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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 plan-
ning criteria can be expanded to include income distribution considerations.

Part 1 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
18 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 examin-
ation of the usefulness of international lending agencies and problems related
to divergencics from situations of internal and external balance.

Part 1] 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 1. 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 I1. Chapters 8 and 9 are devoted to the inter-
temporal and interpersonal aspects, respectively, of income distribution. Chap-
ter 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 1s 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 prac-
titioners of project planning — those who have the hard task of applying theo-
retical principles to the actual preparation, appraisal and implementation
of projects.



PART I

THE CONVENTIONAL PROJECT PLANNING CRITERIA



1. SOME BASIC ISSUES

1.1. BACKGROUND

Since World War I1, development planning has evolved tremendously. Most
countrics, the major exception being the USA, publish Central Plans, setting
targets in terms of national income growth, sometimes alse 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 impor-
tant. 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 pro-
ject 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 in-
crease 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 fac-
tory 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 implemen-
tation 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 natio-
nal economy. An essential element of the theory is that it focuses explicitly upon
the objective of increasing national welfarc. 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
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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 indi-
cated 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 mcome concept is that it does not con-
sider 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 chan-
ges.

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 unem-
ployed 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 con-
sider 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 1s a fundamental difference
between a normal profitability analysis which uses the price data entering the
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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 publica-
tions is in order.

The use of consumer-surplus in investment decisions has a long history and
dates back to DupuIr’s famous work® of 1844 on the justification of public
investment. Although the concept was refined by MARSHALL,* 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 EcksTen® a participant
of the study group — and independently of the group by McKean,? and by
KruTiLLA and EcksTEIN.'® These were followed in 1960 by a study of HIrsH-
LEIFER, DE HAVEN and MILLIMAN,! ! and in 1962 by the seminal official HARVARD
study.!? Very useful survey articles were produced by PrREST and TURVEY,'?
MUSGRAVE,'* and LAYARD.'*

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 TINBERGEN'® 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 Orgamsation for Economic Cooperation and Development
(OECD) in 19687, and the United Nations Industrial Development Organiza-
tion (UNIDO) in 197218, A sequel to the OECD manual by its authors was
also published in 1974.1°

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 ana-
lysis 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 incorpora-
tion 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, how-
ever, 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 projecis raise, these issues
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willnot 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 eva-
luation 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 terminology. In this study, especially in Part I, 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 income-
distribution aspects have been taken into account.

1.2. BENEFITS AND 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 DY
is the demand curve for a certain good, the curve 88’ 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 detined 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 out-
put 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 surpius. Producers receive a revenue QORTQ 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 ¥ and profits by P, we have the follow-
ing relationship:

B-C=-(B-RH+(R-O—~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 benefiis 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
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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 sur-
plus 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 pro-
ducers 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
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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 willincrease 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 enter-
prises elsewhere have to pay for a certain factor of production (in our exampie
50,000 hours at $ 0.01 = § 500} is a loss 1o 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 cer-
tain 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.

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 we consider whether an invest-
meni should be undertaken, i.e. when we consider the long run, include the
costs of all additional equipment. When an investment has already been under-
taken, however, its costs are sunk costs and the relevant cost concept for pricing
policies is then marginal short-run costs. It would be foolish in such a case to
insist on recovery of depreciation or amortization charges, since this may pre-
clude the equipment from being utilized.

Under conditions of perfect competition, resources will have the same value
in different uses. However, in the real world such conditions are often not ful-
filled and resources will then have different values in their different uses. How
should marginal costs then be calculated ? The correct principle is to work with
shadow prices which reflect the real values of the resources. If the resources are
withdrawn from various uses, each with a different value, then the correct
shadow price of the resources will be the weighted average of foregone values,
the weights being the quantities withdrawn. This also means that when the
project’s inputs are imported, the relevant value is the import cost valued at the
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appropriate scarcity value of foreign exchange. Similarly, marginal benefit
curves should be based on the values the products create. which. in case of
production for the domestic market, is the gross consumer surplus — the willing-
ness to pay — and in case of exports or import substitutes. the export earnings or
savings valued at the appropriate scarcity value of foreign exchange.

Resources will be withdrawn at different periods in time and demand may
change over time. To make such time dated values comparable. present values
must be calculated, a procedure which may be explained as follows. Suppose
the Government is willing to invest today an amount equal to K provided it
obtains one year now a return at least equal to K(1 + ¢). Then ¢ represents the
marginal rate of return the Government expects to make. Suppose the Govern-
ment expects to make the same rate of return in the second year. Then the return
which should be received at the end of year two for an investment maturing in
two years is K(1 + ¢)%. Thus, in general, the terminal benefit T, at the rate of
return g of an investment maturing in n vears, may be represented by T, =
K(1 +g)" It follows that the general formula for the present value of a terminal
sum 7 in year n at the constant rate ¢ is Tw/(1 + ¢)". Application of this formula
to the various time dated costs and benefits will provide the present values of
costs and benefits.

Finally, a few words about another subject that has given rise to confusion:
the with and without approach, Obviously. when an investment project is con-
sidered, its costs and benefits should be determined in relation to the situation
without the project. This might seem to imply that costs and benefits should be
determined relative to the mutually exclusive alternative that is being considered
for implementation if the project is not undertaken. Without a hydroelectric
power plant. a thermal plant may be built. Should costs and benetits of the con-
templated hydro investment then be calculated as incremental to the alternative
investment in thermal power? Of course not. The contemplated investment and
its alternative are mutually exclusive projects; each project should, therefore,
be considered on its own merits compared to the without situation, and that
project that has the highest value to the economy should be chosen. Calculating
the cost of the investment as the incremental cost compared to the alternative
could justify many unviable projects. What the with and without approach
means is that costs and benefits should be determined in relation to the situation
that would existif neither the project nor its alternatives were to be implemented.

1.3, SHADOW PRICES AND OPPORTUNITY COSTS

As was briefly mentioned, in many cases market prices do not reflect the real
values of goods and services because of divergences from the perfect competi-
tion situation. In such cases imputed values — also called shadow prices —
should be used. Consider, for instance, Figure 1.2, which depicts the optimum
situation for a monopolist. At output OB his marginal costs equal his marginal
revenues, so that he will then make maximum profits. Assume now that a
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FIGURE 1.2.

0

project is being undertaken which will withdraw resources from the monopolist,
resulting in a curtailment of his production by AB. Then the cost of these re-
sources should not be based on their market prices, as indicated by the shaded
area in Figure 1.2, but on the value which consumers attach to the products
these resources produced, which is the area ABCD. In the case of perfect
competition. prices would cverywhere equal marginal production costs and
since there would be an infinite number of firms and consumers, the withdrawal
of resources would aifect these firms and consumers only infinitesimally so that
then indeed the cost of the withdrawn resources would be measured by their
market prices.

Considerations like those discussed above have prompted KAHN?* to propose
that the marginal costs of production of enterprises within an industry should
be valued at a shadow rate exactly equal to the proportion that the value of the
output in the economy is higher than its cost of production. MCKENZIE®® how-
ever. has pointed out that when an industry uses original factors of production
as well as intermediate products, which is always the case, too much of the ori-
ginal factors will be used and too httle of the intermediate products, because the
first will be underpriced relative to the intermediate products. Similarly,
LiTiLe?® has pointed out that difficulties will arise when goods are both final
consumer goods and intermediate productive services. Also, it may be pointed
out that KAHN's proposal neglects the consumer surplus; in Figure 1.2 Kahn
would value the production of AB as ABCE, yet the value which consumers
attach to AB is ABCD.

While this short discussion may already have shown that there are several
problems regarding the determination of shadow prices when only such simple
distortions as monopolies exist, it is clear that the problems are compounded
when all the other possible distortions are taken into account. Monopolies,
decreasing cost industries, institutional constraints, taxes and externalities are
just a few of the many distortions that exist in the developed economies. In
addition to these. disequilibria such as foreign exchange and capital scarcities,
unemployment and underemployment may exist in the developing countries
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where it is, for instance. common to find government regulation of foreign ex-
change and capital markets and government manipulation of prices and wages.

Is it at all possibie, in view of the many difficulties, to determine all the rele-
vant shadow prices? It has been suggested®” that they should be derived from
general programming models. Such models can generate Lagrangean multipliers
that represent in economic terms the shadow prices, which, given the con-
straints incorporated in the model, will result in an allocation of resources that
will satisfy the postulated objective function. Such models should, in principle,
be able to produce the real scarcity prices of the goods and services. However,
although the models can provide valuable insights concerning the structural
relations that exist in an economy, we sericusly question on practical grounds
whether all the shadow prices obtained from the models can be used for opera-
tional work. First. the models are still highly aggregated so that most of the
duals they generate — the shadow prices — are extremely crude. Second., it must
seriously be doubted whether the models can really depict the real world
situation. It is not only that there are many distortions but also, to formulate the
models, all cost and demand functions should be known. Obwviously it 1s im-
possible to collect all these data. We feel, therefore, that in addition to the mo-
dels approach a more practical approach must be followed.

In fact, this approach — the opportunity cost doctrine - has existed for a long
time.?® Consider an economy where only two goods — X and Y are produced.
Then the calculation of the costs of an output expansion would not pose a
difficult preblem. For instance, if the production of X is to be increased, the
cost of producing the additional quantity of X is to be found by measuring the
value of the Y goods that the community will have to give up in order to in-
crease the production of X. Analysis of the production and demand functions
tor goods X and Y should readily provide the required data. The situation is
more complicated when a multiplicity of goods is being produced, since it will
obviously be impossible to analyze the production functions and demand curves
of all the different goods. The opportunity cost doctrine therefore takes as a
starting point the factors of production which X uses rather than the displaced
Y goods and defines the costs of these factors as the returns that the factors
would earn in the next best alternative elsewhere. Or, in other words, the
relevant concept for the cost measurement is that of the opportunity benefits
foregone by the factors of production.

The opportunity cost approach is necessarily a detailed approach. The
project analyst must investigate from where the resources for a project wiil be
withdrawn and what their values are in those uses. As long as resources with
low valued uses can be transferred to higher valued uses, the change is beneficial.
This, in a nutshell, is what the theory of project planning is all about. Although
the principle is simple, many problems arise in applying it to real world condi-
tions, problems that will be discussed in detail in other parts of this study.
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1.4, OpTIMAL POLICIES AND ACTUAL POLICIES

During the last three decades, many developing countries have established
claborate systems of import controls and tariff protection, as a result of which
the production of import substitution goods expanded tremendously. In an
interesting study,?? it has been contended that these policies — at least for the
countries studied (Argentina, Brazil, Mexico, India, Pakistan, the Philippines
and Taiwan) — have overencouraged industry in relation to agriculture. On the
other hand, many developed countries have raised protective barriers around
their agricultural sectors which may well have over-expanded their production
of agricultural commaodities. The reasons why such policies were followed may
differ from country to country and may involve such considerations as the in-
fant industry argument, notions of self-sufficiency, and employment and in-
come distribution objectives. It is not the place here to analyze what specific
reasons may have caused these in a strict economic sense perhaps non-optimal
policies, or what the detrimental effects of such policies are; what we are in-
terested in 1s what position the project evaluator should take vis-a-vis the created
distortions. Tariffs, quotas, licenses, and such are all variables subject to Gov-
ernment control and can be abolished. As SEN has said, ‘For a project evaluator,
therefore, it is important to know which variables are within his control and to
what extent...”.??

Let us take a specific example of a distortion in the supply of a manufactured
good, say, steel, Assume that the Government has decided that the country
should be self-sufficient in steel and that it has created a prohibitive import
barrier through a very high duty on the import of steel, as graphically shown in
Figure 1.3. The c.i.f. price of steel evaluated at the opportunity cost of foreign
exchange is shown as OP; but the tariff-inclusive market price is OP. As 4
result, domestic production of steel — the supply curve of which is S8” — has
become profitable, and with a demand curve equal to DIV, the price of steel
has become OPa at a production of OA. Obviously the tariff is non-optimal:

FIGURE 1.3.
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the producers of steel gain SP4E but the users of steel lose P;P4EC so that the net
loss to the economy is PiSEC.

Which price should be used by the evaluator of a project which uses steel?
Optimal industrial development requires that steel beimported, but the Govern-
ment’s policies are not optimal and steel is produced in the country. If in this
situation the project evaluator were to use the real import price of steel Py, it is
clear that he would understate the cost of the resources used in the production of
stecl and that he could arrive at completely wrong conclusions. For instance,
suppose that the project is worth undertaking if steel is imported but not when
it is domestically produced. Then, if in fact only the high cost domestic steel can
be used, the implementation of the project will lead to additional economic
losses. Hence, to show this, the price to be used for the evaluation of the project
should be the domestic price of steel. The determination of the net benefits of a
project depends thus on what the costs will be in the actual situation and not on
what the costs would be if optimal policies were undertaken.

This principle is not an easy one to follow. In many cases, an import duty may
be the result of a haphazard historical decision and urgently in need of revision.
The project evaluator should then use his influence to convince the responsible
Government agencies to bring the duty in line with the overall level of tariffs. If
he succeeds, he should use the real price; if he does not, the market price. Which
price the project evaluator should use in the evaluation of the project under
scrutiny depends thus in such cases on the outcome of his efforts. In many other
cases, however, tariffs are the result of a conscientious policy, for instance, to
make the country self-sufficient in a certain product. Although such policies
may not be ‘optimal’ in a strict cconomic sense, they may well be ‘sensible’ from
anational point of view, whereby what is considered sensible may be determined
from the national plan or an analysis of Government actions. Clearly, if a
country is determined to follow a certain policy, the price resulting from this
policy is the relevant price for investment decisions rather than an imaginary
optimal policy price.

1.5. NATIONAL PLANNING AND PROIECT PLANNING

In principle, the theory of project planning considers only those variables that
are relevant for the project under consideration. It is possible, therefore, that
one could imagine that all these variables should be determined by the project
preparation agency. This would be a mistake because several project variables
can be determined only at the macro level. For instance, the demand for a
product depends inter alia on population and income growth; the supply situa-
tion of a project’s input may depend on the growth path of the economy; the
shadow price of foreign exchange and the discount rate to be used for project
planning are clearly national parameters; and so on. If every project evaluator
were to determine individually the national parameters, there would be quite a
duplication of effort. Moreover, in all probability, one would end up with
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divergent estimates and misinvestments because the (Government departments
and public corporations that prepare the various investment projects would not
have sufficient information to estimate the national parameters meaningfully.
It 1s the task of the central authority — the Central Planning Unit or the Treasury
—toreview the projects prepared and proposed by the different departments and
corporations and to determine after consultation with them what the final set
of projects will be, But it is this final set that determines how the economy will
develop, so that only the Center can really determine what the values of the
national parameters are. Furthermore, it may so happen that the available
mvestment funds will not be sufficient to undertake all the proposed projects.
In such a case, it is the Center’s task to set the cut-off rate of return for the in-
dividual projects at such a level that the number of acceptable projects will just
exhaust the available budget.*! This rate also can be determined only at the
Center.

A national plan consists normally of sectoral plans so that the possibilities
within a sector can be reviewed and misinvestments prevented. Suppose, for
instance, that every region in a country plans to undertake a sugar project. Some
sectoral review is then required to prevent the likely overinvestment. Also,
sectoral plans will be necessary when different types of projects within a sector
are interconnected. For instance, in the transport sector, a port project may
necessitate improvement of road and rail conmections with the hinterland, or the
improvement of a certain road may necessitate a feeder road improvement pro-
gram, and so on.>? Furthermore, it is possible that a shortfall of investments in
the transportation sector may hold back development elsewhere in the economy.
Clearly, if the sector is so important, some long-term planning is necessary.
Another example would be the following, Assume that a large power resource —
hydroelectric, gas or oil — can be developed at low cost. Then it may be in the
country’s interest to set up a long-term plan for the promotion of energy-
intensive industries. In general then, sectoral planning will be necessary where
overinvestments may occur, where important inter-relations within the sector
exist, or where the sector will have an important impact on the rest of the eco-
nomy.

In addition to sectoral planning, plans may be required for regions or income
groups. As regards regions, important interconnections may exist between
agriculture, industry, transport, labor, etc., which make such plans mandatory,
As regards income groups, it is now more and more accepted that for certain
groups some form of planning is required. Assume, for instance, that the income
level of a certain income group, say, smallholder farmers, is expected to remain
depressed. Assume further that the Government has decided to remedy the
situation by means of an investment program geared towards raising the income
level of the group. Then also a series of projects spread out over time and inter-
connected, i.e., a plan, will be necessary.

Since most sectoral plans will have a substantial impact on other sectors and
plans for regions or income groups will cover several sectors, the drawing up of
the plans should in most cases be done jointly by the Center and the concerned
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Government departments. The Center thus plays a crucial role. It is responsible
for the macro-economic plan, it has to assure itself that the intermediate level
plans relate properly to the overall plan, and it has to decide which set of indivi-
dual projects will be implemented. In all of this it needs project data for the
calculation of the national parameters but, at the same time, the lower levels can
only provide the project data after they have received the national parameters,

Although such interactions might appear to involve an insolvable circularity,
the process, if it is appropriately handled, would sharpen the understanding of
the central authority as regards the desired development path of the economy.
In a well run administration the interaction might take place as follows. The
central authority would make, with the help of programming models, tentative
projections of development objectives and national parameters, which it
would submit to the various Government departments. These would use the
data in the preparation of projects within their jurisdiction and submit to the
Center a list of projects together with feasibility studies. The Center would
review how the proposals would fit in with the initial development strategy,
calculate new national parameters, including tentative cut-off rates of return in
case of a shortage of available funds, and submit them to the departments,
which would in turn revise their plans and submit them to the Center, and so on.
As a result of these interactions, it can be expected that a well formulated na-

tional plan, including intermediate level plans, and a set of well prepared pro- |

Jjects would emerge.

It must be remarked that the above sketch presents the target towards which
the planning process should strive. In many countries we still find that the
concerned Government departments have no planning unit or that the inter-
action between the Center and the Departments is stilt so rudimentary that the
latter have little notion of the values of the national parameters. Itis encouraging
to see, however, that all this is gradually changing for the better.

In the past, many governments relied mainly on macro-economic plans for
their investment strategies. Often these plans were based on estimates of simple
sectoral capital-output ratios and, as a result, serious misinvestments occurred.
Programming has taken great strides since then but, even so,the resource
allocations emerging from the models are still so crude that the possibility of
serious mistakes cannot be excluded. Project planning. on the other hand, is
based on detailed investigations of the economic viabilities of individual pro-
Jjects, so that only projects with high priority will be selected. Also, as regards
intermediate level plans, project evaluation has a fundamental task to fuifill. If
a certain sector’s initial set of projects includes some with low rates of retum,
then it would be in the national interest to transfer part of the initial budget
allocation for that sector to a sector where projects have higher rates of return.
Project planning thus not only increases the likelihood that the investment
program will be successful, it leads also to an optimal program. Fortunately,
it is becoming increasingly accepted that the basis on which macro plans as well
as intermediate level plans rest are well thought out individual project proposals.
Project planning theory is the tool that provides this basis,
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2. THE VALUATION OF BENEFITS

2.1. THE ConNSUMER SURPLUS CONCEPT

The measurement of a project’s benefits has been extensively discussed in the
economuc literature and concerns the concepts of producer surplus (profits) and
consumer surplus. Should only the producer surplus be measured or the con-
sumer surplus also? The concept of consumer surplus was discovered in 1844 by
Durulr. who, in a path-breaking article, tried to measure the public utility of
such things as roads, bridges and canals.! He showed that the utility which an
individual obtains from the consumption of a certain quantity of a good is
greater than the price he pays because the price represents only the utility of the
marginal unit and not that of each intra-marginal unit. Thus, according to
Durult: ‘To sum up, political economy has to take as the measure of utility of
an object the maximum sacrifice which cach consumer would be willing to make
in order to acquire the object.”> What DUPUIT has identified is willingness to
pay. What is now generally called consumer surplus is the difference between
what a consumer is willing to pay and what he actually pays. To give an example:
if a person would buy one pound of rice a week if the price were $ 0.20 and two
pounds if the price were $ 0.15, then the individual’s consumer surplus when he
pays 3 0.15 is § 0.05, since he would have been willing to pay § 0.35 for the
two pounds, whereas he pays only $ 0.30. The aggregate consumer surplus is the
sum of the individual surpluses and is measured by the area under the aggregate
demand curve and above the price line.

The next writer who used the concept was MARSHALL, who, in his Principles,
also points out that the satisfaction a person gets from the purchase of a certain
quantity of a good exceeds that which he gives up in paying away its price.
MARSHALL continues: “The excess of the price which he would be willing to pay
rather than go without the thing, over that which he actually does pay, is the
economic measure of this surplus satisfaction. It may be called consumer
surplus.”® Although MARSHALL never stated explicitly how his demand curve
should be drawn up, it is now generally accepted that his assumptions were that
the money incomes of the consumers and the price of every commodity other
than the commodity in question would be constant.* From this demand curve
definition, it obviously follows that a consumer’s real income will increase when
output increases and price falls, because the lower the price, the more the con-
sumer can buy of this o~ any other commodity. Thus, since a consumer's
willingness to pay for commodities, including the commodity in question, will
increase the lower the price of the commodity in question, it will be difficult to
measure the consumer’s willingness to pay on the basis of a ceteris paribus
demand curve. MARSHALL ‘'was well aware of this difficulty and, therefore,
makes the important qualification that the consumer’s surplus can be measured
only with the help of the demand curve if the marginal utility of income of the
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consumer is constant, i.e., if the consumer’s real income does not change.® This
will be the case when the good in question accounts for only a small part of the
consumer’s total expenditure. Real income changes are then negligible and the
consumer’s surplus can safely be measured by the difference between the area
under the consumer’s demand curve and the area under the price line.®

It appears thus that in all cases where goods have little income effect. the
collective consumer surplus can be derived from the aggregate demand curve.
However, in cases where the expenditure on the good accounts for a substantial
part of the consumers’ total expenditures. demand curve analysis is not appro-
priate. Because of this apparent limited application and the inherent difficulties
of the concept itself, many subsequent writers — including eventually MARSHALL
himself — came to believe that consumer surplus analysis was a tool of limited
practical usage.

The matter had to wait until the late 1930s when HoTELLING and HICks
tried to rehabilitate the concept. HOTELLING's article gives due credit to,
Duruir’s work and is in fact a refinement and elaboration of the DupuiT
analysis. Hicks’s analysis, on the other hand, was not so much concerned with
the practical implications of the concept but with the underlying assumptions.
It opens up entirely new points of view and will be discussed in the next section.

2.2. THE COMPENSATED DEMAND CURVES

The Hicksian analysis of consumer surplus advanced the understanding of
the concept substantially. It appeared at first as a byproduet of the ALLEN and
Hicks indifference curve analysis of consumer behavior, which was subsequent-
Iy elaborated in Hicks’s 1939 book, *Value and Capital,'® but it was soon follow-
ed by a much more extensive series of articles in the Review of Economic
Studies, which gave rise to a lengthy discussion. Most of the conclusions from
this discussion are incorporated in HICKS’s 1956 book on the subject.” Basically,
what HICKs set out to prove was that the consumer surplus analysis need not be
restricted to goods without income effects if a demand curve different from the
Marshallian curve — a compensated curve — is introduced.

The concept of such a compensated curve may best be explained with the help
of an example which refers to a demand supply situation of, say, rice in a certain
country. Let us assume, as is done in Figure 2.1, that the total quantity of rice
consumed in a certain year is QA at a price of BA. The curve PBC is the normal
Marshallian demand curve drawn up under the assumption that money incomes
remain constant and that only the price of rice and not those of other goods will
change. Let us now assume that the output of rice will be increased to OD. The
new price will then be CD. The consumers’ willingness to pay for the additional
output is ABCD but they pay only AECD and the consumer surplus on the
additional output is therefore BEC. On the old output, consumers pay NKBE
less than before. The total gain in consumer surplus is thus NKBC.,

Thus far our example has not brought out anything that was not already
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known to MarsHALL. Hicks, however, analyzed in detail how the real incomes
of the consumers change when they buy the good in question. Specifically, the
consumers are much better off at output point D than they were at output point
A, because they would have been willing to pay a higher price than CD for
each increment in output beyond A. In other words, their real income has im-
proved. HICKs has shown that it 1s possible to construct a demand curve that
would leave consumers’ real incomes identical to what they had at point A. The
easiest way to see this is to imagine that a discriminating menopolist charges the
maximum price that consumers are willing to pay for every increment beyond
OA. Then, because of the reduction in the consumer’s income, the quantity
bought at any given price will be less than that bought according to the Marshal-
lian demand curve so that the new demand curve will be below the Marshallian
curve. This new demand curve may be described as a compensated demand curve
because it is the demand curve drawn up under the assumption that the person
in question would have paid some maximum amount of money (a compensatory
payment) to have the change undertaken. Assuming that this new — compen-
sated — curve is BFG, then the monopolist would be able to capture an amount
of money equal to the area OKBGD. Since the consumers would have been
willing to pay OKBGD but pay ONCD only, the benefit of the consumers is
NKBF minus FCG. In the Hicksian terminology, this is called the compensating
surplus since it is the reduction in mcome that would be necessary to leave the
consumer as well off when he buys OD units at the price CD as he was in his
original position when he bought QA units at the price BA.!°

What this analysis has shown is that one can measure, with the help of the
compensated demand curve, the minimum benefit - the compensating surplus —
that consumers will receive. At first sight, the consumer surplus analysis thus
seemed saved. Soon, however, it became clear that the compensated demand
curve discussed above could understate the benefits of a project substantially.
This can be shown by constructing a demand curve under the assumption that
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the real income of the consumer is at the level he would have had after the change
had taken place (i.e. at point D in figure 2.1). Such a demand curve may be called
an equilibrated demand curve because the consumer’s income is equilibrated
to what it would have been with the change and could be constructed as follows,
Assume that the consumer has a real income as at level ID and that the price is to
be increased from CD to BA. Then, instead of mulcting the consumer, he should
be given, if one wanted to keep the real income of the consumer unchanged from
that at point D, additional amounts of money for every incremental increase in
price. IHC is the demand curve under such a procedure. This demand curve can
also be constructed by a reasoning analogous to the first case. One should ima-
gine here that the consumer’s demand curve is to be constructed under the
assumption that the consumer’s real income at level A should be the same as that
which he wouid have if the project had aiready been implemented. The con-
sumer should then be given at point A additional amounts of money equal to
the difference in real income between levels D and A and the discriminating
monopolist should again charge the maximum price that the consumer is
willing to pay for every increment beyond OA. Also in this hypothetical case,
one would end up with the equilibrated demand curve IHC. On the basis of this
demand curve the gain in consumer surplus on the additional production is IEC,
and on the total production NKBHC + BIH. In the Hicksian terminology, it
is called the equivalent surplus’’ since it is the increase in income that would be
necessary to leave the consumer as well off when he consumes QA units at the
price BA as he is when he consumes OD units at the price CD.

As a result of the Hicksian analysis, it appears that there are three demand
curves, each with a different consumer surplus. Consequently, it seems to have
brought us back to MAARSHALL’s statement that the consumer surplus analysis is
only valid if the good in question accounts for only a small part of each con-
sumer’s expenditure. In such a case there will be no change in the real income of
the consumer and the compensated and equilibrated demand curves (BG and
IC, respectively) will coincide with the Marshallian demand curve (BC). Prob-
lems arise when there are income effects, i.e., when the good in question accounts
for a substantial part of consumers’ expenditures because the three curves will
then be far apart. The question thus arises as to which one, if any, of the three
demand curves should be used for the measurement of the surplus.

1t may be recalled that the compensating surplus was arrived at by measuring
what consumers would have to pay in addition to the price if they were to re-
main as well off as they were before the project was started : in other words, what
bribe the consumers can afford to offer in order to have the project undertaken.
On the other hand, the equivalent surplus measures what the consumers should
receive in money if the project were not undertaken so as to leave their relative
well-being unchanged from the position they would have with the project: in
other words, what bribe should be given to the consumers if the project were
not undertaken. HECKS's two surpluses are thus compensation payments. In
Chapter 7 where the compensation tests will be discussed, we will show that they
cannot give the answer if we want to evaluate the distributive aspects of a pro-
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ject. Why is that so here? The answer is clear. The first compensated demand
curve shows demand when real income is held constant at the original level A.
whereas the second equilibrated demand curve shows demand when real income
is held constant at the level reached after the project’s implementation, the level
D. But since real income at D) is higher than at A, the marginal vitility of income
of the consumers is lower at D than at A. In other words, while we have been
trying to express the total increase in welfare in money terms, the marginal
utility of income has changed. It thus appears that the consumer surplus concept
involves measurement of something that is inherently impossible to measure if
the values of the marginal utility of income are not known, except in the case
where the goods account for only a small part of consumer expenditure.

The above short discusston cannot, of course, do full justice to the Hicksian
analysis. Enough has been said, however, to show that the concept becomes less
useful in the case of goods with substantial income effects. Hicks, who started
to analyze the concept with enthusiasm in 1939, is hesitant about the usefulness
of the concept in his 1956 book.!2

2.3. SoclAaL WELFARE AND THE (CONSUMER SURPLUS

The inherent difficulty of the consumer surplus concept is that welfare changes
are being expressed in money terms. It seems to us that there is only one way
out of the dilemma, namely, to express the welfare changes in utility terms. As
is well-known from the theory of consumer choice, a consumer will maximize
his utility by buying a quantity of a commeodity such that the utility per dollar
spent on the last unit will be the same as the utility per dollar spent on the unit of
every other commodity: otherwise he could increase his welfare by switching
expenditures from commodities where the dollar spent has a low utility to those
where it has a higher utility. Denoting the utility of the last dollar spent (the
marginal utility of income) by u,, the marginal utality of commodity x by ux,
and the price of the commodity by px, the equilibrium position of a consumer
at any price situation is ux/px = #m. Hence, the change in welfare due to a price
change can be found by evaluating the consumer surplus change due to the
price change at the appropriate marginal utilities of income. The change in the
surplus can, of course, be measured only with the help of the Marshallian demand
curve since the compensated demand curves by definition do not indicate what
the income changes are,

An cxample may perhaps be useful. Assume that in figure 2.1 the demand cur-
ve BC represents the demand curve of a single consumer. Then, if the price
were to be reduced from BA to CD, his additional consumer surplus would be
equal to the area NKBC, which may be written as A P(Q + '/2A Q). To arrive
at his welfare change in utility terms this expression must be valued at the rele-
vant marginal utilities of income (). A good approximation will often be to
value it at the average of the marginal utilities of mncome corresponding to the
situations where the old and the new price applied, and the welfare change can
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