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1. Introductory.

Among the information on which & development plan for an eccnomy must be
based the information about a considerable number of individual projects ranks
high. From it we must learn in wnich activities the country considered possesses
compawative advantages, that is, will be most successful in international compe-
tition and hence i enlarging its naticnal income. This information on single
projects can only be obtained at the cost of much work of many different experts
and hence requires much time. This aldfis may b& the reason why the collection
of this information should be the work to be undertaken first of all. After the
information has been collected the projects must be selected; prioritjes must
be apportionsd and this regquires an appraisal. This paper mainly deals with
the methods of appraisel availabie and the necessary information.

2. Description of Projects.

As a project we will usually consider a set of activities carried oul in
an organized way by an institution immediately responsible for it. Moest fre-
quently projects will be the construction and operation of a factory; a mine,

. @ road, a raiiway, a school or a hospltal. We may also consider as a project

a well-defined measure of govsrmment policy (say, the institution of a consul-
ting service for farmers in a certain district or the whole country) or a scheme
(say, a marketinz scheme). As a rule the discripition of such p*ojecu; must be
given in considerable details all the information necessary to carry it out.
This implies a large nuwber of technical detalls and specificaticns, time tables
for the various activities to be undertaken and sc on. While it is a matvter

of the technicians involved to determine how this type of information has to
look, the economist in charge of the appraisal of the project also needs a cer-
tain minimim of information not always uecessarily iacluded in the usuel descrin-
tion. We will deal, in this section, with the principles invelved in this part
of the information weadsd.

Basically information must be p» mé*dﬁd on two categoriss of phenomena e
be represented by variables xy and y The former will be called the contri-

butions the project is expect&d to m&ke to the aims of development pollcy and

the latter will be called the quantitiss of scarce factors to be used in the
project's execution. As a rule the former catsgory represents the "advantages"
of the projett and the latter the "sacrifices" to be make. By the 3p=cial terms

' we have chosen we want to stress that there should be a corrgspondence, in set-

ting out these advantages, with the gemeral alms of the government's development —~
policy; and, in esgtimatlng the sacrifices, with the concept of scarce factors.

In other words, the use to.be made of factors of production in abundancyy should

not influence our choilce.

Both concepts can best be illustrated by summing up the most frequent
examples of them. Among the aims of development pul&by an increase in national



product is the most important one. Further aims may be increases in employment,
more generally improvements in the distribution of income, among individuals,
classes and regions. There may be further adims such as the improvement of
health conditions or various cultural aims. The information needed is as much
as possible to indicate the quantities of the contributions expected. Thus Xy
may represent the increase in national preoduct, %5 the increase in employment

- say, in man-years - ; may be some measure of the improvement in income
distribution. In this la%ter case the units in which to measure the phenomenon
at stake are more open to debate, or at least to choice, than in the former two
cases. Here we must make this choice before knowing what to do. One possible
measure is the percentage of national income going to, say, the peasants, or the
workers, or both. With changes to be expected in relative numbers of the various
classes of the population the ratio betweenthe average per capita income of
peasants or workers and the population at large may be a better figure to choose.
‘Similar considerations may be applied in order to represent the distribution be-
tween regioms. As a final example; x), may be the decrease in the frequency of
some diseasss.

As for scarce factors frequently the most important examples are capital,
foreign exchange and various types of gualified labour. Thus, ¥, may be the
capital to be invested, Yo the amount of foreign exchangs veeded and y, may be
the number of engirenrs needsd, Many more examples, especially of other kinds
of gualified labour, may be addedﬁ

For both the contributions to aims ¥y and the quantities of scarce factors
needed xl it will be necessary to speci fy-thn guantities in thevarious future
years.

It would lead us too far to discuss in deteil how the various variables
mentioned must be estimated. Suffice it to say that a considerable number of
methodological traps have to be avoided. The estimatioh of the contribution to
national product, for instance, must be based on sound concepts as to how to
deal with depreciation, debt repayment and so on. We must refer to economic
handbooks for this sort of question.

3 Technological Scrutiny,

Befor the figures of the technological description of any project are
accepted as the basis for estimating the vaiables x} and yj Jjust discussed,
technicians must scrutinize the descrlptlon and gudwe its dagree of realism,
Thus, if a project for an 1ndustr1gl plan is considered and the figures have
been based an experience in some highly denloped comtry, these figures.must

be correcieu ior the dicisrence in circumstances between that country and the
country in which the project will be carried out. There may be differences in
labour productivity, in water supply, in climate; in maintenance of capital
goods and so on and so forth. Sometimes some broad statistical studies may be
available as a clue for thiz sort of correction; more often the personal
experience of entrepreneurs or experts must be called on.




Next, market studies may have to be made in order to scrutinize the as-
sumptions made with regard to sales. Similarly, inputs needed may be a subject
for market studies as wells will the goods needed be available at the prices
assumed in the description of the project. A number of legal and tax assump-
tions made may have to be scrutinized as well.

An important aspect, somewhat related with the preceding ones but worth
mentlioning separately, is the one of the optimum plant size under the condit-
ions prevailing in the country concerned. Sometimes precise studies will be
available to find out which production volume represents the optimum, that
is, leads to lowest per unit cost. Sometimes crude statistical indications from
production statistics or censuses of production may be helpful. As a rule, no
vnits should be established clearly below the coptimum size.

Most of the checks briefly described under the presemt heading will have
to be carried out in narrow co-operation bstween technicians and social
experts. They are not described in detail here since they are not typically
‘part of the economic appraisal, but rather constitute a prelimiary stage of
~the work. The volume of work involved will be considerable, however.

L, The Complementarity Method.

Before embarking upon the treatment of the most desirable method of
appraisal we must briefly deal with a "second-best" method which, for lack
- of sufficient data; must often be applied. Whensver the information described
in section 2 is not available, or highly incomplete, we are compelled to use a
simpler and cruder type of appraisal to be called the complementarity method.
.In principle this method is based on the phenomenon that, very broadly spsaking,
there is a parallellsm between a country's general level of well-being and the
level of its activities in various fields. This parallelism, which is not
necessarily a proportionality, is brought out by the so-called Engel curves,
indicating the relation between family income and family expenditure on'
consumer good items. It applies also to-a number of non-consumer activities
or activities not paid for by the consumer, including the development of the
road system, energy production or education. It applies more particularly to
what will be called national - in contradistinction to international - activities.
These are activities whose products EEHHSE_Eé"imported or exported, since their
transportation costs are prohibitive. Examples of national activities are

(1) building,
(1i) the operation of buildings,
(ii1) energy (except when electricity nets are interconnected),
(iv) personal services;
(v) retail and a considerable portion of wholesale trade,
(vi) inland transportation and communications,
(vii) government services.
L
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The method comsists of accepting projects to a total volume corresponding
with the "normal" relation between income per head and the activity's produc-
tion per head, provided the project is efficient. The "normal relation may
be read off from international comparisons. Examples may be the volume of ;/h\
education of various types, the volume of health facilities, several other
social" activities and the production electricity.

The complementarity method may also be applied whenever a project of
minor importance has to be appraised which is tecmically complementary to
some big project already accepted. An example may be a minor extension of the
road system in order to connsct a facior.

5. 'Complementary Bunchess the Semi Input-Output Method.

We ars now going to discuss the main method of appraisal based on infor-
mation on the contributions made to the aims of development policy and the
use of scarce factors. The first question we must answer is to what complex
as a unit or building block in national development we must apply our method.
Contrary to what iz often done we cannot take single projects as our subject
matter. The reason is tc be found in another typs of complementarity
characteristic of the structure of economies, dae to the existence of national
activities as defined in section li. Because of the impossibility to import the
products of these sectors, each extension of an international sector must be
accompanied by an extension of the national sectors. This would not be necessary
only if there were considersble overcapacity in the national sectors, but it is
in the nature of a development plan to assume no overcapacities @ in most cases
they are a waste.

Let us take an example. Let the sxbtension of the spinning capacity of
‘the country be considered; this is an international project, since yarns can be
imported and exported. The spinning industry needs inputs from a number of
national sectors, howsver; and these themselves will need further, indirect,
inputs from national sectors. Of course there will zlso be neesded inputs from
international sectors, but thess can be imported and there is no necessity of
an increase in production. What has to be combined with the execution of our
spinning project is an expansion of the capacities of all national sectors,
covering the direct as well as all the indirect inputs of all "rounds".
These expansions can be estimated with the aid of the so-callad semi-input-
output method. We will set out this methed presantly.

Let v, be the increase in production of sector h and let cp be the

=il e e, 2 = e . K
increase —in consumption, Zh the increass in export surplus (which may
be negative and then represents an import surplus)o The equations of an input-
ouytput model for the increases in produchion, consumotion and export surplus-
assuming no changes in investment - may thenm be written:

ot o3 ’1.“‘ o A o A
iy S Oy M hy e T (5.1)
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We may assume that cp = ﬁhy, where y is the increase in national income.

(1 v =2 ¢
Z-yﬁ'h 9 Vo)h " (5:2)

=

The problem we want to solve is the following. We are given the increases
in productlon of the international sectors; if the spinning industry is h =1,
then v; is equal to the planned increase in spinning production and all other
v, for international 1ndustries are = 0. We are also given that for the

= national industries e The unknowns of our problem are the production
increases in the natlonag Sectors and the changes in export surpluses of the
international sectors.

By writing down the equations for the national sectors we will find that
these equations contain as unknowns only the v; for these sectors. That means
that the problem ¢an be solved by using only- —a portion - and probably the
smaller portion - of the total set of equations of the 1nput-output method.
This is why the method has been coined the semi input-output method. An
example may illustrate the situation more easily than a completely general
notation. Let us assume that we have 6 international and 3 national sectors
and let the latter be indicated by h = {,8 9. We then have vlgiven and vp = ¥
—h = _5 = O. also 37 = e = e9 = 0: As a consequence (3 2) becomes;

y =f701 v1 + Yo7 V7 * Po8 Vg * #og V9 (5.3)

The relationships between consumption increase ¢y and income may be
written. s

3:

Ch = rhy (S-h)
from which we deduce;
= _ ¥
e =2y W71 *Por V7 * Pos V8 * Fop V) (5.5)
‘and similar expressions forl_r_:sfand.‘_g9
Equations (5.1) for the national sectors will become:
vy = (7War 71 * Fog V7 * fos Ve *#o9 V9 * W Tt h /00 7g (5:6)

and similar equations for vy and ¥o.

These in fact only contain the unknowns Vos ¥g and v, and their solution
is much simpler than the solution of a completg tradltlonZI input-output system.
The remaining unknowneé € ccecoes. each of them can be found from one single
equation, namely the one for the secéor concerned.
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We now kmow the increases in productlon ¥., vo and vg which are comple-
mentary to the planned i&pqegse ¥y in spinning. We will call the joint invest-
ments needed in order tq,aftain this increase in v, and the complementary Y7s¥g
and vo the complementary "bunch" of investments needed and our method of app-

raisal will be applied to such a bunch instead of to a single project such as
the increase in spinning capacity.

It should be kept in mind that intermational projects are always indepen-
dent of each cther, We can carry out a project in the weaving industry without
increasing the capacity of the spinning industry, because yarns can always be
imported. In fact the Netherlands, for instance, have always had a larger
weaving capacity than corresponded to their spinning capacity, since they
regularly imported yarms.

Since the traditionasl problem of the input-output method always assumed

that the input structure would not be changed we cannot apply the method in
its traditional form. '

6. The Main Criterion of Appraisal.

In order Lo choose between a large mumber of Ybunches” of projects those
which are the most attractive ones we will comstruct a criterion to be called
the main criterion of appraisal. By this phrase we remind the planner of the
necessity to apply additional criteria in some circumStances which we will
discuss later (section 8). The main criterion as we conceive it compares,
in a ratio r, the "advantages" with the "disadvantages" of the bunch, or, in our
terminology of section 2, the contributions to the aims of development policy
with the sacrifices in termes of scarce factors to be used. If there is only
one aim, say to contribute to national product, and only one scarce factor,
say capital, the criterion will take the simple form

X
1

= s 6.1)

r ¥y (6.1)

where Eﬁ'is the addition to national product and I is the quantity of capital

invested. If 5% is calculated on an anmnual basis, this criterion coincides with
the output-capital ratio and 1[: represents the capital-output ratio or the
recoupment period as used in commmist countries.

As a rule there will be more than one aim of development policy and more
than one scarce factor. The problem then arises how the combined effect of
such contributions or uses can be expressed. In principle we must know the
relative importance of the various aims and the relative scarcity of the wvar-
ious scarce factorsi both may be given the form of prices and only relative prices
matter. That is, we can attach a price 1 to the first aim and a price 1 to the
first scarce factor; then our criterion runs

Xy + DyXy +_p3x3 B (6.2)

r = Sa—
Ti 7 ¥, T Ay e
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where Ri represents the price of aim 1 in terms of aim 1 and gl the price of

factor j in terms of factor 1. It will be understood that there is a difference
in the nature of prices p and g. The former can be autonomously determined by '
the policy makeras but the latter must reflect the relative scarcities of the
scarce factors. Their estimation will be discussed in section 7.

It is deemed desirable to make a distinction between the contributions
to aims made in successive years, the X. will be relatively numerous and among
them may be the contribution to nationa® income made in years 1,2, 3 and so on;
the prices to be attached to the later contributions will then reflect the
discount applied to later comtributions.

If Xy represents, as befors, the contribution to national income and Ess
foq instance, the one to smployment, then p, stands for the importanmece-attacheds
by the policy maker, of a unli of employment%, say a manyear, in terms of a unit
of’iﬁ%ggéj“ﬁﬁy—”a pound. It may be ascsrbained by interviewing policy makers.
Of course it may be different for differsnt policy makers and the fundamental
problem arises which "average" to take of the different quotations obtained.
Since this is again a policy decision the econowmist as such has no answer.

The use of the criterion consists of selecting the ngéf;f’punches showing
the highest r first and descending to lower valuss until the total ameunt of
capital available has been used up. If the prices g are chosen in the correct
way the other scarce factors will be exhausted at the same moment (cf. sec-
tion 7). The gunantities of scarce factors available are the omes derived from
a previous stage of the planning process, the macrc-stage; but they may have

to be revised during later stages. A portion of thess quantities may already
be earmarked, however, bscause of the execution of projects already started
before.,

Finally we must be aware of the fact that the estimate of +the contribu-
tion to national product to be expected from any project requires the appli-
cation of some prices; especielly of the goods produced and the necessary in-
puts. These prices have in common with the prices to be applied to the use
of scarce factors that they should refliect the relative scarcity of the
commodities concerned (see also section 7 below).

7. Shadow Prices for Scarce Factors.

As already observed, the prices g in our main criterion must reflect
the scarcity of the scarce factors J used by the project bunches. The diffi-
culty one encounters in developing countries is that so often the market or
official prices do mot do sc. They are often fixed without regard to scarcity
conditions, as a number often called accounting or shadow prices. In principle
these should be eguilibrium prices, that i1s, prices at which demand for and
supply of ‘the scarce factor concermed are equal.

It will not often be possible to make very pracise estimates of shadow
prices, bub even crude guessges may be bebher than the market prices. We will
discuss a number of possibilities to arrive at such guesses.



A relatively simpls case is the one of a protected commodity, that is
a commedity on which an import duty is levied. Although such commodities are
not usually considered as factors of production, they may occasionally be among
the inputs of other commodities and then be treated as a cfactor. Moreover, it
may be necessary to know their "true" prices in estimating the contribution to
national product, whenever they are themselves outputs of any project. For such
protected commodities not the internal (national) price; but the import prices
(c.i.f.) should be considered the better estimate of the shadow prive. Excep-
tion may be made omly when thers are clear indications that the world market is
in disequilibrium as a consequence of overproduction.

Less simpler is the next case, the one of forsign exchange rates. Often

currencies of underdeveloped countries are overvalued meaning that foreign
" exchange is undervalued at the official rates. An estimate must then be made
of the rate at which the balamee of payments would be in eguilibrium. The ideal
method to do so is to comstruet an ecomomic model, of which some well-known
exampleg have been givem by Profesgsor H.B, Chenery #), This may not always be
possible; the planning agency may lack the staff needed for such an exercise.
A substitute may then be an inmtelligent guess of an expert in monetary policy.
The error should be avoided, however, to consider "black!" or "free'" rates a
good estimate. These often refer to rslatively small portions of the market.
If, say, the official rate is 100 and the black rate is 200, but the amounts
traded at the black rate are supposed to be some 10% of total turnover in .
foreign exchange, then a hetier estimate may be a weighted average of the

two rates using as weights 90% for the official and 10% for the black rate,
hences

0.9 x lQO + Qul x 200 = 110,

Still more difficult are estimates of shadow prices for capital and
qualified labour. If they are serious bottle necks - and they often are -
shadow prices should be taken hlgher than market rates; but the guesses may
be crude indeed. The same-appliee to the time discount to be applied to future
goods. One may thinkfdf_the interest rate as a substitute, but since the
interest rate itself,-as the price o the use of capital, may have to be
corrected in an unknown way, there remains & considerable range of doubt.
Sometimes simply a few altermative guesses may be tried in order to get

information on the conSequencasu\(
e

Tdeally the complete seb of shadow prices may be obtained by an exercise
in programming, provided that we have informatlon on the quantities of the
scarce factors of all sorbs available and on all project bunches which will
be carried out, including the ones in sectors not under the control of govern-.
ment, such as small-scale business and sgriculture, In essence this exercise
consists of assuming a set of shadow prices snd computing the main criterion
for each conceivable bunch of projects. Taking then, in a tentative program,
all bunches, starting from the "best", unitil one factor is exhausted, we will
find what happens to the other factors. If they are all exhausted at the same
time we had the correct set of shadow pricss. If some factor is not yet
exhausted, we must lower its price and repeat the exercise. If some other

=) H.B. Ohenery and P.d. Clark, Imberidustry Beonomics, New York 1959, Chep.ll.

W.
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factor was exhausted already before the others were, its price must be raised.
Thus, by trial and error, we may arrive at the correct set. There are a number

of exceptiong to this procedure which have been the subject of a highly i
sophisticated literature; we will disregard them. They refer to the complications
due to individibilities For small countries such cases may be important enough.
We may hope that Tor small countries the exercise mey be feasible even with

such complications; some more triall and error will be needed in order to find

out what choice leads to the highest contribution to the aims of development
possible with the scarce factors available.

One of the outcomes of the exercise which need not bother us is the
possibility that one or more factors cannot be exhausted, while same other will
_“be. Then the former factors are not sctiwlly scarce and their shadow price can
be taken equal to zéro. i s 8 ' ‘

Finally it should be emphasized that if shadow prices camnot be ascertained
for each single future year, they should reflect the average scarcity to be
expected for the life time of the project. That implies that they may have to
be built on a careful anaiysis of future conditions and should be based on
conditions some five or ten years ghead,

If shadow prices are applied by government planners in their. appraisal
of project bunches, a divergence witlh the sppraisal by private investers will
be the consequence. A project bunch may be attractive on the basis of shadow
prices 'but not on the basis of market prices or the other way round. An impor-
tant policy question then arises. Can private investors be induced to make the
same choice as the public plammers? The well-known answer is that a system of
taxes and subsidies may create that inducement: the use of factors whose shadow
prices are below their market prices may be subsidized while the use of factors
in the qopposite condition may be taxed. Such subsidies and taxes need not be
the subject of separate schemes but can be built in into existing tax schemes
or socisl insurance schemes. Thus, investment tax facilities may be different
for projects of a labour-intensive character and for projects of a capital-
intensive character. Or socisl insurance premiums mey be transferred from
enterprises to public authorities, partly or wholly.

8. The Ifsefof Additionsl Cri‘téria.

We already mentioned that no practical cheice will ever be based on a
mechanically applied eriterion only, even if it is a sophisticated one, as our
main criteriom. This is so because the asswmptions underlying the theories on
which such a criterion must be based cannot be correct under all circumstances.
In practical terms.the last word mmst always be spoken by "wise men" who
intuitively take into account the neglected factors. Policy-makers must be
wise men and we can only hope that this is so. In theoretical terms we may .
try to indicate which type of deviations betwsen theory and reality may interfere.
There are too many to sum them up &all, since almost every portion of an analysis
contains approximations, certeinly in economic matters.
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One general type of deviations only will be mentioned. It may be
indicated as the existence of external effects; in the present context this
means that the execution of any particular project bunch A may imfluence the
attractiveness of another bunch B; this means that one cannot independently
decide on A and B. By the very introduction of the congcept of bunches we have
of course eliminated this possibility in its most obvious forms; but there may N
be cases where some external effects remsin. \/

Finally there may be some particular aims which it is difficult to express
in quantitative terms and which only play a role in a few projects; decisions
concerning such projects may have to be taken in an ad hoc way.

— (f . Y ./'
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use in the assistance of needy persons outside the United States,

d = Aid under Title IV of PL 480 which provides for long-term supp-
1y contracts. "The purpose of this title is to utilize surplus agricul=
tural commodities and the products thereof produced in U.Se o assist
the economic development of friendly nations by providing long=term credit
for purchases of surplus agricultural commodities for domestic consump=
$ion during periods of economic development so that the resources and man=
power of such nations may be utilized more effectively for industrial and
other domestic economic development without jeopardizing meanwhile adequate
supplies of Agricultural commodities for domestic use¥, (1)

9, To recapitulate, the American system of aid includes an extensive
variety of operations each one of which is subject to specific condit-
ions designed to attain given objectivess Aid may be effected on a grant
basis or lcan basis repayable in dollars or local currency as the case mey
bee It may be given in money or in kind, and may be committed to certain
projects in the recipient country or granted generally without such come
mitmente

The major aid legislation is the Mutual Security Act of 1954 az amen~
ded { Public Law 665, 830 Congress) which provides for the folleowing types
of aid ¢

1 = Military Assistance.

2 = Economic assistance 3
a) Defense supporte
b) Development loaxn fund.e
¢) Technical cooperation.

d) Special assistances

This is supplemented by the Act for International Developjent of 1961
which provides for the following types of aid 3
a) Development grantse
b) Investment guarantees.
¢) Surveys of Investment oppertunitiese

d) Development »esearche

(1) Section 401, PL 480
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In the educational and cultural field American aid is subject to
the United States Information and Educational Exchange Act of 1948 as
amended ( Public Law 402 80 th Congress ) and the Fulbright Amendment
to the surplus property Act of 1944, The former provides for assise
tance in the form of interchange of persons, books and materials, and
aid to educational and cultural institutions, The latter provides for
the use of local currency to finance studies research, education and
transportincident to scholastic activities,

The Agricultural Trade Development and Assistance Act of 1954 as
amended ( Public Law 480, 83 Congress ) provides for aid in the form
of surplus agricultural commodities,

Such are the major operations curried out by the United States
Government under foreign aid programmess In addition account muse be
taken of aid operations undertaken by private organizations such as
Ford Foundation, Rockefeller Foundation, and scores of other private,
secular and denominational, organizations., Their programmes consist
of grants, in money or in kind, for charitable as well as development-
al purposes,

10 Soviet aid, on the other hand, is much more simplee The usu-
al form is to accord long=term credit facilities, at generous terms of
repayment and low rates of interest.

The beneficiary is entitled to use these facilities within a spe=-
cified period to pay for services, commodities and experts from the
Soviet Unione In the majority of cases credit agreements provide for
the establishment by the Soviet Union of industrial enterprises as
running concerns; so that economic and technical aid are wrapped up
in one package deal. The main point is that credit, not grants, is
the dominant form of alde For various considerations to be enunciated
later on grants play a minor role in the Soviet System of aide This
goes for all Soviet Block countries with the notable exception of
Chinae ( 1 )

Other countries of the Western Block as well as Japan engage in
practically all types of aid operations whether in the form of grants- -
although on a modest scale compared with U.S. = or credit facilities;
technical as well as financial, In the case of Egypt, however, aid -
from these sources was mainly in the form of credit facilities, As

(1) Klaus Billerbeck g " Soviet Bloek Foreign Aid to the Underdevelop-
ed Countries ", Hamburg Archives of World Economy, ppe 40-44



