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1
Het 'triage' concept als allocatie-criterium voor de ontwikkelingshulp, hetwelk
volgens GREENE wordt voorgestaan door verschillende Amerikaanse politici en
wetenschapsbeoefenaars, is vanuit geen enkel gezichtspunt te verdedigen.
GREENE, W., New York Times Magazine, 5 Januari, 1975, p. 9.

2

De verdeling over de ontwikkelingslanden van de harde zowel als zachte
leningen, uit te geven door de internationale instellingen voor ontwikkelingshulp, zou gebaseerd moeten zijn op een internationaal overeengekomen
formule.
3

Bij de selectie van concentratielanden voor het Nederlandse bilaterale hulpprogramma worden sedert kort drie criteria aangelegd: 'a) mate van armoede,
b) specifieke ongedekte behoefte aan hulp, en c) mate waarin de hulp ten goede
komt aan brede lagen van de bevolking (waarbij tevens wordt gelet op de
mensenrechten in het land).' Dit betekent dat meer dan tot dusverre het geval
was het Ministerie van Buitenlandse Zaken zieh specifieke landen-, sector- en
projectkennis eigen moet maken om het Nederlandse hulpprogramma in overeenstemming te brengen met de selectie-criteria.
Memories van Toelichting bij de Begrotingen 1975 en 1976.

4
Het verdient aanbeveling om de thans vertrouwelijke projectbeoordelingsrapporten van de internationale ontwikkelingshulp instellingen te publiceren.
5
Volgens REUTLINGER is het aannemelijk dat financieel en economisch gezien de
baten van wereld graanreserves kleiner zijn dan de kosten. Indien echter de
baten ten goede komen aan de graan importerende landen, terwijl de kosten
gedragen worden door de graan exporterende landen en door de instelling die
de reserve voorraden beheert, verdient het desalniettemin aanbeveling om
zulke programma's verder te bestuderen in het kader van de internationale
hulpverlening.
REUTLINGER, S., 'A Simulation Model for Evaluating WorldWide Bufferstocks of Wheat', American Journal of Agricultural Economics, Februari 1976.

6
definitie van uitbuiting (exploitation) als een situatie waarbij
de prijs hoger is dan de prijs onder volledige mededinging moet worden verworpen. Uitbuiting kan alleen dan gedefinieerd worden indien tevens normen
voor een sociaal aanvaardbare inkomensverdeling zijn vastgesteld.
KINDLEBERGER'S

KINDLEBERGER, C. P., 'International Economies', 5th ed.,
Richard D. Irwin, Inc., Homewood, Illinois, 1973, p. 85.

7

De onlangs ook door VAN DEN DOEL verdedigde Stelling van GALBRAITH dat ter
bevordering van de maatschappelijke welvaart de productie van 'goederen
en diensten die ondeelbaar zijn of externe effecten veroorzaken' bij de Overheid
zou moeten worden 'gecentraliseerd', is in zijn algemeenheid onjuist.
VAN DEN DOEL, J., 'Demokratie en Welvaartstheorie', Samsom
Uitgeverij, Alphen aan den Rijn, 1975, p. 17).

8

Jute, een product dat een voorname bron van inkomen is voor 50 tot 60
miljoen mensen in de ärmste landen ter wereld, heeft in het verleden vele markten verloren door concurrentie van synthetische vezels. Volgens AVRAMOVIC is
jute nu weer meer concurrerend geworden door de recente aardolie prijsverhogingen. Het is echter niet te verwachten dat het jaarinkomen van de modale
jute verbouwer in Bangladesh en India een redelijk niveau zal bereiken en het
verdient daarom aanbeveling dat deze landen maatregelen nemen gericht op
bedrijfssanering en waar mogelijk diversificatie van gewassen met als. doel vergroting van het inkomen van de kleine jute verbouwer.
AVRAMOVIC, D., 'Stabilization, Adjustment and Diversification : A Study of the Weakest Commodities produced by the
Poorest Regions', World Bank Staff Working Paper No. 245,
November 1976.

9

Ondanks de verhoging van de aardolieprijzen kunnen nucleaire electriciteitscentrales in de ontwikkelingslanden nog steeds niet concurreren met conventionele centrales. Het is niet te verwachten dat dit op körte termijn zal veranderen.

F . L . C . H . HELMERS

Wageningen, 1 juni 1977
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PREFACE

In the past few years several manuals dealing with project planning for the
developing countries have been published. One may therefore ask why another
study on this subject has been written. The answer is that the manuals, in my
opinion, do not deal adequately with the income distribution aspects of
projects. This study was written to demonstrate how traditional project planning criteria can be expanded to include income distribution considerations.
Part I of the study (Chapters 1 through 6) discusses conventional project
planning criteria. Chapter 1 serves as an introduction by reviewing some of the
broader principles of the analysis. Chapters 2 and 3 examine in detail the
valuation of benefits and costs, paying particular attention to the problems
that arise in making such valuations in developing countries. While Chapter 4
is concerned with the rules to be followed for maximizing the net benefits of a
single project, Chapter 5 reviews the techniques for maximizing the net benefits
of a series of projects. Chapter 6 deals with a number of different topics, ranging
from the practical problems posed by linkages and externalities to an examination of the usefulness of international lending agencies and problems related
to divergencies from situations of internal and external balance.
Part II is concerned with income distribution, and begins in Chapter 7 with
a review of the concept of a social welfare function. If one accepts this concept,
it is clear that traditional project planning theory assumes a special kind of
welfare function, so that the social welfare function could just as well have been
discussed in Part I. Because traditional project theory developed without much
reference to the concept, it was thought preferable to defer the discussion of the
social welfare function to Part II. Chapters 8 and 9 are devoted to the intertemporal and interpersonal aspects, respectively, of income distribution. Chapter 10 applies the methodology developed in the previous chapters to several
case studies in developing countries. Part II closes with some concluding
remarks, an English and a Dutch summary, and a list of references.
In writing the study, I have kept in mind that the subject is relatively new
and that many who are interested in project planning are not professional
economists. Several topics received, therefore, a broader discussion than
would have been necessary if the study were solely addressed to economists.
It is assumed, however, that the reader is familiar with the basic principles
of economic analysis. I hope that the study may be of some use to the practitioners of project planning - those who have the hard task of applying theoretical principles to the actual preparation, appraisal and implementation
of projects.

PART I
THE CONVENTIONAL PROJECT PLANNING CRITERIA

1. S O M E B A S I C I S S U E S

1.1. BACKGROUND

Since World War II, development planning has evolved tremendously. Most
countries, the major exception being the USA, publish Central Plans, setting
targets in terms of national income growth, sometimes also broken down in
sectors, regions or income groups. Clearly, the individual projects within the
Plan determine to what extent the targets will be achieved. However, even when
a country has no development plan, the choice of individual projects is important. In general, given the scarce available resources, one should ensure that
each project generates maximum benefits. With this is defined the subject of this
study - the theory of project planning or, as it may also be called, the theory of
project analysis, project evaluation, or benefit-cost analysis.
Projects are the building blocks of plans and JANSEN sees, therefore, a project as the smallest unit of activity - from a technical or economical point of
view - that can be undertaken. We accept this and further define such a unit of
activity as the coordinated use of scarce resources for the production of goods
or services that increase national welfare relative to the situation without the
project. There are several aspects to this definition that need elaboration. First,
the word coordinated is used to indicate that some kind of organization - a
private enterprise, a government department, a state corporation, a joint
venture, or some other body - is necessary to operate the project. Second, we
speak of a project only if its objective is to produce goods or services that increase national welfare. For instance, building a factory does not in itself
constitute a project; since the factory should eventually produce goods or
services, the project, in this case, consists not only of the investment in the factory but also of the factory's operations, in the most general sense of the word,
during its economic life. Third, the word investment is intentionally not used
in the definition so that also such activities as research and extension can be
considered projects. Finally, the definition implies that, somehow, national
welfare should be maximized.
The theory of project planning provides criteria for the design and implementation of individual projects and for the selection of a series of projects to arrive
at a country's development program. The theory borrows substantially from
both micro- and macro-economic analysis in that the project must be considered
both as an individual entity and also within the broader perspective of the national economy. An essential element of the theory is that it focuses explicitly upon
the objective of increasing national welfare. What then is national welfare?
Often it is considered identical to national income. There are, however, several
reasons why this is not correct as illustrated in the paragraphs below.
First, there is the problem of determining at which prices national income
should be measured when the market prices of the produced goods or services
1
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change. Suppose, for instance, that a crop failure has increased the price of rice.
Assuming that demand for rice is inelastic, expenditures on rice and national
income in current terms would increase, yet welfare has decreased. If national
income were measured at the old prices, it would decline but, clearly, as indicated by the higher rice prices the decline in welfare is greater than the decline
in national income. Some price between the old and the new therefore seems
appropriate. Traditionally, welfare changes have been determined by evaluating
the changes in consumer surplus - the amount of money the consumers are
willing to pay over and above what they actually pay.
A second deficiency of the national income concept is that it does not consider leisure time. Of two economies with the same national income, the one
with a fourty-hour workweek should evidently be preferred to the one with a
sixty-hour week. Another example is the following. If a laborer voluntarily
reduces his working hours even though he thereby reduces his income, then
according to the national income concept there would be a decrease in welfare.
In reality, of course, the laborer's welfare has increased because otherwise he
would not have made this adjustment to his working hours. The disutility of
labor effort should, therefore, be taken into account in measuring welfare changes.
Third, there are many economies where the market prices which enter into
the national accounts do not reflect the real values of the factors of production
or of the produced goods. The most evident examples concern labor and foreign
exchange. Under conditions of unemployment, the cost of hiring an unemployed laborer is obviously not measured by the wage cost. Similarly, if a system
of licensing applies with respect to imports, the price of an imported good
valued at the official exchange rate is an underestimate of the scarcity value of
the import.
A fourth point concerns externalities. Many production increases have side
effects - pollution, noise - that are never valued in the national income accounts.
It is important for an investment decision to know whether such side effects
exist.
As the fifth point, it may be mentioned that the national income concept does
not pay attention to the distribution of income between persons or over time.
A dollar accruing to a rich man is generally believed to be less valuable socially
than a dollar accruing to a poor man. Hence, an increase in national income
going to poor income groups would increase welfare more than if the income
were to accumulate in the hands of the rich. Similar considerations may apply
as regards the distribution of income between generations.
Finally, it should be noted that the national income concept does not consider such things as personal freedom and the quality of life. Of two economies
with the same national income, an economy with personal freedom is, in our
opinion, much to be preferred over a dictatorial one. This last point will not,
however, be further reviewed in this study.
From the discussion above it is clear that there is a fundamental difference
between a normal profitability analysis which uses the price data entering the
2
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national income accounts and a benefit-cost analysis. For instance, while
profitability analysis as undertaken by a firm uses market prices for inputs and
outputs, benefit-cost analysis uses imputed values - the real values of benefits
and costs - to determine whether or not an investment is worth undertaking.
It is not the intention here to provide a detailed review of how benefit-cost
analysis developed, but a brief presentation of some of the principal publications is in order.
The use of consumer-surplus in investment decisions has a long history and
dates back to DUPUIT'S famous work of 1844 on the justification of public
investment. Although the concept was refined by M A R S H A L L , HOTELLING,
and HICKS, it was not generally accepted until the middle of the 1950s when
the foundation of benefit-cost analysis, including all its other elements, was
laid by a group of economists associated with the Harvard Water Program .
In 1958, three major publications appeared, namely, by ECKSTEIN a participant
of the study group - and independently of the group by M C K E A N , and by
KRUTTLLA and E C K S T E I N . These were followed in 1960 by a study of HIRSHLEEFER, DE HAVEN and MILLIMAN, and in 1962 by the seminal official HARVARD
study. Very useful survey articles were produced by PREST and T U R V E Y ,
3
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MUSGRAVE,

14

and L A Y A R D .
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During the 1960's, benefit-cost analysis became increasingly accepted as a
tool for project decision making not only in the USA but also in other countries.
Following a study by T I N B E R G E N in 1958, mainly on the use of accounting
prices in public investment analysis, the World Bank gradually began to apply
the new methodology, and applied it in its work throughout the developing
world. Manuals to deal with the problems in the developing countries were also
published by the Organisation for Economic Cooperation and Development
(OECD) in 1968 , and the United Nations Industrial Development Organization (UNIDO) in 1972 . A sequel to the OECD manual by its authors was
also published in 1974.
The above list is, of course, far from complete although it presents some
of the classic works upon which recent developments have been based. Many
other important works dealing with benefit-cost analysis have recently been
published and we will refer to a number of these in the course of this study.
Despite the volume of literature that has recently appeared on the subject, the
core principles of benefit-cost analysis are still not fully established. The analysis has become more refined but, at the same time, the positions on basic
issues seem to have widened, especially regarding such fundamental matters as
consumer surplus, shadow wage rates, market distortions, and the incorporation of income distribution aspects into the analysis. This study will try to
reconcile the different viewpoints and, as mentioned in the preface, will develop
a theory of project planning which includes income distribution considerations.
Such a theory is, in principle, applicable to all types of projects. There are, however, projects whose benefits are difficult to quantify, such as those dealing with
population control, health, and education. As considerable additional work
would be required to deal with the special issues these projects raise, these issues
16
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will not be discussed. The project planning criteria developed in this study should,
therefore, be seen as especially relevant to projects with tangible benefits, such
as those concerning agriculture, industry, public utilities, urban development
and transport.
It has become the custom to refer to the traditional analysis as the economic
evaluation of projects and to the equity-including analysis as the social evaluation of projects. As both bodies of analysis take as their starting point the
interest of society as a whole, these terms are somewhat ambiguous. However,
we do not wish to confuse the issue more by introducing new terms and will,
therefore, accept the usual tenninology. In this study, especially in Part II, the
reader will thus encounter such terms as the social evaluation of projects and
the social rate of return of a project, the word social meaning that incomedistribution aspects have been taken into account.

1.2.

BENEFITS A N D COSTS

The fundamental principle of project planning is basically very simple and
can be stated as the rule that incremental units of production should have higher
benefits than costs. But what are benefits and costs ? In Figure 1.1 the curve D D '
is the demand curve for a certain good, the curve SS' the marginal cost curve.
The demand curve represents the price consumers are willing to pay for an
additional unit of the good and may thus be defined as the marginal willingness
to pay of the consumers. It is the curve which indicates what the value is of a
marginal unit of the good to the consumer, and in project-evaluation theory the
sum of the marginal values represents the total value of the good to consumers,
i.e. the benefit of the good. In Figure 1.1, the benefit of producing the output
level OQ is thus represented by the area ODTQ. The cost of producing this output level is equal to the area OSTQ. Hence, the difference between benefits and
costs equals the area SDT. Since consumers pay a total of ORTQ, whereas they
would have been willing to pay ODTQ, they have a gain of RDT-the so-called
consumer surplus. Producers receive a revenue ORTQ but their costs are only
OSTQ and thus they make a profit of SRT. Denoting benefits by B, costs by C,
revenues by R, the consumer surplus by Fand profits by P, we have the following relationship:
B -C = (B -R)

+(R

-Q=Y+P

Since this relationship holds at any level of output, we find by differentiating
this expression that the first order condition for the optimum output level is
that benefits and costs of the marginal unit should be equal, or, what amounts
to the same, that the consumer gain on the marginal unit should equal the loss
in producer's profit on the marginal unit.
This basically elementary analysis is not accepted by a number of economists
on the grounds that the consumer surplus cannot be considered to represent the
21
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real utility gain of the consumers. When consumers do not pay what they would
have been willing to pay and thus receive a gain, the effect must be that the utility
levels of the consumers are larger than with payments according to willingness
to pay. As the marginal utility of income of the consumers cannot be considered
a constant, this means that the money gain as represented by the consumer surplus does not represent the utility gain. This criticism will be reviewed in detail
in Chapter 2.
In the above discussion of the optimum output level, we lightly assumed that
marginal production costs are precisely known. However, this concept is not
without problems either. In a world full of distortions, costs should not be
measured at market prices but at real scarcity values. This will be extensively
discussed in Chapter 3. In this section we wish to review some more general
problems that may arise regarding the concepts of benefits and costs.
A criticism that is often made against benefit-cost analysis is that it is a partial
equilibrium analysis, which therefore cannot capture all the gains and losses
that may occur in an economy due to a change in the production of a certain
good. Any project will have indirect effects, in the sense that it affects others as
well as the parties directly involved. Should all these indirect effects be taken
into account in the evaluation of a project? The answer has been given by
VINER, who in a classic article has drawn the distinction between pecuniary
and technological externalities. The latter do not concern us here and will be
discussed in Chapter 6. The concept of pecuniary externalities, however, is of the
utmost importance in the present context. An example on the demand side is the
case where the tastes of a group of consumers change and their demand for, say,
apples increases. The price of apples will rise and the other consumers of apples
in the community will suffer a loss. The producers of apples, however, gain, and
the loss of the other consumers is exactly compensated by the gain of the producers so that the pecuniary externality - the price effect on the intramarginal
units - is not relevant at all in this case.
Pecuniary externalities arise also on the cost side and it was to this problem
that VINER'S article was in fact directed. The problem raised by PIGOU and
22
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discussed extensively in the economic literature during the first two decades of
this century was analogous to the demand example. Is the price increase of the
intramarginal units of a certain factor of production a real production cost?
Suppose that a certain enterprise needs 1,000 laborers with a certain skill.
Suppose also that this type of labor can be withdrawn from other industries and
that the total employed in the industry to which the enterprise belongs will
increase from 50,000 to 51,000, and that the hourly wage will increase from $ 1.00
to $ 1.01. The cost of labor to the enterprise is then $ 1.01 per hour for a total
of $ 1,010 per hour. However, the total marginal cost is the difference between
$ 51,510 (51,000 employed at $ 1.01) and $ 50,000 (50,000 at $ 1.00). Hence,
the employment of the additional 1,000 laborers in the industry has given rise
to an increase in total costs per hour of $ 1,510, representing $ 1.51 per hour.
Should the labor cost be calculated at $ 1.51, that is, should the price increases
on the intramarginal units be taken into account, or is the real opportunity cost
of labor $ 1.01 only? The answer is not difficult. The extra amount that enterprises elsewhere have to pay for a certain factor of production (in our example
50,000 hours at $ 0.01 = $ 500) is a loss to these enterprises but it represents a
benefit to the suppliers of that factor. The higher price of the factor of production
in question will cause all other enterprises to use less of that factor and more of
other factors until a new equilibrium position is reached. There will be all kinds
of price effects on factors of production and outputs. These effects are not to be
taken into account because they cancel out. Similarly, a lower price for a certain factor represents a benefit to its users and a loss to its suppliers. Hence, the
benefits and costs of all these indirect pecuniary spillovers compensate each
other so that the true opportunity cost of labor can be set at $ 1.01 per hour in
our example.
23

Another subject that requires a brief discussion is the distinction between
short-run and long-run marginal cost, a distinction that also has given rise in the
past to much controversy. In fact, the problem is straightforward. Marginal
costs are the costs of additional output, which, if

