’

Brictly, three errors are commonhy found i benetin
analysis:

fa) B ju=attribution crrors ahe particular sceror, tor
example transport. rapaciomsly clams the growth
in the production of goods and services generated
by the entire cconomy,

(h)  Double=comnton: errors 0 winmber of sectors may
indulge - doable=courung of growth cffecs.
For example. highways L the saime beneties
that agricultire, industry. power, healeh and
education are alrcady crediting 1o their patienlar
mvestment schemes,

(c) Bencht=valuation crrors studies niay arbieranly
convert non-market effects (leisure ume, smooth-
ness of automobile rnde cte) mto market values.
At the same time, they may pass oft mportan
market or notemarket costs (accidents, i
pollution) as insignificant or immcasurable. The
highway scctor is notorious for such practices.
Other sectors may be less adepe at such practices
and get less attentinn,

Any of these erroncous analytical operations can
introduce cnormous distortions into mvestiment analysis,
leading incvitably to poor resource allocation decisions.

Many of the troubles plaguing contemporary bencht-
censt analysis can be traced 1o basic bookkeeping crrors.
These could be climinated by the use of so-called social
and cconomic planning accounts chat have been pro-
posed by the author and others. Practical experimenta-
tion with these analytical devices. in collaboration with
gnod sectoral, regional and - macrocconomic studics,
wiuld be most desirable.

Generally, practically all studies err on the pptimistic
side. Vicions incentive links can purtly be blamed. Many
supposedly  nevtral. vutsid: - consultants have  direct
monetary interests in haviag a project accepted. I they

can show the sehene 1o berechme sty and coononncally
teasible, ey engineermy doven and constnienon
Coitraat I!l.l}' [WRIAN1N |h\'|l' Wl l TNOW I, eI
departments have amamralwendenay 1o 1‘&\\?1. the projeats
mowlich ahey are parmcolarhe mtercacd Plebann
deparmments moahe Unined Staees and o whore o
of the Frggost spenders of public money thew dass
are well-kirown tor the passonwinh whichaboy bolldoge
and pave anvihimg m sehe And o los been sadithaon b
bubdimg v the raeen dCne torithe United Stans Bineau
of Rechimanon and that e soal 1o diveovar reasons
agaist bunldimg o dam s comvprenons by s absence,
Observers sugaest thar the Burean s ahwans prone o
exagperate the porennal henetns and - disconnt ahe
potential dangers of any dam progeaamvwhare

Some isttational retornes seen o b needed sontha
project advocates are norabo progea beneticunes and
adjudicarors of the progear proposal. Baurther. s mos
desirable to provide the high-level deasion- makers swith
adequate means for reviewmy the somenmes comph-
cated project reports, cither thronelewell-n aed statt o
throngh expert, outsde project evihuton “anditon” h
s a sad teuth tha tew government depariments and
international agencies have the e o read volimnow
consulting stadics, ket alone discover doddy mcthodo-
‘ngy and faked field data, 1os an dlision i cntrusting
a problem to ontade, mdependent comsulants ao-
matically produces good results— quahity control throngh
expert advisers who are mentally ome step abead of th
experts retained for the job s detmitely needed.

I conchision, there s agreat need tor mmprovements
m the theory and practce of projea planmng. The
United Nations will imdonbtedly contimne 1o nake
contribntions in this fickl, Developument and invesiment
problems of great vgnificance for pnblic welfare will
have to be solvedin the vedn to conte. fos nnportant to
put the best analytical took m the humb of plamicrs and
project evaluators as quickly as possible,
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