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an evaluation of the project, however, a different criterion is required which
derives from the point of view of the nation as a whole. Thus commercisl
profitability may be regarded as a pctentially useful tool for positive analysis,

but as an inadequate busis for normative Judgement .

Tc pursue the issues raised above, we require first an understanding of
what is meant by commercial profitahility. Part II of the paper introduces the
concept of commercial profitability and discusses a number of ways in which it is
measured in practice. Part II] takes a critical look at commercial profitability
as a basis for evaluating industrial projects, and discusses the reasons for
which it must be regarded as inadequate. In Part IV, the concept of "national
ecouomic profitability" is introduced as an alternative to commercial protit-
ability. Part IV concludes with a brief discussion of some of the basic princi-

ples of social benefit- cost au.alysis: the evaluation of projects according to

the criterion of national economic profitability.




II THE MEASUREMENT OF COMMERCIAL PROFITABILITY

The comrercial profitability of a project is a measure of the excess of the
total money receipts cver the cotal money expenditures associated with the
project. It is of ‘nterest to a private firm preciselv because the money receipts
represent the berafits accruing to the firm and the money expenditures constitute
the costs iIncurred by the firm. The grester the excess of money receipts over
expenditures, the more profitable is the project from the commercial point of

vies of the firm.

The measurement of the commercial profitability of a project begins with
& ctaplets, time-wise description of its physicel corposition. On the basis of
tha relevent engineering stulies and designs, the quantities of inputs and out-
puts of 5cods aid services that make up the production process must be projected
1Or everv y~ar of the expected project lifetime. The seccnd step in *he proce=~
arez It o avtoch money values to each of the physical inputs and outputs at
exch point iu time. Or the besis of demand and cost cstudies, the relevant prices
rw ¢ be projected into the future ard multinlied by the correspanding inputs and

outpuis ©o yield monay estimates of expenditures aad receipts in each year.

:he last, und conceptuiliy the mosi difficul:, step in the nssessment of
cczrercial profitibilily is to calcvlate a single neasure of profitability on
toe bas’s - F “h: siven time stresms of cxpenditures and receipts. It is easy
ercugn to measurc the excess of receirts over expenditures in any singie year,
bt how oon the nrofits of different years  sometimes positive, sometimes
regative - he » whined into a unique measure of uver—ell profitability? The
r=ovler. ~f cid0iing ar apprepriate incertru.pore’ criterion .as long troubled
iaveulzerns analysL. end rroject evaluators, and there is still ao general
fjre.xent aoott the dest technique. In the paragraphs to fullow, wve shail dis-
©S88 ari1 cwrpare o number of slternative intertemporal criteria that have been

suggested and vsed in prectice.

ihe 2=k (o1 rezoupment) period

One of the sirplest meacures of commercial profitability ~ often usad in
™einzes nractice pirecisely beeause of its simplicity - is the pay-back (or
12ecuglent) pevicd. It is defined as the number of years that it takes for the
r¥pecvcd slrcam of net ewrnings (receipts minus cxpenditures) to pay back the
iritisl capital outlay of a projcct. If we let K denote the initial capital




outlay, B, the gross benefits (total rceeipﬁc) in year ¢, and 0, the opersting
costs (current expenditures, excluding any allovance for depreciation) in year
t, we may define the pay-back period as T* years, vhere

T'l

I (B, ~0) =K (1)
t,-].t' t

According to this critericn, the smaller 13 T*, the better is the project, for
the faster one recovers one's initial investment expenditure. The criterion may
be used to rank a set of projects from which a iimiied nusber may be chosen
according to the sigze of the investment budget.

Apurt from its simplicity - which may justify its use for limited screew
ing purposes - this criterion has little to recommend it. It fails to take into
account, any benefits and costs that occur after the recoupment of the initial
capital outlay, and is therefore unable to discriminate among projects with
different lifetimes. Even vithin the recou.ment period i1t takes no account of
the timing of benefits and costs, and 1. therefore unable to distinguish detweem
projects vith different time patterns of inpute and outputs. Finally, the
treatment of the initial capital ocutlay K is ambiguous unless all of the invest~
ment takes place within a reasdpably short period of time.

All of the more scphisticated measures of commercial profitadility iavelve -
directly or indirectly - the notion of time discounting. To compare the receipts
and expenditures ~ 1.e. the cash flows - associated wvith a project at differemt
points in time, a rate of discount 1: introduced vhich measures the annual rate
at vhich the value of s current dollar declines. The process of time discount~-
\ng is simply the process of compound interest in reverse. At an interest rate
of 108, & dollar this year becomes $1.10 next year urd $1.21 the year after; st
a discount rate of 108, §£1.21 two years hence is worth $1.'0 next year or ome
dollar this year. To calculate the present value of any cash flow t years
hence, ve must therefore divide the value of the cash flow by the value of one
compounded at the given discount rate for a period of t years.

The present value of a given project is defined simply as the sum of the
values of all present and future net cash inflovs (mooey receipts minus money
expenditures), each discounted back to the present at a given ru‘e of discount.
Denoting the total receipts associated vith the project in year t vy B, (venefits),
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and denoting the total expenditures innchmtwct (costs), and esmming
& project lifetime of T years, ve may express the present value of the project
st the discount rate i as:

T B ~-¢C
PV(i) = —t % (2)
t5 1,0t

Bote that in this definition, capital expenditures amsd currest operstiag expendi-
tures (exclusive of any depreciation allovence) are trested equally: both are
included in CL’

Provided that a suitable value can be found for the discount rete i, the
present value criterion has much to recommend it as a measure of commercial
profitability. It is easy to understand and ~as8y to apply, and it takes directly
into account the fundamental prirciple of intertemporal cvaluation:  that bepe~
fits smd costs are of 1iffering value depending upon the time at which they
occur. An additions. savantage i3 that - in contrest to the aiternative criteria
discussed belov - the present value critericn reflects the volume rather than
the rate of profit associated with & project. This Bay be an i1mportant considers~

tiom in comparing wutumiiy exclus.ve projects or project variants.

The one potential Aravhack of the prosent value criterion i1s the require~
Bt of a magritude - tre rate of discount - which cannot be estimated from
project data alone. The rate of Aiscount us=d for discounting cash flows is
WSually identifi-d with some market rate of interest, o5r historical rate of
return (see below) based on the 2xperiznce of the investing firm. Under say
circumstances, these rates may be difficult to identify in a satisfactory wy.
Purthermore, except in certain special circumstances d1scissed in greater
datail st the end of Part [1, neither a rate 5f intorest nor & rate of return
By be the appropriate figure for the rate of discowt. For these reasons, &
Beasure of commercial profitability that is independent of any external magai-
tude often has greater appeal.

Ihe internal rate of return

Perbaps the most common neasure of commercial profitadility is the
internal rate of return | ;ometimes cailed the ‘yield”, or simply the
"profitability” of a project). It is define4 quite simply as that rste of dis~
count which makes the present value of the project equal to zero. Using the
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same algedraic sysbols as adove, wve may equate, the internal rate of returmn
vith p, vhere

Bt-ct.

(1+ (’)t

The advantage of the internal rate of return - vis A-vis the present value
measure - is precisely that it can be calculated directly from project data
(the time streams of receipts Bt and expenditure Ct) wvithout any appeal to an
externally given rate of discount.

T
PV(o) = & =0 (3)

The disadvantsges of the internal rite of return are several. In the first
place - except for a simplified case discussed belov - it is difficult to
compute. No simple anaiyt.cal method exists for solv ng equation (3); instead,
a tedious irial and error method is required in which different values of o are
substituted into the equation until one approaches the value which drives the
present value to zero. Secondly, the solution to equation (3) is not necessarily
unique; if the time stream of net denefits (Bt - Ct) changes sign more than once
over the lifetime of the project, it is possitle - even if unlikely - that more
than one value of p will drive the present value to zero. Finally, the internal
rate of return does not convey any information about the sise of a project;
vhen choosing between two mutually exclusive alternatives, ome might vell prefer
& big project with greater absolute benefits but a lower rate of return to a
smaller project witn a higher rate of return.

When the time pattern of inputs and outputs of a project conforms to a
very simple model, & simpler and more familiar expression of profitability may
be used for the internal rate of retum. In particular, if the emtire capital
utley - denoted by K - is made in an initial year O, and if in the subsequent
years | through T there are constant annual flows of gross benefits (total
recelpts) at a rate B and vperating costs (current expenditures, exclusive of
deprecistion allowaace) at a rate O, then we my define the equivalent sasual
rate of returr ; 8K

R e -t R (V)

-

mnni.mmmwmmm.uanumm
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equivalent annual rate of depreciation as a fraction of the initial capital
outlay K. If depreciation is calculated according to the "sinking~fund" rule
(so that the annual amount D is such that, if invested at an interest rate r, it
would provide a total fund of K at the end of T years), then =~ as shown in the
Appendix - we may write:

r
drT ) (1+r)T;;~ )

The straight line deprecistion rule corresponds to the limiting case when r = 0O:
= L
dyp = (6)
It is proved in the Appendix that p is precisely equal to the internal rate of

return p for a project of this simple form, provided that depreciation is calcu~
lated according to the sinking - fund rule with r=p.

Benefit-cost ratios

Another measur: of profitability - used especially for publie sector pro-
Jects - is the benefit-cost ratio. It is very closely related to the present
value measure, making use of the same time streams of benefits (B ) and of
costs (C ), as well as of an externally provided rate of discount i. Using the
same synhols as before we may define the benefit-cost ratio of & glven project =

evaluated at the discount rate i - as

si) = 1 ~—-———B—E-t-- : -~C—'°——-t-— (1)
t=0 (1+i) t=0  (1+i)
The benefit-cost ratio has nad a great appeal to government agencies as a method
of ranking alteru:tive projects, although 1t combines the only drawback of the
present value measure {dependence on an externally provided discount rate) with

one of the disadvantages of the internal rate of return (failure to convey in-
formation about the size of a project).

An altemative method of calculating the benefit-cost ratio is often used
vhen the time pattern of inputs and outputs of a project corresponds to the
simple model described in the special case of the internal rate of return. With
initial capital outlay K and annual flows of benefits and current costs B and O
from year 1 to year T, we may write the equivalent annual benefit-cost ratio as
_ B
g(r) = - - — = - (8)

O+1I+D 0¢(r+drT)K

were I is the amnual interest charge on funds committed to the initial capital

-1}
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outlay K, D is the annual allowance for depreciation, and r and drT are the
corresponding rates of interest and depreciation. It is proved in the Appendix
that B(r) corresponds preciscly to the generelized benefit-cost ratio B(i)
vhen the rate of divcount 1 i. set cqual to r and the rate of depreciation dr!
1s calculated according to the sinking-fund rule.

The choice of an appropriate intertemporal criterion

A numerical mcusur. of commerciel profitability is required to impose a
preference ordering on a set of alturnative projects, that is, to rank the pro-
Jects according to their desirability. This is cssential in choosing among
mutually cxclusive projects, or among differcnt variants of the same project.
But in addition to ranking vprojects, an investor must decide how aany projects
to undertake, how much to invest. Onc projcct may be superior to another, but
if neither are "profitable” it will not psy to invest in :ither one. Thus what
is required in addition to a procedurc for ranking is a decision rule for
accepting or rejecting & project, whatever its rank. Such a decision r.
usually takes thc form of & cut-off point: if the numerical measure of profit~
ability is greater than the cut-off value, accept the project; otherwise, reject
it.

Apart from the crude pay-back period, three alternative methods of measur—
ing commercial profitability were discussed sbove. present value, the rete of
return, and the benefit-cost ratio. The usual decision rules associated with the
threc measures are as follows: accept a project (1) if its present value PV(i),
at & given discount rate i, is greater than zero; (2) if its rate of return p is
greater than a given minimum acceptable rate pM; (3) if its benefit-cost ratio
B(i), at a given discount rate 1, 1s greater than one. Although the use of )
for ranking purposes calls for no magnitude externel to the project, its use in
a decision rule requires a cut- off point pM to be defined from outside. If we
1dentify both of the externally given magnitudes 1 and pM ~ &8 they are often
identified - with a single merket rate of interest r, then all three measures of
commercial profitebility lead to identical decision rules. The identity of these

rules follows directly from the definitional cquations (2), (3) and (7).

When it comes to the ranking of projects, there is no such harmony among

the three measures. It is easy to show that the orderings of a set uf projects

generated by the present value criterion, the internal rate of return, and the
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benefit~cost ratio need not - and gencrally will not = be the same. A large
project may have a relatively high present value but a relatively low rate of
return and a low vencfit-cost ratio. A project with low capital costs but high
annual reccipts and operatiug expenditures may have a relatively high rate of
return but low bencfit-cost ratio. Furthermore, the orderings yielded by the
present value and benefit-cost retio criteriu depend on the assumed rate of
discount and mey well chenge as the rate of discount changes. Projects with
quick returns are favoured by high discount rates, and projects with longer
gestation lags are favoured by low rates. In sum, the choice of intertemporal
criterion is clearly cruciai to the outcome of most investment decisions in-

volving the ranking of alternative projects cr project variants.

Which ¢ the alternative measures of commercial profitability is the most
appropriate, and how should it be applied? To answer this question in a theore-
tically satisfactory manner, we must gc back to the underlying logic of inter-
temporal evaluation. Every project generates a time stream of noney receipts
and money expenditures; by subtracting the latter from the former, we arrive at
a single time stream of net cash inflows. The problem confronting the evaluator
1s how to combine these arpual net inflow figures into a single, over-all
criterion. One possible solution that might suggest itself is simply to add all
of the annual figures together. But this i1s obviously inappropriate, since the
value of the cash to the investing firm is different at different points of
time. What is really required is to attach to net inflows at each point in time
a weight that reflects the velue of a dollar of cash inflow at that particular
time. If we denote the net cash inflow of & project in year t es Nto and the

£y

valuec to the firm of & dollar in ycer t as w_, then the appropriate measure of

t)
the over=all profitability of the project is
T

=
P= im0 Yy Ny (9)

The key to such & measure of profitability is of course the evaluation of
the time weights v, . We have rejected the notion that they are equal; what we
would find morc plausible is that = from the point of view of any private firm ~
the value of a doller should decrease over tize. A dollar this year is worth
more than a dollar next year, and & dollar next year is worth uore than a
dollar the year after. This notion is embodied in the procedure of time discoum-

ting. A glance at equation (2) shows that the effect of discounting at a rate i



is to attach to net cash inflows in each year t a weight equal to

1

w, = — (10)
From equation (10) it follows that S
{ et e | (11)
Vel

Thus the rate of discount i is equal to the annual per-unit rate of decline of
the time weights Wy - The usual ascsumption of a constant rate of discount i in
the evaluation of present value implies that the annual rate at which the value

to the firm of a dollar of cash inflow declines is constant.

Under what circumstances would the present value criterion with a constant
rate of discount i ve appropriate? Only if there is reason to believe that the
value of a dollar of cash inflow actually does decline at an annual rate i. In
particular, when a firm can borrow or lend as mucn as it wishes at a fixed rate
of interest r, then the firm should use the present value criterion with a dis-
count rate i=r. Because the firm can always trade a dollar this year for (1l+r)
dollars next year, or vice versa, the prescnt value of a current dollar from
the point of view of the firm actually does decline at the annual rate r. With
unlimited access to a capital market, the profit meximizing firm should under-
take all mutually compatible proj.cts with positiv. present velue at the given
rate of interest r; the total size of tue investment outlay will depcnd only on
the availability of such profitable projects.  To choose between mutually ex-
clusive projects, the firm should choose the one ranking highest in present

value.

The situation of unlimited access to borrowed funds at a given rate of
interest is - unhappily for project evaluators - seldom the rule. Most firms
have limited possibilities of raising capital, and face budget constraints om
investible funds. When the firm cannot torrow and lend at will, market rates no
longer reflect the anrual rate at which the present value of a dollar tc the fimm
dcclines. Tc preserve the logie of intertemporal evaiuation, s different msethod
i3 required to arrive at the appropriate tipe veighte., Unfortunately, there is
no longer any simple and objective procedure for determining these weights, and
thire i1s certainly no guarantee that the Appropriate weights will be such es to
iaply & constant rste of discount.
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A theoretically setisfactory approach to the problem of project choice
under budget constraints can be developed only by setting up a comprehenaive,
multiperiod model of constrained profit masimication. Such & model would include

(1) a maximai function incorporating the supjective time preference of the

owners of the fira for dividends declared from profits; (2) a sct of activities
describing the alternative projects available to the firm; and (3) a set of con=-
streints describing the time-wise budget and other limitations on the operations
of the firm. From the over-sll solution to such s programming model would
emerge the appropriate time weights W for evaluating any new project according
to the present value criterion, as well as a sct of accounting prices reflecting
the true value to the firm of various constrained resources (such as investible

funds in a given time period).

The very megnitude and compluxity of the task required to provide a the-
oretically satisfactory solution to the problem of project evaluation explains
why less accurnte and less sophisticated measures of commercial profitability

are wiZely used. The difficulty of deriving the appropriate time weights - or

the appropriete rate of discount - to use with the preseat value criterion under
budget constraints leads to a variety of substitute measwes. As noted earlier,
the present value criterion (as well as the benefit-cost ratio) is often used

i with rates of discount cqual to some market rate of interest, or some notion of
e marginally acceptable rate of return. Heither of thege alternatives can be
Justified except under very limiting conditions, but it is difficult to judge

in a given situation whether ths 1naccuracy will be serious or negligible. Even
~e88 justifiablc - but perhaps morc common - is the use of tne rate of return
criterion to rank projects, and the sclection of as weny projects from the top
of the list as will exhaust the available funds. In sum, the measurement of
commercial profitability - like most aspects of business practice - is frr from

being an exact science, and there is still a great deal of room for legitimate

controversy and a great deal of scope for improvement.




II1 THE LIMITATIONS OF

In the introduction to tnis paper it was stated categorically that commer-
cial profitaibilitv 's completely inadequate for government evaluation of
industrial projects. Why is this so? What should prevent the govermnnent from
using precisely the :ame methodology to evaluate its own projects as private
investors use to evaluate tneirsY The fundamental reason is that, whereas the
private investor seeks to evaluate the effect of & project on the welfare of
his own fimm, the government representing the nation as a whole - should be

concerned with the welfare of all tie people under its rule.

As soon as one departs from the interest of a single private firm to
consider what is best for society as a whole, one enters into the domain of
political science and ethics. The manner in which a society determines what is
in the collective national interest, and the sense in which the government gives
expression to the national will, are issues that 80 beyora the scope of this
paper. Whatever the particular form of government , however, and whatever the
nature of the decision making machinery, we can distinguish between the private
interest of an individual and the "social welfare’ of the communiity of
individuals. We assume that it is the national government - as the duly consti-
tuted political authority - whi‘h determines and erticulates the interests of

the community as a whole.

Commercial profitability could be used by government authorities to measure
the value oi a project only if the commercial profits of the project -~ as viewed
by a private investor - coincided with the net benefits of the project to
society as a whole. This would be true only 'mder a set of very limiting condi=-
tions. First, the money expenditures associated with the project would have to
reflect all of the costa incurred by society in connexion with the project, and
the money receipts from the project would have to measure all of the benefits
to society arising frum the project. Second, the intertemporal criterion used
for private evaluation would have to be relevant also for the community as a
vhole, i.e. the (explicit or impli-it) time weights associated with benefits
and costs at different points in time would have to refiect the relative value

of net benefits to the whole community at each point in time.
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Theee conditions are indeed extremely limiting. At each of the three
stages of private project evaluation (see part 1}, the conditions are likely to
be violated. In the listing of physical inputs and outputs at each point in
time, a private firm considers only thuse items which affect the firm itseif.
The government must (in principle) take into account 8ll of the items which
affect any agent of the econamy. In the valuation of the ,hysicel inputs and
outputs which constitute the project, the private firm applies merket prices
reflecting the costs and benefits to the firm 1tself. As a reflection of the
costs and benefits to society as a whole, however, these market prices may be
completely irrelevant, and - in some cases - they may not even exist. Finally,
to compare receipts and expenditures occurring at different points in time, the
private investor will look for a measure reflecting the changing value of a
dollar to the firm over time; there is no reascn to believe that the value of a

dollar to society changes in the same way as it does to an individual firm.

In brief, the profits of a private firm are likely to differ from the net
benefits to society both in resp~ct to coverage (the inputs and outputs included
in the evaluation) and in respect to valuation (the price attached to the inputs
and outputs, currently and wrtertemporaily).  in the remaining pages of Part 11T,
the nature 0. - and the reasons for - these aifferences will bhe gpelled out in
greater detail. These differences are s. wLde s pread particulariy n economies
in the early stages of industrialization - toat commercial profitability ioses
its relevance for the evalustion of andustrial projects.  This coneluasion
should not really be very surprising.  All povernments find themselves pursuing
policies inconsistent with a strictly commercial point of view, and {ew jeople
woul seriously suggest that commercial profitability is always the best measure

of socisl welfure.

Inadequacy of coverage

An analysis of the commercial profitability of a project fails to take
into ac~ount any benefits and costs accruing to eccnomic agents other than the
enterprise which undertakes the project (except in so far as these are translated
into receiuts and expenditures for the enterprise itself). At the same time, the
commercial profitability caleulus sometimes includes receipts or expenditures
assoclated wita the wroject which have no counterpart as benefits or costs to
any economic agent. These discrepancies of coverage arise in & variety of

ditferent circumstances.
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A glance &t the accounts of a private firm suggests several such dis-
crepancies. When a firm pays taxes to the government, they are naturally
treated as an item of expenditure; when it receives a subsidy for its output,
it enters as a receipt. Such taxes and subsidies involve no real movement of
resources, but orly a transfer of money between two economic agents (the govern- :
ment and the firm). From the point of view of society as & whole, therefore,
there are no corresponding costs and benefits. In the same way, a prlvate flrm
incurs a cost ir maintaining liquid balances as working capital, yet this in
volves no sacrifice of real resources and therefore no cost to society. And
any payment thet en individual firm makes to insure itself against the risk of
failure may be largely superfluous from a social point of view, since the
pooling of risis to many firms and undertakinge reduces greatly the over-all
risk to society. 2

Apart from such discrepancies between private and social coverage which
are largely of en accounting nature, there is an important class of social
benefits and costs - known as ‘external economies and diseconomies” - which tend
to be omitted from the commercial profitability calculus. An external economy
(diseconomy) exists when the economic activity of one individual or enterprise
results in a gain (loss) of weifare by another individual or enterprise. The
external economies and diseconomies arising from a given prcject are rarely
translated into money receipts or expenditures for the agency undertaking the -
project. This point can be illustrated with reference to a number of examples
typical of industrial projects.

‘Most industrial undertakings call for a substantial supply ¢f labour with
the skill and the experience to carry out a variety of complicated tasks. ‘Often'
such labour is not readily available and must therefore be truined as part of
the wdertaking itself. The costs cf training are incurred by the enterprise,
and the corresponding benefits are also captured so long as the loeally trained
labour is employed by the enterprise. But when the trained labourers leave to
find work elsewhere (on or before the termination of the project), they have
the advantage of newly acquired skills and experience which represents a real
social gain that does not accrue to the enterprise in the form of money receipts.

Labour training and skill formation are often immortant external economies of

industrial projects in a country where skilled labour is in short supply.




Examples of externa! diseconomies are also readily found in industrial
projects. The pollution of water by the discharge of waste material and the
fouling of air with heavy smoke are common features of many industries. Such
by~products of industrializetion involve an obvious social cost, sometimes they

are controlled by state regulations, but rarely are tuey translated into costs
for the enterprise.

Another class of external economies is associated with projects that are
large in relation to the cconomy of the area where they are located, or in rela-
tion to the over all demand anA supply of particular goods and services. A new
industrial project in an economically backward area may stimulate economic
activity in such a way as to lead to benefits for a wide range of people and/or
firms not directly connected to the project. The expansion of demand for
products used by the project may promote more efficient production and higher
profits in supplying industries; and the expansion in supply of the output of
the project may lower the price at which it is available in the market, and
thereby confer benefits on all consumers greater than anyv corresponding losses
by producers. The fact that many of the atove mentioned external economies and
diseconomies may be Jdifficult to quantify and to measure does not reduce their

significance in divorcing social welfare from commercial profitability.

Inadeguacy of valuation

If we assume for the moment that the methodoiogy of commercial profitability
could be so modified as to take into account all of the relevant inputs and output.e
and only the relevant inputs and outputs  from the social point of view, we must
still ask whether market prices are appropriate for the measurement of these
inputs and outputs. How do we know when a price is appropriate? A price is
supposed to indicate the value of a unit of the good or service to which it is
attached, in terms of some stancard monetary unit of account. The more valuable
is & good  i.e. tle greater the gains that result from having it, or the greater

the losses involved in doing without it - the higher the price that should be
attached to that good.

The key to the determination of an appropriate price is a criterion of

welfare with which to measure the gaine and losses associates with the addition

and subtraction of different goods and services. Indeed, & price is nothing but
& measure of the contribution to welfare of an extra unit of the good or service
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to which it is attached. PFor a private firm seeking to maximize profits, the
relevant welfare criterion is precisely the level of money profits accruing to
the firm. The loss in welfare associated with the use of an inpui is simply
the money cost of purchasing the input, and the gain in welfare associated with
the production of an output is the money receipt obtained by selling the output.
Thus the appropriate prices for the calculation of commercial profitability are

precisely the market prices of purchase and sale.

In the case of government evaluation of industrial projects, however, we
require a criterion of social rather than private welfare. Just as the private
firm seeks to maximize its own profits, the government should attempt to maxi-
mize the social welfare of the nation &s a whole. 1In order to do so, it must
use prices which reflect the marginal contribution to social welfare of each
good and service. The price of & project input should reflect the loss to the
rest of society in giving up that input, and the price of a project output should
reflect the gain to the rest of society in obtalning arother unit of that

output.

Is there any reason to believe that market prices can play the dual role
of measuring marginal contributions both to private and to social welfare?
Economists have shown that, under certain very limiting conditions, the use of
market prices and the maximization of commercial proiits - will lead to a
maximization of social welfare in the sense of & "Pareto optimum”. A Pareto
optimum is a situation in which no one person can be made better off without
reducing the welfarc of another person. To say that market prices will lead to
& Pareto optimum is to imply the following™ any project that yields positive
profits when its inputs and outputs are evaluated at market prices will result
in a new situation where some people could attain higher levels of individual
welfere and nobody would suffer losses of welfare. It is this conclusion
which leads many people to identify commercial profitability with social
desirability.

The conditions under which the conclusion is valid are the assumptions
that underlie the economist's model of a competitive market economy, from which
the result is derived. It is assumed that all markets function perfectly:
there are many buyers and many sellers, prices are determined by the free play
of supply and demand, and no individual buyer or seller can influence prices
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through his own bebaviour. It is also assumed that neture is such as to giw
rise to no external economies or diseconomies, nor to any kinds of inter-
dependence among producers and consumers.

Unfortunately for prc ect evaluators, the competitive model cannot legiti-
mately be used to justify the application of market prices in project evalustion.
The problems are twofold. In the first place, the criterion of Pareto optimality
reflects much too limited a concept of social welfare to serve as a basic stan-
dard of valuation. Secondly, the assumptions which underlie the competitive
model are so often violated in the real world that little confidence can be

placed in any conclusions derived from it.

The criterion of Pareto optimality

Pareto optimality is not so much a criterion of optimality as a criterion

of efficiency. A situation in which no one person can gain in welfare without
another person losing is certainly not to be preferred to a situation in which
there are still gains to be had for some without losses for others. In the latter
case there are unexploited opportunities going to waste: there is inefficiency.
But if Pareto optimality is & necessary condition for & social optimum, it

cannot be regarded as sufficient. There are an infinity of alternative situa
tions consistent with Pareto optimality among which the criterion does not
distinguish.

In particular, the criterion of Pareto optimality has nothing to say about
the distribution of income. The gzains of the rich are not distinguished from
the gains of the poor, for no distinction is made between individuals. As a
result, the use of market prices in project evaluation would be as likely to
chennel benefits to those who have as to those who have not. This neutrality
of Pareto optimality visc-& vis income distribution runs counter to the pro~
fessed objective of most nations to reduce the extent of income inequality.
Although it is arguable to what extent this objective should be reflected in
the formulation and evaluation of individual projects, there are few governments

that would be prepared to ignore the distributional consequences of their
undertakings.

Apart from the redistribution of income, these are other possible
social objectives which are ignored by the purely efficiency-oriented criterion
of Pareto optimality: the expansion of employment opportunities in an economy




characterised by rtructural voserluymeat, the achievemest of self sufficiemcy ia
& comtry hravily dependent on foreign aid; the provision of besic public ser—

vices, such as cduication ana medical [acilities, that would not pey for thes:
selves in free weikets. In al! of there Ca-es, & government might well be
prepared - in the interest of the natior as a who.:  to sacrifice some potes-
tial gains in irdividual welfere levels i o lsr .o make a .ontridution to
other sociai obj«clives. fet the market prices that would emerge under the
best of cirymgiances 10 a perfect .y (ompetlitive model would attach no value
to &ny o%ier ouj . cilve than & ael 1ncr»ase 1o the self -evaluated welfare of

some indiviials irye:oect.ve of who th. rainers are.

The assumptions ~7 the competitive mocs ]

i

Even 1f ad’iticns to indiviaual w21fare levels  irrespective of who the
gainers are, enc irrespeciivs of any sther objectives - were the only relevent
goal to guide [he evalustion ol p»3.%=°t3 marke. prices would still fail to
play the roic assigned to _hen In tre colppetitive model. The key assumption
of perfe~tiy functioning marke*s ic tu:l too ambitious a requirensent. Both
because of irnerent riarket inadejuscier, and hacause of institutional market
imperfections marke. prices tend to iose their norwative significence and

can therefore not e used o .l:esur: maiins an! losses to society as a whole.

Thers ¢ % cew=irin kirds <¢ cconcuic phenomena which by their very nature
preclude che urcper [wnctinninj of a rarge.. in such cases, wve may speak of
the inh:re..® inedequacy of the fres mar et system, For example, external
eccnomies ¢n' diezconomies  discnaced earlier under the heading of coverage -
cften give 15> Lo be2nefits =rj c ste *Lat air. :st capturec by the market
mechanismr. Wier=ver Ly welfare dcpend: on the activity of someone else, bdut
I cannot be rcde to pay for the beaelits I enjoy or 1 am not compensated for

the inconvoaience I suffer, thon “he nuket system does not functiom properly.

There ere rury examples of goode ani services that reflect external
economies ' r~ush interdevendence of consumption. As the owner of a telephone,
I stand tec "wefic (up %o a point!) the greater is the number of other sub~
scribers. As n participat in a pub.ic health programme or even as & non-
participant i.ving in the same area Ly welfare increases with the number of

other pecple lavelved in the scheme. let in neither case do I pay as an




isdividual conswumer for the extrs benmefits erising from the consumption of
others. The examples cited earlier of air and water poliution, and of labowr
skill formetion, reflect externalities due to the dependence of on+ man's wel-
fare upon the productive activities of others llere again the associsted
benefits and coste are not captured by the marxet mechanism.

In the case of certain 300ds and services that are joiatly consumed by
many individuals. more cons.mption for one man Joes not necessarily imply less
consuption for another. My use <f & road or a tridge except for minor wear
and tear, ani apart frorn any overc rowiing  does not reduce the benefits thst
others may ferive from it. 1Y) l.stening o & radis prograsme in no way pre-
vents anyone e'se from tunin, and enjOying Lhe sane programme. Such goods and
services are labelle’ public goods” berause they cannot te privately consumd
like orenges or haircuts. Tue chief characteristic of publi: goods is that
the marginal (extra) cost of providing for additional TOnSUNMPtion 18 1erc, 8o
that nobody should be prevented from tnsuming more 1f ne derives any positive
benefit from 1t. Yet such a policy would slso call for charging a price of
3ero, vith whick the 1nitial costs of production could not be covered. Thus
there 1s no market price that would lead to a BOCLAL Oplimae 1n such circum
stances, and the public sector s usually called upon o rescue public goods
from the inadequately functioning free market .

Another cosmon phenomer.on which vi .ates the ass.aptions of the competi-
tive model is that »f increasin, returns to scale’. The technological
characteristics of sany goods and services are such that the cost per unit of
output falls me.kedly as the scale of prodution ‘ncereases. Iteel mills,
electric power plants, and BNy Uther heavy industries show significantly in-
creasing returms to scale. Under such circumetan.ces, it i3 sdvantageous both
for a private firm snd for 30Ciety as a whole Ly produce in large scale units.
But the very ex.stence of large scale units is incounsistent vith the competi
tive requirement that there be large numbers «f relatively small buyers and
sellers in each market. large-scale production leads to situations of momo
poly (& single scller) or oligopoly (a few sellers) ‘nere firms can influssce
market prices by their own actions, and thereby prevent these prices from
servirg social rether than private ends.



Perhape the single market which one would expect on & priori growmds to
be inherently the most inadequate is the capital market. It is from the capital
market that the intertemporal prices so crucial to project evaluation must
emerge, as summarized in the form of the market rate of interest. Apart from
the institutiomal 4ifficulties of introducing perfect competition into capital
markets - due Lo increasing returns, lack of kEnowiedgs and -ommunication etce.
there is strong reason to believe that even a perfectly functionming capital
market may be inadequate tc register society’'s collective intertesporal pre-
ferences. This 13 because ccllective intertemporal preferences may well differ
from individual preferencer expreased in markets through privete, atomistic
decisions. [ may be willing to save for the future if others will 4o likevise,
but unless everyone 1s compelled to save together for the future [ may not be
interested in postponing my consumption slone, Secause of such considerstions,
the total flow of savings resulting from competitive market decisions mAy not
be socially optimal. s0clety as a collective whol= may attech a higher value
to savings than does the free market.

All of the cases 4iscussed thus far lead tc difficulties with the compati-
tive mode]l that are rot just institutional a matter of empirical fact Mt
that are inherent in the social and economic situation a metter of ,ogical
necessity. The inatility of the competitive model to deal vwith external
economies and disecouomies, public goods. increasing retusrns, and collective
decisions will lead to market faiiure whatever the nature of the market
institutions. Thus both in less leveloped and in advanced economies, in pooe
and in rich ~ountries, one finds the public sector playing & aajor role in the
areas of economic activity wher: these phenomena are importast. But market
fallure is by no means limited to such phenomena. Espec:ally in the less
developed economies, tnere are many kinds of institutional sarket imperfectioss

which also serve to inhib.t the amootr functioning of the market systes.

In order to function smoo.nLly, markets re iire large numbers »f buyers
and sellers, s high Jegres of knowledge, 2 steady flow of information, consider~
able mobility »f labour and of rescurces, and freedon from various restrictive
regulalions and practices suCh CORALLIONS Can UY Lieir very cature be

attained only after a considerstie Teriod of economic development. I[n “he sarly

stages of industrisiization, there are rarely more tisn a fev producers of any

€iven .ndustriai product. A relatively uneducated population and & relstively
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undeveloped system of transport and cosmumicatioms contridute to s lack of in-
formetion and mobility. The traditiomal social structure, the concentration of
power in the hands of privileged groups, and tae predominant authority of the
governament are often factors wuick *end to subordinate the role of the free

market in & poor country.

The result of such tendenrics oAy be obs-rved in & ¥.de variety of
different markets. Uomestic goods prices wre 1istorted by monopoly exploitation,
by speculation on tre part of traders, “v goverrnmental Price contros on various
comsodities, by, tariff prote~tion agnirnst for-1gn goods , and oy other instances
of private and publ.” iiterfereics with the aarkel mechanism. Capital markets
in particular suff.r from Bonopoly elements, from videspread ignorance, and
from arbitrary governm nt regulation , wite tre rosult LhAl intorest rates Ay
vary from as ow as 3 per cont for governmental igencies to as ~igh as kO per
cent for peasant farm.ro. Td.r such circomstances it is very hifficult to
argue that market rates of iaterest nav. any signafioance fur projert svalua=-

tion, or that the flow of 3avings in the cconomy is optumal on any sense.

labowr markets in 4cviloping voonomiss ofter l.splay & peculiar form of
structural cise puilivrium Mn o tre Ons hand, many dens: Ly popaiated countries
suffer from hi.gh rat. . of total and partial unompioyment. This leads to a sur
plus of mskiiled lavour  an? occomsy sally ver Of skilied jabour hotr in
rural and in wrhan arcms.  On U Sther nand o cause o th. political power
of the cmpioyvd, and th. reiuctance oF inatiiity of tie unemployed tao 14 down
WAges - wage rates Lu Lis organ.zod = ootors of the SCOnOMy remain substantially
nigher thar tne value of th output producsd by & margiral labourer [ sewhers
sf the cconomy. As a rosult, the sark.t g rat . feced ny an industrial

employer loes not refloct oo actusl cost o 851ty of hiring an o xtrs men.

Aol . Barcet wh.on i3 typically imperf ot in s noWay industrislizing
SCORORY 18 the foleign - XChange market. Becagse of the SOArLly Jncreasing im
port demand typical of tne wsriy “tuges Ot industroalization, r cause of an
£RCesBIve degres Of lomestic price wnflation 1w o r.sing devo.opment cxpendi
tures, many Y veloping cuartries face great pressar. o0 thelr vasance of pay

ments.  The rr5ait 18 S{%en A over TRl . =RCLANES rate which Bust Le

1efended by ti1gnt goverumental control of iaports and special incentives for
exports. Under such circumstances, the «fficial rate of exchang: for foreiga




currency wderstates the real valus of the foreiga currescy to the ecconoly - &
ssasured by the gains sssociatsd vith an erxtra unit of imports, or the losees

associated vith the diversion of domestic resources into am extra umit of

eEpoTLS .

T™us, the fallure of the market systen in developing economirs 1s due a8
such to institutional market imperfections as to innerent weaknesses in the
operetion of markets. Juch institutional imperfections tend to justify s
vider role for the jublic sector in developing economies than in economies with
sore highly developed market institutions. For the same reason, they call
for a more thorough mderstaading of the limitations of commereial profitadility.




If commercial profitabilit; must be lismissed as an insdequate criterion
for the formulation and evaluation of inlustrial projects, wvhat can replace
it? What kind o f analysis can be applied ty ,overnment sarthorities to select
those projects an’ project variants that best serve the interests of the natiom
a8 & whole?! The lenitny discussion in Part [l on what is wroms with commercial
profitability may iniirectly serve to sy gest the Principies upon which an
alternative and sore arprupriate sethodology saculd be based. To distinguish
1t from comsercial profitsiility, we shail -all the alternative criterion
‘national economic profiteb.lity . e formulation and evaluation of projects
according %o the cr.terion of natiunal economic profitability rather than

commercial profitability is generally called social benefit cost analysis .

The basic principie »f social Lenefit cos® analysie 18 to evaluate the
net effect of & project on the weifare of :0ciety as & whole rather than om
the velfare of a single individual, enterprise ~r agency. The form of a
social benefit-cost anelysis is no differen’ than the form of a private commer -
cisl profitability analysis. #irst, all of the inputs and outputs sssociated
with & given project must be recorded. econdly, prices nust te attached to
these inputs and outputs to translate the pliysical quantities into comparable
value terms. And finally, intertemporal we, nhts must be attached tc the net
value of the project in each year of its operation 30 as to reduce the time

stream of values toc a single over all measure cof profitabilit«,

A social benefit cost anaiysis differs from a corresponding private
profitability analysis only in its coversge of inputs and outputs and in its
valuation of those injguts and outputs, i.e. in the twn broad areas in which
the methodology of commercial profitability was found wanting. In a social
benefit-cost mnalysis we must interpret the inputs and outputs of & project
to mean all of the costs and benefits associated with a project, whomsoever
they affect. And we must use a standard of value to measure these costs and
benefits that reflects their impact on the over-all social welfare rather than
on anyone's private profits. The most difficult and the most important part
of any social benefit cost anaiysis is the determination of the prices used to
measure benefits and costs, currently and intertemporally. A detailed dis:
cussion of the issues and the methodology will follow in subsequent papers.
But a fev general principles may be introduced here.




Pirst of all, s clesr statemsnt of nstiomal objectives is required to
give coatemt to the notio. of national economic profitability. Secondly, there
must be an evaluation of the relative importance attached by society as a

vhole *o contributions to differsnt objectives ° under different circumstances,

snd at different points in time. Without such information, it is impossible
to give meaningful content to the concept of social welfare. And vithout a

vorking concept of social weifare, there can be no meaninzful prices - for a
price is simply a measure of the contribution to (social) welfare of an extra

it of the gond or service to which 1t is attached.

Once a basis has been established fnr comparing contributions to differ—
ent objectives, and for evaluating contributions at different points in time,
the problem of pricing may be reduced tc the measurement of benefits and costs
vith respect to each separate obtjective at eacu distinct point in t.me. Where
market prices exist, they may serve as a point of departure for measuring bene-
fits and costs. But wherever there is reason to believe that a given market
price fails to reflect the real benefits or costs to society - because of
market inadequacy, market imperfection, or any kind of market failure - the
market price must be systematically corrected or altogether replaced in an

effort to move towards a more appropriate social measure.

The methodology of social beneflit -cost analysis 1s not easy to apply -
and it may sometimes appear impossibly difficult. But this does not argue
againat the validity of the spproach, nor does it strengthen the case for
commercial profitability. An industrializing economy is an extremely complex
phenomenon, and one would hardly expect the optimal formulation and evalustiom
of industrial projects to admit of simple rules of decision-making.



_33-

endix

In this brief appendix we spell out some of the algebre that underlies
the discussion of rates of return ana bencfit cost ratios on pages 20-22

of the text. It will te helpful first to consider the following expression:

T 1
Vo = L |—&—
T t=1 It(lﬂ‘) t}

(A1)

vrT represents the present value of a constant flow of one unit discounted at

a rate r over T periods. Since this expression is embedded in a number of

different financial magnitudes, we seek to convert it first into & simpler

algebraic form.

Making use of the following standard identity:

AT (0 <a<1)

t=0 1-a
We may wri‘e:

t
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Therefore:

(A-2)

(A-3)
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(A-5)
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Nov ve may proceed to derive the expression given in equatiom (5) of
the text for the rate of depreciation 4 T according to the sinking fund rule.
We wvent to determin~ the fraction D/K, where D iz the constant annual amount
vhich must be inve 1 at an interest rate of r per ann'm to provid= a total
fund at K at the end of T years. An amownt D invested in year t will provide
a total of 5(:101-)‘1"t by year T. Thus we require:

T
K =1 5 ()Tt (*7)
el
- r T -
s D (1+r) I (ler)
=1

= D (1er)T v

a, = D/ 8

QJ .’.
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To proceed further, we introduce a new term LW vhich is defined simply
as the sum of the rate of depreciation d T (calculated according to the
sinking fund rule) and the rate of interest =

a, = d, +r (a-9)

Expressing 4 _ dir:ctly in terms of r and T, we may revrite o 88 follows:

rT

'y .-———‘——L——-—- +r (A-ID)

Ve are nov in & position to prove the assertions made on pages 1k and
15 of the text. Ve counsider s project vhose time pattern of imputs amd owt~
puts conforms to the following simple model:

1) & single capital outiay 7 in year O,

2) s constant annual fiow of benefits B from year 1
through year 7,

3) & constant annual fiow of opersting coets 0 frem
year 1 through year T.
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Piret - we shall prove that the equivalent mmmﬁt—eoat mioi(r)
defined in equation (8) of the text as

B

f(r) = =
+D 0+ (r+d o)X (a-11)

- oot

0+

corresponds precisely to the bemefit-cost ratio 8(i) defined in equation (7),
using & discount rate isr

T B, T ct
8(r) = I y L T (A-12)
t=0 (1+r) t=0 (1l+r)

In order to do this, ve need only substitute the constants K, B and O into
equation (A -12):

s(r) z: / {— ] (A-13)
tsl  (1er)® t-1 (1er)®

35.
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Nov we wish also to prove that - given r=0 in the calculation of
dﬂ, = the annual rate of return p defined in equation (4) of the text as

..
!

- B=-0-D B- 0 ‘
v " de (A-1k)

corresponds precisely to the internal rate of return p defined in equation

(3):

T Bt . %
BV (p) = 1 E-——%t - g ( A-15)
t=0 (1+p)~

We begin by substituting the constants K, B and O into equation ( A=1-):

T ww .
PV(p) = -k+1 B2-0 (A-16)
t=1 (1+p)
- . T
= =K+ (B- 0) z ~}7
t=1 (1+p)

= VDT LB -0 - (p + de) K]

Now we try out the rate o for p, and - using the definition of o in equation
(4 1k) - ve can shov that this results in a present value PV(p) equal to
zerc

PV(p) = Ve (B0~ +d;t)KJ (2-17T)
‘- ;'J
- V. LB- o -(— - d.',r-o-d-ﬂx]
- ]
* vo‘r [OJ
s 0

QLBD.
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The study "Commercial Profitability and Nstiomal Ecomomie Profitabilivy”
discussed doth techai;m: for calculating commercial profitadility emd reescms
why commercial profitabiiity is an inadequa®e and misleading criteriom for
project formulation and evaluation in the public sector. That study also im
cicsted that criteria for evaiuat.ng a project's contribution tc the ecomomie
welfare of the nation. it: uational =con mi profitabiiit, , properly depend
on the objectives projects are supposed to sarve and the reistive importesce
acecorded each objective. This study discusses these objectives and pells
out a method for reflzcting these objectives in the conglomerste "natiomal
econcmic profitability’ .

“The better life’ that is the goal of the developing nations has sany
componentis, and fev would measure progress tovards tnis goal in economic
terms alone. But even fewer would denv the importance of increasing the
material standar! of living in countries where tne majority of individuals
hav> less to spend on food, shelter, and clithing than the average expenditure
ca alecoholic beverages and tobacco in the United Slates of America.

This suggerts *hat sggregate consuwption, ccatridbutions to total com~
sumption, will be an importan' oh ective of public investment in most develop~
ing coun‘ries if course, agregat. consumpt ion 18 A composite:. how do we
adl appl  owr t s Ll o paes taf o o apydis tonrroe? The first
question is easier to aasver thsn the sacond. 1in aggregating the various com
ponents of .. tion, we use the relative valuations that ~onsumers thems™
s*lves place on different ,00ds and services, as reflected ir their vi!lingness
to pay for them. Sometizes wiilivuness ‘o pay 1s easy toO messure, as wvhen the
public investment adds marginal'y %o the suppliee of goods and services dis
tributed through competitiv: rarkets, in this cas: the market price indicates
wvhal people are willing to pay for s marginai unit of the good rather thas go
“ithout, for this is what they 4o pay rather than 70 without. Other times
villingness Lo pay 1s exceedirgly difficult to measure, ac when public invest

Teat add: non-merginel increments tc the supplies of g xds and services traded

in coupetitive markets, or vhen public investment adda tc the supply n* ratiocned

#2048, or vheu public investment adds tc the supply of producers’ guods , or




vhen pdlic investment adds to the supply of goods and services that are
disti'iduted outside the market mechanism. The problems of benefit meagure

ment in such cases are discussed in the study '"The Measurement of Benefits
ad Costs’ and rere we need only take note of the pro-lem., Its magnitude,

wve may Alsc note, .c not trivial. [ake, for example, the last ~ase. Suppose
a proposal to begin televisicu troadcasting 1s tc be anal;sed in terms of its
contributiun to aggregats consumption. To estimate the valuation consumers
place on television programmes is & LASK from which most analysts would
shrink in even the most advanced countriez, let alome in the developing
countries, when the relevant data could not even be amassed, much less
analysed. Fortuna® iy no* all situations 1in which market prices break down as
indicates of consumcrs' valuations are as hopeless ss the television example.
In many cases willingness to pay can be imputed to consumers when they don't

sctually pay as much as they are willing.

It may strike some as odd that consumers' valuations form the basis of
adding disparate itemc into a single index of aggregate ~onsumption. For
this would se«m to suggest that 1f consumers place the same marginal valuation
on e packag: of cigar-tte: that they place on a performance of classical dance,
the government ought to attach cqual prioritics to marginal incr-ments of the
twe, notwithstanding the deliterious effects on health of the first and the

cultural onriciaent provided by the sccond.

Actually, rcliance on consumers' valuation to measurec sggregate con-
sumption sugersts no such tning . for it 15 diamctrically opposed to the inten~-
tion of this series of studics to suggest that aggrogate consumption is the
sole objective of pubiic investment and contributions thereto the sole test
of an investment's national economic profitability. Nevertheless, consumers'
valuations arc important in generel, 1t scems scnsible to consider rejection
of consumers' valuat. - as tho result of additional sociel objcctives and
to reserve the term epgrogate consumption’ to messure tne value of consump -
tion as consumers tee t. In general - though not always — these additional
objectives will be relatively unimportant in the snalysis of industrial and
agricultural projects. In any event we shall postpone further discussions of

“merit-wants ' such a¢ cultural enrichment to a later point in this study.
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We have left an important question outstanding: how to compare the valus
of apples today and apples tomorrow. It might scem that if we aggregate
apples today and oranges today according to consumers' valuntions, we ought
to rely on the relative values consumers place on apples today and apples to-
morrovw in eggregating consumption over time., If consumers arc villing to
borrow at an annual rate of intcrest of 10 per cent to inereasc their present
consumption, the implication is that thoy place 10 pur coent more value on
consumption this year than on consumption ncxt year. Plausible as this sounds,
there are many good rcasons for rejecting tac intertemporal valuations
revealed by consumers than in borrowing or saving decisions when we aggregate
consumption over time. These reasons are diccussed in the “The Social Rate
of Return and the Social Ratc of bDiscount” and it would be needless duplica:
tion to repeat the arguments herc. Suffice it to say that in the methodology
outlined in this series of studics the relative weights to be placed on con'
sumption at different times in determining the contribution to aggregate
consumption of any propnsed project reflect valuc judgements on the pert of

the government.

Formally we can write the contribution to aggregate consumption from &

hypothetical project as a weighted sum

WOBO + wlBl oot W B L, (1)

where Bt is the contribution to aggregate consumption in year t and Wt is

the relative weight atteched to marginel contributions to that year's consump-
tion. The greater the value of cxpression (1), the greater the project's
contribution to aggregate consumption weighted according to its marginal value
at different times. If onc is usked to choose among two or more variants of

a proposed project, and the criterion of choice 1s solcly aggregate consumption,
the variant for which the valuc of cxpression (1) is highest is the preferred

one.,

Normally we fix W_, the weight on present consumption, at unity,; present
consumption thus becomes the unit of account the standard of reference against
which we compare al' other benefits and costs. Generally we expect marginal

additions to consumption to bc less valusble as the economy becomes richer.




The rate at which the weight falls over time is called the social rate of
discount. It is defincd by the formula:

Customarily wo assume that i, is constant over time largely through ignor-

t
ance, sincc therc is no logical rcason why it should be cxpected to remain
constant. This assumption permits us to drop thc subscript from i and to

write W£ in the form

1 (2)
W & Se—— .
t (1+4i)"

Thus expression (1) becomes

B B

1 .
By * T + ...+ + eee, (3)

or in more compact notation,

© Bt .
tio 1+ 1)t a (4)

which readers of the comparison study "Commercial Profitability and Nationel

Eccnomic Profitebility" will recognize as the present value (at the discount

rate i) of the stream of contributions to aggregate consumption. This measure
of a project's contribution to the aggregate consumption bears a formal
resemblance to the measurc of commcrcial profitability proposed there. But
the formal nsture of the resemblance should be cmphasized. In general we
should expect neither that the annual contributions to eggregate consumption
equal the cash flow from thc projcet nor that the social rate of discount

equals the private rate of discount.

The aggregate consumption objective mekes no distinction emong the
recipients of benefits or the bearers of costs. A rich man's consumption
counts as much as & poor man's. Given the concern with mitigating inequali-
ties professcd by most of the developing countrics, disregard of the distri-
bution of benefits and costs can be justified only if it is assumed that the
desired distribution of consumption is to be achieved independently of the

mix of public investment. Othervise a government that means what it says
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vhen it professes a concern for mitigating inequalities should be prepared
to sacrifice some potential aggregate consumption realizable from public pro-

jects in order to improve its distribution.

To assume that the desired distribution of consumption is to be achieved
independently of projccts is, howcver, to place undue reliance on fiscal
policy -- taxes and subsidics - and on thc pricing policics used in the dis-
tribution of the outputs of public enterprisc. In the first place tax
systems 1in most developing countrics are relatively weak. Political, insti-
tutional and adwinistrative obstucles prevent taxation of tho rich to the
point necessary te substentially reduce consumption inequalitics. And the
other side of the coin 1s the widespread objection to increasing the consump-
tion of the poor by direct subsidies. Critics of subsidies ranging from con -
servative to radical in their politics argue that the enhancement of self-
respect that accompanics active pearticipation in thc process of increasing
one's standard of living is worth some sacrifice of aggregate consumption

even if direct subsidics would be lcss costly.

Morcover, the taxcs that arc feasible, as distinct from the lump sum
taxes fashioneble in theoretical discussions of cconomic welfare but practi-
cable only in a revolutionary contcext, in general lead to some losses of
aggregate consumption; foasible texoes invariably modify the structure of in-
centives that is consistent with maximization of aggregatc consumption. An
excise tax of 100 per cent on tobacco products, for example, means under
competitive conditions, that the market priece (inclusive of tax) is double
the marginal cost of cigarettes. Since individuals are willing to pay twice
as much for an extra packagce of cigarcettes than it costs the cconomy,
aggregate consumption is less than would be possible in the abscnce of the

exclse tax.

The use of pricing policies to redistribute consumption may also reduce
aggregate consumption. If rationing of food grains places equal amounts of
wheat in the hands of a poor man, who would be willing to pay $0.20 for the
merginel kilogram he receives and a rich men who would be willing to pay $0.40
for en additionsl kilo, the¢ aggregate value of the two men's consumption

could be increased by transferring whcet from thc poornr one to the richer.




Lest more be read into this exposition of the effects of taxes and
rationing than is intended, it should be emphasized that it is incorrect to
infer the suggestion tnat taxes and rationing should be abolished. Ratner
the point is that such intervention in an otherwise competitive system entoils
a cost in terms of aggregate consumpt:on  insofar as they arc e¢ffective. The
cost may be wcll worth bearing in view of govoernmental otjectives other than
increasing aggregate consumption and the constraints that limit the govern-
ment's choice of tools for carrying out thesce objectives. A further point is
that other toocls for reducing consumption inequalitics - specifically, the mix
of public sector projects - - ndd not be rejected out of hand., Indeed, the
view underlying this set of studics is that often cppropriste choices with
respect to location, copital-intensity and related aspoects of public projects,
as well as with rospect to the distribution of their cutputs are roelatively
effective in accomplishing the goal of income redistribution. "mly a careful
analysis of the cost of redistribution in terms of aggregate consumption
foregone will tcll whether, in any specific instance, the redistribution game

1/

is worth the aggregate consunption randle,—

But beforc¢ we exanine the problem of comparing contributions to the

redistribution objective with contributions to th: aggregate consumption

objeccive, wo rust define a - sure of redistribution. Actually, the only
difficulty lies in the defini’ .on of the group to whom it is desired to re-
distribute consumption. In principle, we right consider every individual or
family a scpurate ‘group , for the socilal value of oxtra consumption may be
different for cach individual., Of course this 1s obviously impractical, first,
becaus. wo would never hope to caiculate the distribution of benefits and

costs sc finely, and sccondly because w. could never hope to determine the
social veluc of marginal consurption individual by individual, or family by
femily.

4/ Ve need not conaider those cases vhers the two objectives are complementary
rather than conflicting. In such cases one can bave the dest of doth
worlds.
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Clearly scme compromise between theoreticel rigour and operational
feasibility is required, and necessarily the compromise will lie relatively
far in the direction of the second pole. One possibility is to drew a "poverty
line" at, say, the tenth or twenty fifth percentile of the population ranked
in terms of consumption. Thet is the poorest 10 or 29 per cent of the popula~-
tion would be singled out ac thc Zroup to wnov incowe 15 te be redistributed:
within this group all would b. treated «qually. (Conceivably the richest S or
10%er cent of the population @aight be designated 1 separat. group from the
mi1ddle cless, a separate group from wnom it is rclatively desirable to take
away income). Alternatively classification might be on a regional besis, the
poorest rugions (in terms of per cupita consumption) buing treated as “groups"”
to whom redistrioution is desired. Thne drawback with regional classification
is that it precludes consideration of “he distribution of bLunofits and costs
within the region, it is possibl. that the rich in o poor region will be the
beneficiarics of the redistriobution of conswaption. Thus the regioneal
classification makes zensc only if one nes ~onfidence that benefits and costs

in poor regions will at lcast b distributed uniformly ~mong the population.

Once thoe groups have been defincd, tho remaining conceptual nroblems of
neasuring redistribution bencfits and costs are <2sily solved. Within each
group cqual weight 15 attached to all merboers and woonever specific goods and
services are providcd, the neasure of consumption gains ana losses ure the
valuations the groupe’ members themselves place on the goods nnd services, as
indicated by their willingn.ss to pay. (The difficulties of aggregeting a
diverse basket of conswption goods by weighting .ach cotponent by willingness
to pay have veen discuss.d in connexion with the iggregote consumption objec-
Yives, uo more need be szid hers.) Whenever redistribution takes the form of
zeneral purchasing power (for - xauple, wages) rother than specific goods and
sorvices, the nonctery aagnitude of tre group's income ~an be taken as the
asure of the benefits to tre group.  The implicit assumption underlying the
«52 of the noney valuc of the transfer as tac measure of redistr.bution is
"nat the income of the group 1s cntirely spent by ite recipients on a lerge
“asber of goods end services coch of whose marke! price reflects marginal
“iliingness to peay. Costs borne by members of the group are treated sym—
netrically with besefits.




Thus, in addition to o project’s comtridution to aggregate consumpt ion
ve must identify its contridution to the consumption of those
groups to vhom it is desired to redistribute ~onsumption. let us label these

in year t, B ,

eontritutions R“. "’Rt.n‘ the serond subseript identifying the group. This
done, we can now turn to the preblem of comparing redistribution and consump-
tion geins, a problem not unlike the problum of couparing tae worth of an

apple with the worth »f an orange.

Aggreget iag contributions to different oblectives

Recall thrt we want to compare contributions to different objectives

with a vicw to derciding wt o taer or not in eny specific instance aggregate com~
sumption shiould to suoriticol t roedastrioation oo de And if w0, tow rach.
The most straightforward woy of resolving tiis question 18 to define the
contribution to national cconomic profitability in any year as 2 weighted sum
of coptributions to aggregnte consumption and the contribution to the con
sumption of the specific group 1. ..., n, deemed to mcrit special consideration.
The weight on aggregat. consumption is conveniently fixed at unity so that

the weight on ta. consumption of group j, which we shall denote by Vﬁj is the
premium the government places on the congumption of groups ) in year t rela-
tive to aggregate consumption in the same year. Thus in year t, the contribu-

tion to national econcmic profitability 1s measured by

;
}t + Vt} th + + th Rtn (5)

If, for simplicity, we nssumc temporarily that there is omly one group ("the
poor") singled out for redistribution, expression (5) becomes

B, ¢+ V, R, (6)

there being no nced of a sccond subscript on Vt and Rt'

Multiplying the comtribution to the consumption of the poor by the pre~
mium the government pleces ~n this group's consumption rela*ive to the com~
sumption of the population at large permitc s to add the gains in terms of
redistribution %o the mins in terms of eggr-gete consumption, the two measures
of economic w-lfare are rendered comperablse by the impcsition of relative
weights., If . cnang: 1n tno design or sperstion of progoct would transfer one
dollar from the population =zt large to the poor and 1f the government puts o
premius of \ft dcllars pur “viliar on the consumption of the group, then the
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economic consequences of this transfer arc held to be as desirable as an
alternative change which would increasc the consumption of thc popuiation at
iarge (but not the consumption .f the poor) by V, dollars. And this is
~xactly what expression (4) zays: The first cheage would leoave B, the same as
b fore, but lncrease Rt py one dollwr, and the valu. of oxpressicn (€) would
rise by Vt dollars. The sccond chang. would add ‘v’t ¥ilars to i%t and leavg Rt
nchanged, whice agasn would inerease the value f oxpression (€) by Vt dollars.
Uf course, n chang: in design or sporation tnst increased the consumption of
the poor witnout reducing anybody <lse's consumption would increasc national
income profitatility by {MVt} dollars, for both B, and R, would rise by one
dcllar.

(7F wo rovort momontarily ¢ oxprossion (9) ) whicr mormits us to deal
with more tharn on. group, then we can introduce the possibility of negative
a5 well a8 positivs Vt\}'s. A negative th
has a lower social value at the margin then the consuwptinn of the population

indicates that group J's consumption

at large. A group like th. richest 5 or 10 per cent of the population might
o accorded A negetive promium. Vt cquel to -1 would indicate that not
roptributions to tae cousumption of the group Lave ao social value whatsoever
since the increase in the aagnitude of Bt 13 exactly offact by tne increase in
the magnitude of Hﬁé whoen the latter tern i3 nultiplicd by e for. adding it
to Bt'}

It remains to aggregate tne contributions to neticonal cconcmic profit
abiiity at different times intoc 2 scaler =easure .f a project'’s sceial worth.

The imposition of th. promium V, on the consumption of the poor be fore adding

-

1t to the contribution to aggrogate consumption meens thet . xpression (6)
neasures the contribution toe the tw, sbjectives in yeer toin units of aggregate
consuwmption in year t,  Hend. the procedurs for W lghting aggregatc consunp-
tion at differant times claborated carlier can be applind here.  Under the
assumption tiat the tine woight falls at o constant rate, the cver all measure
f nationel cconcmic profitability becomes the present value of the annual

runtributions measured by expression {6):

: BV R .

10 (1+i)t

(1)
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Expression (7) is the test of vhuther changes in project formulstion
that improve the distribution of incone at the exponse of aggregate consumption
(or vice vcrsa) are worthwhiie in view of the value judgements reflected in the
Vt's: any change that increascs th. zognitude »f expression (7) 1a desirable,
any change that decrensca its magnitude is andesirablc. Wnen a last of
matually exclusive variants ic mder seratiny, the variant for which the value

of expressicn (7) is maximized i3 tac preferrcd one.

This okctoh of A procedure for aggrogating contributions o Aifferent ob-
jectives leaves unanswered Ui juwstion of fixing the weights on the consump=
tion of the poor at 1ifferont time 3. The task cen ne reduced in magnitude by
the simplifying assumption Tnat the Wwelgnt on consumption of the pcor r.lative
to aggregat. CLudunption dooy oot Cnnge for n oup-cifiad nuoer 1 gonars,

After this period 2istribution of income 13 assumed to be sufficicntly satis
factory to eliminate the premium entirely. With tnis assuption Judgements are
required only on two numbers: th- length of time T -~ver which the need for
redistribution is cxpected to last, and the magnitude of the veight V betwveca

the present and year T. Expresaion (7) hecomes

- B T R
s S (8)
=0 (1e1)° t=0 (1+1)

Judgements on V and T ought to reflect poth forecasts or plans for the
ecomomy's development ac woll as neaie social values of the political leader-
ship. Ideally theo judgements would emerge from the process of choice of &
pattern of develcpment by = politicnl loadersnip from a set of nlternatives
preparcd by technicians. Fut for somo tume to cofw tils scems An unrcalizable
ideal for most, if nct all, ~cuntrics  Aadvancnd s woll os backward. Neither
the tools for analysing the dats nor the data are sufficient for tectniciens
to provide a sct of -Jtermetive patterns o dove luprent, and in mest countries
technicians arc wo-fully .iscking buth in quentity and quality. Moreover the
political procces app.ars v duscourage rather than encoursge the systematic,

explicit decision-making by the loadership tnav our idealized scheme invisions.

Until such time =8 & reasonsble facsimile of the scheme suggested above

vecomes feasible, the following procedure is recommended.
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Techmicians responsidle for formlating project plans sic uld treat V
and T (or V's and T's in case there is more than one group deemed to merit
special consideration) as upkpowns of the problem. Values of these parameters
that make significant 4Ai1ff rences in the design or Jperation of projects should
be identified, and a set of project variants rrepared that arc optimal in
different ranges of parameter values. An extensive discussion of the general
techniques involved in this proc.dur. is presented in the companion study on
‘sansitivity analyasiz. Hore the procedure is outlined in the briefest form
possible by means of & simple exauple.

Suppcse that [ur T = 20 a proposed irrigaticn system would optimally -
ptimality being roflicted by naxinization of vxpression (£) - provide water
for a larger nusber Of poor  subsistence farmers for valucs of V above 0,3
and would provide water for s amall nuwber of larger "commercial’ farmers for
values of V below 0.5. Suppose further tuat for T = 30 the critical value of
V is 0.k, and for T = 10, the critical valu. uf V ie 0.3, Then the twc variants
2 the irrigation scheme should be presented to the rusponsible decision-maker
(for ¢xample, the Minister of Irrigation, the Minister of Finance, or the
“abinet) with an explanation of the implicatizns for V and T 5f the choice of
“ne alternative cver the other. This procedure will not only sharpen the issues
involved in the schoice of sne varient over another, it will provide data which
can later serve os the uasis for fixing the velues Sf V and T to be used for

formulation of other projects.

Other objcotives

The discussion of the egaregatec assumption objective defined the basis
for adding up diffcrent goods and scrvieccs in terms of the relative valuations
of the consumers themselves: their willingness to pay reflected in market
prices (f.r goods and services that arc distributed through a competitive
market mechanism) or imputced. The basis for aggregating different goods and
services under the redistribution objectlve is als. consumers’ valuations.

The difference between aggregete consumption and redistribution objectives lies
ot in the procedure for adding up goods and services, but in the veights
attached t¢ the totals.
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But governments say not be content to scospt "consumers’ sovereigty”,
a8 relisnce on comswmers’' wvaluations is generally called. Consumers' valus-
tioms, after all, are only partly based on inherent wants, custom and fashiom
also play & great rolc. Many governments may wish thoir own valuations of the
relative importance of different goods and services to influence the composi-~
tiom of public investment programmcs. For example, in sorietics in which
custom militat:s against spending money to cducate girls, many government
leaders would pref r to impose their own judgewents about the desirability eof
expanding educational opportuiti-s for girls than to let decisions be guided
by the valuations revealed by treliticnal perents in the market place (or,
what is nore likely, by the valuations imputed to them). OGimilarly, in the
allocation of medical s rviror, uwahy &OvVermments nave indicat.d thet they are

not guided only by consumers’' valuations, but by other considerations as well.

We call goods and scrvices elevated by the government above the test
of consumcrs' valuations 'merit wants' . The objectives served by providing
these goods and scrvices are called collectivily "merit-want objectives”. In
principle, the technique for reflecting merit want objectives in the calculus
of national economic profitability i3 straightforward. Th: premium the
government places on marginal increments to the fulfilment of a merit wvant,
over and above thc valuation placed on the good or service by consumers,
multiplies the quantity of the good provided, wher=upon the product is added
into the measure of national economic profitability. The premium s defined
relative to aggregate consumption, 3¢ that it measurcs the amount of aggregate
consumption tne government 1s willing to give up v change the aggregate con-
sumption mix by adding on doliar‘s worth of tn merit wart and subtracting one
®llar's worth of somc cther good  'worth' being mersured in terms of consumers'’
valuaticns. Formally, if Mt 12 the premium the government places on a merit
want in ycar t, and Qt is the quentity of the good provided in the year t,
the measurc of the projuct's contribution to national economic profitability
in year t becomes

+
Bt + Vth Mtqt (9)

in place of formula (6). Contributions to merit-want objectives are aggre-
gated over time the same way as tue contribution to the other two objectives.



Of ecurse, the difficulty vith this procedure is idantical to the Aiffi-
culty of implementing the redistridbution objectives: fixing the premium rela-
tive to aggregate consumption. Probably the difficulty is temporarily best
resolved in the samc way too: o sensitivity annl/eis 4ith rcspect to the magni-
tude of the premium, in th. manner outlined in connexion with the redistribu-
tion objective and elab.rated in th. study -f sensitivity -nelysis. The
problems posed by merit <unt objrctives are 1n any ovent less severe in
industrial end agricultural progect formulation and evalustion than in other
areas of developwrnt typically, m.rit vants arc most iuportant in cducation
and hcalth programm.s and those .nter into neost industrial and agricultural

projects in only an ancillary manner,

It may o o0 as 4 surprise (as well a5 & rellef!) to read that this con-
cludes the discussion of how to reflect objectives ir calculations of national
economic profitanility. A surprisc because nothing hae been said about such
wid~ly cited objuctives os increasing the rate of econcmie growth, reducing

unemployment , 1mproving the balance of trade, or increasing the rate of saving.

In fact =21l thuese objectives are reflected one woy or ancther. The
social rate of discount reflects the relative valuc of future and present
consumption, and, =3 the study 'The Sceinl Rate »f Return and The Social Rate
of Discount’' makes clear, the magnitude of the socisl rate of discount is
related to the rate of growth., The reduction of unemployment 18 in our view
valued primarily as a means of increasing the incumes o1 on- ¢+ f the poorest
groups in soclety, thase without jobs. Thus the income redistribution objec~
tive capturcs most of the social goal intended by the reduction of

unemployment .,

The goal of improving thc balance of trade does not Jirectly affect the
caleulation of national income profitability, but it docs indirectly. Earn-
ings and costs ¢of foreign exchange are gonerally worth more than their value
at the official rate of cxchangc in terms of the aggregate consumptions a unit
of foreign exchange will buy. For this reason foreizn exchange earnings must
be evaluat.d in terms of 3 "chaduw price that reflects the premium foreign
exchange comwands over cud above the offieial exenanee rate.  The technigue
for eveluating forcign exchange wrrnings .5 claboreted in the study "The
Measurement of Benefits and Costs”, and the technique for measuring the shadow
price of foreigr. exchange is elaborated in the study "Shadow Prices: Foreign
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Exchange, Savings, and Labour”. Herc w need only point out that the scarcity
of foreign exchang:, vhich dctermines the nmagnitude of its shadow price, will
dspend on how great the pressure tc improve the balance of trade is. Normally,
the more foreign exchange availnble, the lower will be its shadow price. Thus
the goal of improving the belance of trade is indirectly reflected in the com~
putation of ag regate conswaption bene fits wnd cests!

Similarly, the goal of increasing the rate of savine is rcflected in-
directly rather than dirictly. rhis goal is iuportant when constraints limit
the governuent's ability to mobillize savings. As with fureisn exchange, the
measure of value of 2 unit of saving 1s the aggreg~te consuuption it makes
possibl., specifically the sum f futur. contrivutions to uggregat. assunption
from A unit of saving, weighted by the rolitive values of consumption at
different times. The goal of increasing the rate of caving makes sense vhen
the value of saving as defincd above, thet is. ite shedow price, exceeds the
nominal price of cne. In this case & corrcet eccounting of aggregate con
sumption bencfits and 2o8tc includes _Ifeets on the rate of seving induced by
& project eveiuated at the shndow price of sevinge «¢ -laborated in the study

on Deasurement of benefits and costs,

The truth of toe matter 1s thet the line we have drawn between objectives
and indirect eff_ cts on objoctives is somewhat arbitrary. We could have
defined separat. objy:ctives of iwprovimg the belance >f trade and increasing
the rate of saving. In thils cosc tue snadow price f foreign exchange and
savings would becume relative weights, iike the Vis and M's. However, the
link between the se objectives and aggregate consunption 3eeme to us suffici=
ently close that it 15 ncater and clearer to includ: c¢ff.cts on the balance
of payments and savings within tne ageregate consumption objective., The
shadovw prices of thoese compousite smuods can, a8 the study "Shadow Prices:
Foreign Exchange, Savings, and Lebour” indicates, be calculated without the
intrcduction of any new veluc judgements, which distinguishes them from the
weights on redistribution and mcrit-went objectives.
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Summary

The major objectives reflected in the concept of national economic
profitability are aggregate consumption and redistribution. Contributions
to aggregate consumpticn cre defined by the valuetion consumers themselves
place on the goods and scrviccs provided tc them as reflected in their willing~
ness to pay for the gocds and services thoy consume. Willingness to pey is
in turn reflected by market pricce whonever small increments of goods and ser
vic:s are distributed dircetly to consuners through a competitive merket
mechanism, but willingnces to pay must be imputed tc consumers otherwise.
Redistribution benefits are weasurcd by the contribution to the consunption
of the nembers »f specific groups deemed to merit specinl consideration.  If
tne beuefits provided such groups take the form of goneral purchesing power
(for example, wases), then the monetary negnitude of the group's in'ome is the
measurc of tho benefit it reeeives. If bencfits take the form of specific
goods and services, the willingness to pay o mumbers of the group for the
goods aad services previded them is the measurc of benefits. Costs borne by

the group are treated symmetrically.

Aggregate consumption benefits (oad costs) and redistributisn benefits
(and costs) cennot be dircctly adied te determine national economic profit-
ability eny morc than apples and orang:s can be added to determince the value
of the fruit. Just us prices makc apples and orenges conmparable in terms of
~oney, so do relative weights on naggregate consumption and redistribution
make these composites comparni.. in terms of national cconomic profitability.
The unit of account is normally weprogate consunption, so that the weight on
agrregate consumption is fixed 2t ~ne snd the weight or redistribution bene=
fits tc a particular group is the promiun placed by the govermacent sn the

group's consumption rclative to consumption of the population at large.

In addition, benefits and costs nceurring nt different times can be
added together only 1f weighted by their relative valucs. If present benefits
and costs are teken as the unit of account in this sggrogation process, and if
the weight on benefits and costs 13 assuned to decline over time at a constant
percentage rate, the welghted sum of present and future benefits and costs

becomes the present value of the stroeam. Th. rate at which the weight on bene=

fits and coste falls is called the social rate of discount. The present value

of bencfits and costs is the recommended measure of o project's notional

zconomic profitability.
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Goods and scrvices for which the government rejects consumers' valuations
are treated separately under the heading of "merit-want’ objectives. The
weights attached to the quantitics of merit want zoods and scrvices are the
premiuns attached by the government to their values over and above the value
placed on thesc goode and scrvices by consumers. (Their value in terms of
willingness to pay is already included in calculations of aggregate consump

tion and redistribution.)

Other objectives. such &s increasing cmployment, improving the balance
of payments, and inercasing the rate of saving arc reflected indirvectly in
the aggregatc conswaption and rcdistribution objectives. The methels by
which thesec objectives are reflected are outlined in this study and detailed
in the consummption studlcs, Measurcaent of Benefits and Costs” and 'Chadow

Prices; Forcign Exchange, Savings, and Labour’.

The chief difficulty of our scheme for reflecting objectives in calecus
lations »f national cconomic profitability, apart from the measurement of
benefits and costs, lies in fixing the relative weights on different objec=
tives. In the ubsenc. of adequate instructions by the political leadership,
it is recommended tuat the woeights be considercd as unknowns of the project
formulation problem and that criticel wagnitudes of weights (thet is, magni-
tudes that change the project's dusisn or operation) ¢ identificd by the
formulators. This will not only help thosce who must choose rcmong the alterne-
tive variants of a prouject to understand the conscquences of their choice,
it will also provide the deta ou which systematic discussions and decisioms

on the fixing of weights for later projects can turn.
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masitet price; (2) that no consumer is in a position to exereise "menopsony”
power, i.e. to influence through his own purchases the market price levely
and (3) that the addition to the total supply of sugar brought about by

the project is not large enough to change the market price.

Conditions (1) end (7) are the conditions of competitive buying.
Wherever buying is competitive, we may be sure that the price paid by each
consumer for his last kiio of sugar reflecte precisely the extent of hie
satisfactiorn from that kilc, and therefere nls~ hie willingnese to pay for
it. For if his wvillingnese to pay excceded the market price, he would buy
more sugar at that price - provided that he wae free to Jdo so, and that his
own purchases would not push up the price. Indecd, he would rontinue to buy
more sugar up to the point where his willingness to pay for ar extra kilo
would be brought down to the market price., Thie argument holds irrespective .
of whether the sugar 1s taxed »r rsutsidized, and i1rrespective of whether
the sellers - ag distinct from the buvers - are in a positior to i1nfluence
through their actions the market price level (thereby exercising "monopoly"

power). Ail that 15 recaircd ie that the conditions of purchase be competitive,

Conditior. ( 3) ie alsc required to ensure that the anticipatcd market
price of the project sugar refiects the willingness to pay for all of the
additional kilos of sugar supplied ty the prosect, If the willingness to
pay for an extra kile - as rcflected by the market price - ig the same
both before and after the pro.ect takes effect, then we can be sure that
no consumer of the additional output was willing to pay any more than the

market price for 1it,

If any onc of the three conditions noted above is not satisfied, then
we can no longer say that consumer willingness to pay is limited to the
market price. OUuppose, for example, that the project output of sugar is
large enough relative to the total supply se that the market price is expected
to fall from a previously prevailing level of 3 rupees to . rupeces a kilo.
Before the plant begins to operate, consumer willingness to pay for the last
kilo of suger is 3 rupees; when the plant begins production, consumer will-
ingness to pay for the last unit falls to 2 rupees. Under these¢ circumstances,

neither th> old nor the new price i an adequate measure of consumer willing-

ness to pay for a unit of the project output.
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This situation can be illustrated with reference to diagram 1. DD is
a demand curve indicating the iotal annual demand for sugar (on the horizon~
tal axis) at a range of possitle prices (on the vertical axis). Suppose
that the current annual production and supply of sugar is 10 million kiloe;
the demand curve shows that the market wi.l just be cleared at a price of
} rupees a kilo, and this is the price which would prevail in a free
market. If our projected sugar plant would produce another 5 million kilos
a year, bringing the total annual supply to 15 million kilos, we observe from
the demand curve that the new market-clearing price would fall to 2 rupees a
kilo. The consumer willingness tu pay for an cxtra %ilo of sugar is measured
oy the height of the demand curv: at a given supply level; it is precisely
vaual to the corr.sponding market-clearing price. Inspection of the diagram
will show that the correct measurc of total consumcr willingness to pay for
the new sugar plant output is neither the actual market payment of 2 rupees
per kilo times © million kilos (represented by the area CDJH), nor the old
market price of 3 rupees per kilo times § ~:% .on niios (the irea ABJM).
Instead, the correct measurc is the area ADJH undor the demand curve between
the old and the new supply lcvels. The excess ACD of consumer willingness
to pay over thc actual markct payments (CDIH) for the project sugar is

labelled the "consumers' surplus®,

Now let us supposc that thc second condition is violated: sugar is
not freely bought and sold on the domestic market, but it is rationed
according to a aquota system. The need for rationing arises only if the
sugar is being cold at a price lower than required to btring the demand into
¢quality with the supply. For c¢xample, in diagram 1, with the current rate
~f eupply of scugar coual to 17 million kilos a year, suppose that the gov-
ernment decides to fix the price of sugar at 1.5 rupees a kilo in order to
berefit low income consumers. This is well below the market clearing price
of 1 rupees a kilo, and 1t would call forth an annual demand of 25 million
k1los. Cince this demand cannot be satisfied at existing rates of supply,
the government is obliged to devise a scheme for rationing the 10 million

x1los among thc many vouid-be buycrs.

Clearly, under such circumetances, the current market price of 1.5 rupees
a kilo is no guide to consumer willingness to pay for additional sugar. When-

fver = product is rationed, one can only be sure that its ration price

undg;stgtgg consumer willingness to pay. In our example, the actual
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willingness to pay for am additional 5 million kiles of sugar is, of cowrwe,
still the area ADJH, which is substantially greater than the ares EFJX
which would bc obtained by multipyling the price of 1.5 rupees per kilo

by 5 miliion kilos,

The same argument cloarly alec applies when the sise of the project
in question is nct large encugh to affect the price at which the output
could be sold in a free market. The ration price is always lems than the
“onsumer willingrness to pay, whether or not the lattor is precisely equal
"7 the potential market-clearing price. This potential market-clearing
prie shouid not be corfused with the price that mAY prevail in a secon-
fary "Liack™ market, which car result from an iilicit resale of rationed

mmodities, The "hlack” market price is a functior ~f the |imited denand
71 supply that finar ite way irte illesal trarsactions, and it ~anrot be

sezumed to be representative of » correeponding free marvet,

in suwmmary, 1f the output 5f a pmiect 1s not frealy available to
crEmers at a given market price, or 1f 1t is large encugh to result in
* hangs 1r the correspending prite, the measuremert f consumer willingness
‘" pay reculree an investigatior into the shepe »f the demand curve for the
irtduet, Thie 18 of couree a mope difficult tagsk than simply applying a
Tarxet price, tut it carnot te avoided 1f A realistic appraisal »f the
Proect 18 to be made. Ar ever more difficult task arisee when the output
P the project 18 nnt purchased at all or the market, =5 that there {s not
“ver a first approximatiorn in the form 5f 2 market price. Part of the
‘rsumer good output of a prricct may invalve educatinoral or medical
farilities, nousing »r wao!fare programes, which ofter carry no seaningful
7Aarket price.  To evaluate euch Yorefits of putlic invostment ie a chal-
vring task, but the protlems that arise will not be considered in any
wore detall here for they are unlikely to figure prominently in the formu~
<At and evaluation of moet industrial projects.,

Freduce

-+t us ponsider now a project in which the relevant net output {nvolves
» producer good such as steel, which may be used efther as an intermediate
01 or a capital good in the producticsn of other goods. For convenjence,
v& shall assume that the project itself is designed to turn out a million
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tons of stesl and adds the same mmownt to over-all domestic supplies. The
same kind of analysic, however, would apply if the project output merely
substitutes for an altermative source of supply, and stecl is among the

resources thereby saved and increascd in net domestic availability.

When the relevant net output of a project 18 used in the production
of other goods and scrvices, the principle of mcasurement according to con-
sumer willingness to pay still appiies. The only diffcrence is that the
ultimate increase in coreumption made possitle by the increased availabil-
ity of the producer grod may be many stages -f production removed from the
project output, and this tends %o mare the protiem of measurement more
complex., Thus the oxtra steel made available by the projected steel plant
may be used to fabricate bicycles that will be sold o rectly to final
consumers; 1t may be used to build rails that will enable the railways to
provide btoth firai and intermediate transportation services; it may be
used to fabricate machires that will turm -ut both ~nnsumer goode and
more producer goods. The value of the steel from the point of view of the
aggregnte corsumptior objective im the #1llingrese to pay of the final

consumers for ali ~f the uitimate consumptior at¥ributable to the steel,

A8 a first approrimation, the wiliinsmess to pay for the steel of the
producers who purchasc 1t may be taken am a measurce of their value to the
ultimate consumere. .3 in the ~ase of cornaumer goods, there are certain
conditiong under which the market price actually paid by the producers
reflects their true “1ilinemeas to pay, These conditiong include first
of all the three mertioned eariier: that (1) anyone can purchase as much
steel as he wante at the prevailing market price; ' ) < vooctasers of
steel do ot exercies any monopscry power: and (3) the ausmented supply of
steel does not tring atout a change ir 1te market price, In addition,
it ie also recessary that (4) tie purchasers of stecl do not exercise any
Bonopoly power 1r tle markets where they sell their pmduct. This fourth
cordition did not apply in the ~ase of purchasers of consumer goods, for
by definition coneumer #oods arv not resold in other mariets, But a
producer who car command a higher price for his tieycles i! he limits his

production wiii raxe non POLY PPTALls, Arl r13 Wiliinereza to pay ‘or steel

will exceed what he actualiy Pays oy the amount of monopoly profits he can
Bake,
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Thus if the additional steel made available by the project is not
bought under competitive conditions, if the product for which it is used
is not scld under competitive conditions, or if the price of steel is
lowered by the extra supply due to the project, then the (futurc) market
price of steel will understate the purchasers' vil] ingness to pay., 1In
such cases 1t may be nccessory to loo int- the demand conditions for
steel just as one »ould examine the demand curve for sugar, with the
difference that thc demand for steel is a "derived” demand rather than

a demand bascd directly on censumer preferances.,

In certain instances it may be possibtle to measure indirectly the
willingness to pay of purchascrs of produc.rg' goods by calculating the
net profit which the producer realizes or the purchased input. For cxample,
1f the market for steel is hopclessly uncompetitive, we may still cstimate
the willingness of a civen producer to pay for steel by calculating the
residual remaining after deducting from the sales value of the producers'
output the costs ~f all inputs other than eteel. This residual ic a
measure of how much the producer would he willing %o pay 1n order to get
the steel: if he paid morc, he would make losses, and 1f he paid less,

he would make pro€its on his mtoerpriee,

Co far ve have tacitlyv assumcd that the willingness to pay for the
steel of the producer who purchases it ie 1n fact the appropriate measure
»f 1ts ultimate consumption valuc., This assumption is valid only if the
same {sur conditions listed above apply to all the markets between the
purchaser of steel and the ultimate consumer of the steel-based final
»ood or service., In other we rdc, therc must be no departures from
competition in the further processing of the project steel, and the in-
creased supply of stcel due to the project must not be significant cnough

to lower any prices fur-her alsng the line.

If there arc monopoly or monopsony clements in the further process-
ing of the project output, or if the relevant markets are subject to
rationing or other 1nterference with free market exchange, then the
1mmediate purchaser »f the project output does not capturc thc full con-
sumptiocr. bencfits of that output when he resclls it after processing.

The price he receives is artifically lowered from what it would be under

competitive conditions, and hence aig willingness to pay for project output
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io alse reduced. In priacipie, %o soasurn Ve full value of project
benefite, the irmediate purchaser's wvillingness to pay must be supple-
senited by the cxcess ir aubseruent purchasers’ ¥illingneee to pay over

and above their actual payeerts., Txactl: the same rule h (e wher -

under competitive ~andit cng - the incremer ' ir the supply o7 the good
produced b the prect reeuite 1 s vt price of that Mol in pres

nesped fore at « later stag . ™, AFETREA L ConsuBptior benefits inciude not
only the immediate purchaser's tilingroge ' opay, tut ale the orxtre
berefite eryived further along the |ire by those people whese willing-

ness to pay for the precessed prod excecds its sarke! price, Theae

extra tenefite correspond a4 vy ' Y e s onmupers! #rylue™ defined earliier,

FOOAKD sachadids

I deve.oping and rnewly industrializang econmies, 1t happens
frecuertly that the uitimate net impact >f o proycct g not or the
domestic aviilatality of goode and s rvicee, but ~n the market for
foreign excharse. Thie (s tviously the case wher the proiect involves
the productior f socde {1 increartry «xporte:  the net offect of the
rroject 1s to ancrease the supply of forvign cxchange available to the
economy rakher thar the availabiizty of any particular good or servioce,
The same 1¢ tru. vher the prosect {nvelves the pduction of goods that
will substitute far importe: provided these anode car be expected
actually to replace provious mmports, rather tha auwgeent total supplies,
the pet effect 18 to rlemapc a aum o1 foraigr oxchange ecuivalent in
value to the ‘Lreigr rxchanpe copt of the previcus imports,.  Bxports and
tmporte subetitution may alvo be promoted ind'prec tiy 1f a proiect releases
goods from an alturmative source of supply, ard these goode are then used
to increase exports or save on importe.  l: elther case, the relevent net
output is foreigr eychange te the oxtent that exvorts are increased or

imports decreascd.

It is sometimer arpucd that when a protact provides goods of s kind
that were previously imported, the net output of the proiect should be
troeated as foreign excha gy irreepoctive of whether the goode are actu~
ally used to replace 1mports, or whether they simply add to the total

supply on the domestic market. Thig Argument can he analvsed with refer-

ence to diagram .. let DD represent the demand curve - a.d the willingness
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to pay - for nitrogenous fertilizer on the domestic markct, with the price
of the fertilizer measured on the verticrl axis and the quantity demanded

on the horizontal axie. Uuppose that the current fertilizer supply consists
of 1 million tons (nitreger contert), ~f which half is produced dcuestically
and half is imported, The foreigr (xchange cost of the imported fertili.er
16 the equivalert of 1,5 rupees per tor, but the domestic production

cost is hivher. Tr project the domestic manufactur>rs, the government
applies ar 1mpori tariff amounting tn 00 rutecs per ton, and all of the

fertilizer 1s sold at the martct-clearin, pricc of ©,000 rupees per ton.

A nev piant is now prepoeed to manufactur: 200,000 additional tons

“f mitrogen. If this 1g added ‘o domestic cupplies, it can be seen from
fragram & that the market-clearing price will fall to 1,800 rupees per
. I 1t substitutes for rreviously imperted supplies, the price will

f ~ourse remain at ,000 rupces per ton. VMow if the total supply of
fertilizer to the domestic market ie held constant when the project goes
11t operation, the net effect of the project will be to substitute for
0,000 tons of previously imported fertilizer, and the net output of the
Prooect will be the 300 million rupees (1,500 rupces per ton times 200,000
*-ur) worth of foreign exchange that is saved (corresponding to the areca
DEHGY

It the effect of the project is to increase the total supply of
tertilizer from 1.0 to 1.2 million tons of nitrogen, then according to the
principle of willingness to pay, the benefits of the project should be
measured as the area ACHG under the demand curve between the supply levels

£ 1.0 and 1.0 million tons. The argument to the contrary suggests that,
vven under these circumetances, the benefits should be measnred as the
1rea DEHG, because the government could capture the additional bencfits
ACED 1n any event simply by 1ncreasing imports by 200,000 tons. DBenefits
«hich could be obtained by a mere change in import rolicy, so the argument
#oes, should not be attributed to any particular project. So long as the
#overnment can reap bencfits by increasing importe (which it can do by
importing up to the point where the total supply of fertilizer reaches
i.% million tons), it should be advised to do so. Once the import level
has become optimal, it should then consider vhether a new domestic plant
18 justified - and the import substituting criterion will then lead to a

measure of benefits at the foreign exchange saving value of 1,500 rupees per

ton.
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The above argument is perfectly valid - provided the government can and
does raise imports to the optimal level when advised to do so. It is cer-
tainly proper to recommend that it improve its import policy, and to measure
the net benefits attributable to increased lmports by the area between the
demand curve and the foreign exchange cost curve. but if, for good or bad
reasons, the government does not in fact change its import policy - if imports

of fertilizer in this case are actually kept constant at a level of 500,000 tons

then it 1s quite misleading to pretend that the govornment is pursuing an
ptimal trade policy. The issue is really an empirical one, to be decided on
the merits of each case. If the government does pursue an optimal trade
policy, or can be persuaded to do so, taen this suould be taken into account.
But 1f the government scems to be acting otherwise the evaluation of project

benefits must proceed on the basis of what is most likely to happen.

+

Having -stabl.ished in any particular case that Joreign exchange is the
relevant net output of a project, it is still necessary to find a measure of
the value of foreign exchange. For up to now we hav: been measuring all
sonefits In terms of domestic currency, while forcign exchange as an output is
xprossed in some foreign currency. The principle to be applicd is the same
As With any material output  we must determinc what is the willingness to
p#y Lin terms of dom stic rurrency) for the extra foreign currency made avail-

b by B given project.

As a first approximation, we may again consider the market price as a

neasure of willingness to pay. The market price of any given foreign currency
¢s nothang but the official rate of .« xchange tetween tiat currency and the
iwmestic currency. If this market price is tu be appropriate, the same con
f1tiors listed earlior in tae case of producter.’ goods must apply to foreign

AT IS whicr are purchased not Ly final consumers but by intermediste
"raders or producers. Condition (L) 18 ir fact likely to ue satisfied in
st fopelgn exchalig: markets. the cnang.s in suppiy due to individual pro

"5 Wiil be negiigible in comparisor o tho total supply of foreign exchange.

S0 addation tho foroign cxclange market and sil r«lated markets are |
perfectly co@ptitive, so trat for<ign currency can be bought ana sold without

seZit oAt tne offi.ial exchangs rato then the domestic willingness to pay is

iresamably accurately reflectea by the comestic currency equivalent st the
official rate,
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In fact, however, it is much more common to find in developing economiee
a strictly controlled fur~im exchenge marot, where zhe supply of foreign exchang:
ie rationed in one way or another over the much greater demand that arises
at official rates of exchangc. Under these circumatances, the official

market rates cuitc clearly understate the domestic willingness to puy for

foreign currencies ind it becomes necessary to estimate by other means the
true aggrcgate consumption value - expressed in domestic currency - of a

unit of foreign currency.

If we assume for thc moment that all foreign currencies may be
exchanged among themselves at an official set of exchange rates, then the
problem of valuing foreign currcncies reduces to firding a single price for
a common unit ot foreign exchange. 'le firs’ convert all foreign currency
values into their domestic currency equivalents, using the official rates
of exchange. Then we have cnly to ask: what is the domestic willingness to
pay for an amount of foreign exchange officially ccuivalent to a unit of
domestic currency? The recuired number we call "the shadow price of foreign

exchange'',

Because of the importance of the foreign exchange impact of most
projects in developing countries, the estimation of a shadow price of foreign
exchange is of great significance for social benefit-cost analysis., It
should be noted, however, that if all foreign currcncies are not freely
convertible among themeelves, the shadow price of forcign exchange will not
be unicque. For each non-convertible currency, a distinct shadow price will
have to be evaluated reflecting domestic willingness to pay for that currency,
and the currency muet be kept separate in the accounting of foreign exchange
terefity and ~oats. The nhadow price(s) of foreism exchange can be grouped
with & seriee of critica; parametcrs which describe conditions relating

to the enanomy as a while, rather than characterisgtics of a particular

project or set °f priiecte., These parameters ve shal! call "national
paraneters”, and a discussion »f their estimation will be deferred to a later
paper,




B Ihe measuregent of copts *

The basic principle to be appiied in calculating costs with respect
to any objective is that ~ngts ap eimply eoulvalent to benefite foregone,
As in the case of aggregate consumpty s tenefits, we measure ageregate
coneumption coste sccording te the criterior of consumer willingness to
pay. We have seer that the bencfits of & proiect conmiet of ite “net oute
put®, defined ag the goods and sorvices made available to the ceonomy
which would not have been svailable in *he atsence »f the project, By the
same. token, the costs of & project consist of its "net anput"™, which may
b detfined as the goods and sorvices withdrawn from the rest Hf the

veonomy that would not have %heen vithdrawn in the absence of the project,

As in the case of measuring bencfits, the first step in measuring
costs is to identify correctly the relevant net input to thc project, Here
Agaln we must distinguish botweer alternative possibilitice. On the one
hand, the usec of various physical irputs on 4 project may result in a
decline in the total availlubility of thosc inpute exactly equal to their
eonwrption by the projact, T tre exten® that thi- 13 tru~, the net input to
the project consists of the actusl physical inputs. On thc other hand,
it is possible that in respor 2¢ te the demand made by the project for
these inputs, their supply is correspondingly ircreascd in the rest of
the economy. In that cvent, thore mav be o change in thce total avail-
ability of the goods and scrvices actually uscd as inputs to the project.
The net input to the project will then consist of those gonds and scrvices
whosc availability to the rest of the economy is reduced becausc they are
used up in prnducing inputs for the projcct. In effcct, we include within
the scope of the project any ancillary production which takes place only

hecause of the demands raised by the project,

In every case, the problem is to identify what goods and services
suffer a net deeline in availability becausc of the cxistencc of the
rro ect, The distinction drawn carlier between the demand and the supply
margin may be carricd over from benefits to costs. I the actual physical
irputs to the project suffer a decline in total availability, we must look
t~ the demand for thcese goods and scrvicces by other potential purchasers

iro rrder to mcasurc their aggrerate consumption costs. Here the relevant

margin for measurcment is the demand margin, If, on the other hand, the
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project requirement of inputs is met by increased gupply from other sources,
we are concerned with the gupply margin., Given the vrriety of inputs that
are required by any singlc project, it is most likely that some inputs will

have to bc measured on the demond morgin @nd ~thers on the supply.margin.

Oncc the project costs have been properly identified, the problem of
finding a suitable measure of willingness to pay is precisely the samc as
in the measurement of btencfits., Consumer goods will of coursc not figure
ag rclevant project inputs, but produccrs! goods and foreign exchange are
typically important nct inputs. Ir ~ddition, wc must consider the two
primary factor inputs which ~rc not produccd:s 1land and labour. In the fol-
lowing pages, wc consider scparately tho special problems that ~risc in

connexion with cach category of project input,

Producers'! poode

Let us suppoec that the project in question involves the construction
of a large concrote-fill dam, Onc of the important inputs is cemcnt, whose
aggregatc consumption cost we scek to measurc. If the tctal availability
of cement to the rest of the economy is reduccd by thc amount of cement used
on the projoct, we seek to cvaluate the willingncss to pay for the cement
which is no longer avail+ble, The calculatiorn is very closcly related to
the measurement of the "g8regnte consumption benefits due to an increasec
in the availability of cement, say, as a result of 2 new project for manu-~

facturing cocment,

Produccr willingness to pay for the ccment ie the first approximation
to its aggregeate ~oncumption bencfits (if the availability is increased) or
costs (if the availability is dcereasced). In order for the markct pricc of
cement to scrve as an appropriatc measure of prodicer willingncess to pey,
the same four conditions notcd earlier in the discussion of producers' goods
benefits must ~pply. Under pcerfectly competitive conditions, thc¢ market
price reflects produccr willingness to pay - provided that the demand,by the

project for ccmont is not so grcat as to push up its market price. 1In such

an cvent, producer willingness to Py is understated by the original - lower -
market pricc, and overstated by the future — higher - market price. This

situation is represcntcd in diagram 3.
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Before the dam is begun, let the annual rate of supply of cement be
100,000 tons, znd supposc that it eclls at a market-clearing price of
75 rupees pcr ton, If the annual demand reised by thc dam is 10,000 tons,
and if no 2dditional supplics of cument arc forthcoming in response to the
construction of th. dam, thc supply availablc to the rest of the cconomy
is reduccd to 90,000 tons. This more limit-d supply clears thc market at
the higher price of 80 rupecs per ton. The willingness to pay for the
10,000 tone of cement uscd by the dam is clearly ncither the new market
price of 80 rupces times 10,000 tone (the ~arca ABJH) noT the old market
price of 7% rupecs times 10,000 tons (the area CDJH); it is precisely equal
to the aren ADJH urder the demand curve, The corrcet measurc involves the
addition of thc "consumers' surpius" ACD, e¢njoycd by the previous pur-
chasers of the last 10,000 tons 51 cement, to the value of the cement

obtained by using the original market price.

If the ccment were rationcd, or if the ccment purchasers exercised
any monopoly ~r monopsony powcr in the rclevant markets, the market price
of cement would understnte the willingness of purchasers to pay for it,
and 2 more carcful study ~f thc demand conditions would be required. In
this cvent, one could attempt te measure producer willingness to pay accord-
ing to the net pmfits renlized or cement - »s suggested carlier in the
cese of the steel nutput. The same qualifications raiscd carlicr with
respect to the markets for the further processing ~f the steel output apply
vgually in the cnsc ~f the coement input., In principle, the aggregnte con-
sumption corte involve ne* ~nly the immediate would—bo purchascer's willing-
ncss to py, but nlsc the oxces: f willingness to pay over octual payment

for all purchascrs further ~i-ng the line.

Suppose row that -~ rathor than cutting into the cxisting supplies of
cement - the pmject g1ves risc to additionnl supplics in the same amount
as requircd, ‘nder theec circumstances, the markct price »f cement does
not change - but it is also irrcievant. For now we must evaluate the input
cost corresponding to the cement in temme »f the cost of supply, i.e. the
cost of the resourcus used in producing cement. The principles involved

here are the some as nbove, only one stage further removed from the dam

construction project,




Let us assume that & careful evaluation of the cost of producing cement
leade to an assessment of 60 rupees per ton. The difference between the
60 rupees! cost of production and the 75 rupees' sales price may, for example,
be due to a government excise tax. We should now value the aggregate con-
sumption cost of the oeme: t at €D rupces per ton, which, multiplied by the
10,000 tons used on the project leads t> an over-ull cost c¢° 600,000 rup.es
(the area EFJH). This is of course substantially leses than the cost measured
at the demand margin (the area ADJH), when 1t was assumed that the over—all

supply of cement was not expanded in response to the project.

It is sometimes argued that even if the supply of cement can be and is
expanded at a real cost (viz. 60 rupees per ton) lower than the willingneas
to pay for it (viz. 75-80 rupees per ton), it is the latter figure that is
relevant for the benefit-cost analysis. The point here is akin to the one
raised earlier in connexion with import substitution. It is argued that
benefits in the amount of ADFE can be obtained in any event by expanding
cement production independently of the dam project, so that these benefits
should not be implicitly attributed to the dam project by lowering the cement
:rput costs from ADJH to EFJH.

Once again, the argument is valid if in fact there will be an independent
investment in cement expansion. Such an investment would reap net benefits
equal to the area between the demand curve and the 60-rupee cost curve, and
these net benefits would be positive up to a total supply of 125,CC0 tons of
cement. Certainly the government should be adviged to take up such a project,
Lf there are no other good reasons for doing witrout it. But unless and
mtil the production of cement is actually expanded by an independent project,
it 1s wrong to pretend that it is. The evaluation of the dam project must
proceed on the basis of the most likely ooourrencese, which need not necessar-

ily turn out to be the optimal ones,

“oreign exchange

Cases in which foreign exchange proves to be the relevant net input to
@ project are far more common than one might initially suspect. To begin with,
directly imported inputs on current or capital account are likely to involve
a net drain of foreign exchange equivalent to the foreign exchanse cost of the
inputs. As long as the availability of these particular inputs to the rest




of the economy is mot affected, it ie the availability of foreign emthengs
in general that is r duced by the project, and the relevant net imput is
precisely the foreign exch-nge &ed up,

Therv are only tws melativoly unlikely circumstances under which the
foraign exchange us. ¢ for 2irectly imported inputs on a project would not
be obtzincd at the oxpens. 47 the av~ilability of forcign cxchange to the
rest of the ecorony. Tirst, if therv is » fizcd picta 3f imports of a
product usod as a pr-ject input, thor the result of uring such imported
products for the projcct is tr reduce the ~vailalility of the product to
the reet of the sconomy In thias evemt, %he »ff:2t.vc ret tnput is mot
forcign cxchangse but the preduct itsclf, and 1t2 cort should te memzured
in terme of willingncse t~ pay for that produet in particular rether than
forcign cxchange :n generai, f£-condly, it may happen that » proiect dpaws
not from frec foreign cxchange for its imported inputs, but that inetead {t
uses n foreign exshange ! on ~r grant which i ti.7 exclusively to the
project, If the l7en or ;rart mace to *his -re srofect in no way reduces
the chancce of 1dditirnal loans ~r grants t- >thor proicets - nor the total
availability of forcign cooiomic ~asistance - thor the imported input
rewults in no iumedi-te drair on the supply ~f foroign xchange avmilable
to the economy, Ir the case ~f = grant, the imported input is costless;
in the case of a loan, the rilevart coete must b¢ tet.mined according to
the laan repayment Sbhligntiong - for it is nly when these repayments are
made that there will have to be ~ divirsior ~f forei,m cxchange awny from

other uses,

Apart from airectly iaported inpute, foreign exchange masy appear as
the relevant net input in a3 vari oty f indircct iny®. UToppose, for example,
that rubber is to be used as an input o 4 prjected tire-manufacturing
plant in a 2ountry that pmduces inrge quanrtitiae ~f rubber foo cxport, It
is possiblc that the prject demand for ribber would lead to additional rubbar
production, in which ~nse the rubber input ghnuld b valued ~t 1ts cnet ~f
production. It is 113 possibl. that the project woLid draw rubber awey from
other domestic usce, in which crg¢ *he prutbep input rhould be measurra 3ccord-
ing *o the »th.r purchisers' willingnoas to pay €ar it, Put ncrhaps the
acst likely result o>f the project Aomand would be 1o direct ribtber sway from

the export market, whore avet of it was previousiy guing. In this event,




what the economy loses is the foreign oxchange that would have boen oame'd
ty the cxportablec product, and the rclevant net input is simply foreign
axchange .

The same kind of situntion may arisc with respect to import substitutes.

Let us consider the same tire plant in n different country in which thore
are no rubber plantations, but » domestic synthetic rubber plant has begun
to substitute for som: previously imported rubber., If the tire plant uses
domegtic synthctic rubbor ~s arn input, it ney appear that there is no

drain on foreign exchangc, However, unless the supply of rubber to other
domestic users 1s curtailed, thc not offoct of the projcct will be to raise
the requircments »f rubber in the economy s 1 vhole. .nd unless theie is
idle capacitv in the synthetic rubber plant, or o new plant is installed
right ~w~y, the only eource from which the additional requirements can he
raiscd ie the world mark:t, Once ngain, the rclevant nct input would turn

out to be foreign cxchange,

This line of reasoring may be carried even further. Any input whose
supply 18 increascd in responcc to a project Bust be valued according to
the resources uscd up in ite produstion. If thesc resources includo foreign
“xchange -~ wvis directly import.d laputs, via exportables, or via import
subtstitutes - then to that _xtont the relevant net input consists of foreign
eschange, Whenever the measuromont of =n laput takes place on the supply
mArgin, according to production costs rother than immedinte willingness to
pay for the irput, forcign exchange is likely to figure among the relevant
net inputs.

Once the r.levart foreism exchange inputs tn A project have been
tdentified, it remaing “niy te acasure tren nceording to the principal of
willingnesa to pay, Horc the procudure becomes identical to the measurement
of foreign cxchange bencfite, and the enrlicr discussion of benefits can
b¢ "arried over entirely te cocte. As noted already, unless thc market for
frreigr exchange it sufficicntly competitive for one to ~ccept the official
rates of exchange as megures ~f willingness to pay for foreign currencies,
ne must intr ducc one (or more) shodow prico(s) of foreign exchange to
vilue the domustic currcncy ecuiwnicnt of the forcign exchange inputs. The
estization o! the shadow price(s) of foreign exchange is discussed in a
subsequent peper.




Labons

No production process can take place without the input of labour.
From manual workere to highly skilled operatives, from errand boys to top
cxecutives, labour of differcnt grades nnd in different proportions figures
prominently in thc coet accsunting of any mojor cnterprige. In order to
identify the relevant net input t- - project which corresponds to the
hiring »f (the services »f) any given man, one must as usual ask the question:
what does the rest of the ecconcmy ult:mntely losc when this man joins the
project? Tc¢ begin wirth, what productive recsources - human or materinl -

decline in av~il~tility =g » result of the input cof labour to n project?

The immcdi~te effoect of engnging ~ mnr'e scrvices on » project is to
deprivc the rest of the ¢ nomy of thoze services, Unlike steel, cement,
or (indirectly) frreim exchange, the supply of humar beings cannot be
increascd by judiciocus investment irn responsc to the demnnd of ~ny partic-
ular projcct, Here - and clscwhere - it ie import .nt to distinguish between
unskilled and s«<iiled labour, Unskilled l-tour is defined to represent only
the most primary l-btour, of » ¥ind that c-n be supplied by a man without
any special education or training., (Ukilled 'abour is defined to include
all of the diffcrert grndec of labour which invelve some degrce of cducation
or training ~bove the minimum cstavlished in the socicty. The supply of
unskilled labour canr-t be voried ir the short-run: it is n furction of
long-run demographic trcerde, 7The supply »f skilled l-bour of any given
type, however, can be increased {~t the expense of the supply »f less
skilled labour) by suitahic investmert in cducntion and trairirg. Such

investnent represente whot ie often celicd "hunar capitai formation",

It is oftin the case thnt o project reguiring certain specialized
services includes ~ training progro-nme to upgrade the ocunlity of part or
all of thc labour force, Juet like the costs of housing, transport, welfare
ete., which may algo fal! withir the scope of the proicct, the costs of a
training programme must be reckoncd as net inpute to the project. {Note
that thc nct benefite of housing ctc. - to the cxtent that they sre not
refleeted 1n the direct prejcet output - must be reckoncd as part of the
over-all net sutput ~f the projoct,) Irrcspective of the amount of train-
ing 2 man may ret ~n the project itself, his cost as an input to the project

depends on his skill at ithe time of joining the project, for that is what

the rest of the cconomy is deprived of.
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When an unskilled labourcr ie hired for work on a project, the avail-
ability of unskilled labour to the rest of the cconomy declines, and the
relevant net input for a given year is one man-ycar of unskilled labour
services. "han n skilled labourer joins 1 preicct, » man-ycar of labour
services of that particular skill represents the relevant net input -
unlcss, in responsc to the roquirements »f the projcect, ‘raining programaies
elsewhere in the cconomy nrc stepped up so ag to prevent the net avnilabile
ity of this kind of ekilled l~bour from declining. In the lattcr event, we
must look at the supply mar:;in for skilled labour: the relevant net input
to the project becomee the inputs rcquired for thce trnining programme to
turn out msre skiiled labour, including the input of ~n ccuivalent amount
of labour -t 2 lower sicill lovel. Thue whatever the nature of the case,
the usc of labour or - pmjcct involves n decline in the availability of
the same amount of labour - although no* neccssarily of the snme skill -

to the rest of the economy.

Having identificd the relevant labour component of the inputs to a
project, it remains to detoerminc the ultimate consumer willingness to pay
for a unit of labour scrvices of cach particuinr kind. Once ~gain, if the
necessary conditions involving competitive markets nand relatively small
changes in supply can be ~ssumed to hold, then the market price - or wage
rate - of -~ particular grade of l-bour may be t~ken ae an pproprinte meca-
sure of willingncss to pay. In mnany developing countries, howvever, such a
guideline will be of littlc practical volue, for labour markets terd to be
notoriously uncompetitive, It wnas nbscrved ~lready in nn eariier paper
that in countries with 1 l~rge populntion relative to the endowment of
other resources, » significant degrec of disguised and/or overt unemploy-
ment of labour may cocxist with a pnsitive merket wnge. The rensons for
which ~ pesitive wage might be prid under sucn circumstances arc varied,
but they gcnerally reflect institutional constroints - such as the political
power of employed lebour, » minimum whge concern on the part »f the govern~
ment, or the existence of nlternative fomily or socinl forms ~f subsistence

inco. s for the unemployed.

To the cxtent that lnbour eervices cre drawn (directly or indirectly)

from previously unemployed labour, the net loss of productivc services tn the

rest of the economy is clearly nil - cven if 2 conventionally detemined
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positive market wvage must be peid. Thus wnder the conditicns of a "ladowr
surplus”, the appropriate cost of labcur inputs (somectimes called “the
shadow price of labour’) mey be zom, Before proceeding to evaluate all
labour ocets 2t 2 pric. of sorn, however, “n¢ must head several words of
caution, Firet, it is esscntial - distinguish carefully between the dif-
ferent types ~f labour. ‘hile the rual ccet .f unskille’ labour may wel!
be sero - if the j1obm in question can be adecuately filled at nll timcos by
labourers otherwis. unimpl-yed « the same is not necessarily true of skilled
labour. It is more than lisly thet where population is in surpius, skills
arv in short supply - with the result thot the willingnees to pay for
skilled labour may not nly be rester thar zar, but perhaps ever greafer
than the market wa, v,

A mecond coneideratior to be borme in mind 1e the reginnal dimension
nf labour supply. DEven {f there is 1 labeur surplus in the ceonomy as a
vhole, it may well be unoverly distributed between rey1ons, and - in partic-
ular - Letween urtar and rurl ~reas. If the proiect in guestion is located
in an area where the immediate supply f surplus labour 4ces not match the
project demand for unskilied workers, then the net coet t> the economy of
bringing in unempl yed lrbour from olsewhere ~ust include the costs of
transfer. These r.ets iiclude rnot niy the 1mumediate coste of transporta-
t1on - which »are 't lukcly to be high - but the ¢rtra cost of providing
basic social amenities to the workers or. the pr-ject site which they would
not have required ir their “rigiral Inc~tisn. OSuch expenses ruat typically
be incurred wher u industrial project draws unskilled labour from rural
into urban areas, where the ranl coet ot «gscntial public services is likuly
t~ be higher. I[f these transfer c ste are ircurred by the projact, they
can be considered separate!y as project net input. But to the extent that
they are borme hy the .abourers, they must be included in the nver-all
soclal cost of labour irput,

4 final word of cautior o the comt of labour spplies even when the
costs of skille and ~f trarsfer may be ismored. The paywent >f a market
wage of 150 rupees a maonth to an uwis:iilled worker {whose cost is measured

*t sero because he itz otherwise idle) resulte in a transfer of income from

the sgovermment “r privat. empioyer to the worker in the amount of 150 rupees
esach sonth, If the gnverrment or the priveie employer has a greater
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propensity to invest out of his income tham the worker, and if the ultimate
consumption value of funds investad exceeds thc corresponding value of immedi-
ate comsumption, then there will ce 8 net loss to so.lety arising from the
transfer. Taking this argument intc account, the "shadow price of labour”
should be positive rather than zerov. This final correction involves precisely
the category of 'indirect’ ber~fits and costs whick we have decided to post=
pone to Part IIl of the paper, it will tharefore be ignored in the present
discussion of "direct” aggregete consumption costs. The reader is referred to
a subsequent paper [or a more detailed treatment of the vhole comcept of the
‘shadow price of lebour’.

Land

Land zs an input is naturelly associated with cvery project requiring o
site, but especially in the case of industrial projects it 1s likely to form a
negligible fraction of total costs. Four that reason, no elaborate discussion
is called for herc. Aeg a factor »f production which is by definition in com~
stant supply, land 18 ar input must alwnys b measurcd on the demand margin.
When land is used up by the project, that land 13 denied to the rest of the
ecopomy =nd cannot be substituted for frow nny other source of supply. The
appropriate measure of the cost of land 28 an input is the ultimate consumer
villingness tc py for the aggregate consumption venefits made possible by the

use of the land.

Where iand markets are competitive, and where the project demand for land
does not zpprecinuly bid up its price, the market price of land (or the market
rental rate) zay be taken as a measure Of the willingness of purcaasers to pay
for the land (or its us2). Just as in the cage of producers' gocds, this
willingness to pay on the part of purcheserts muy n “wm be used to measure
Lhe aggregate consumption cost of the land so long as the further markets
petween the land and the wltinete consumption geods satisfy the seme conditions.
if the lend required by = project has no other potential use, tren the market-
clearing pric. of the land is zero, and iirespective of the actusl cost that
must be paid for it, the land must he weneured at zero rost as an input to the
project. If the land does have an alicrnative use, but if the market price does
not provide an appropriate messurce of its valuc, then it may be possible to

measurc the cost of the land by the net Lenefits which are foregone because the

land can no longer be devoted to the altermative use.




In owr &iscussion of Adirect agar:gite consumption benefits and costs,
we have 80 far been tacitly assuming that all benefits and costs of a project
result in corresponding gains ..ad iovsses of pruscrt concuapticn. To measure
each project benefit and cost, we have applicd the riterica of the willingness
to pay by the consumer for the additional consumption made pussible dy the
good or sarvice in question. We should now recognize, however, that a man who
benefits from a projuct may rospond to his wmproved positiun not by increasing
his present consumpti.n, but by incr asing his 3avings. And s man who incurs
costs on a proj-ct may respond not by cutting dcen on nis consumption, but by
reducing his savings. OCuch chaides 1L 8aVings Lay be cranslated into changes
in investment, which in turn will have cons.quences for fut ro production,
consumption and savings. To the oxtent that & project influences current in-
vestment rather thin current consumption, 1t will =urovaide not direct currept

consumption benefits but indir.ct fyture corsumption benefits,

So long as the value of the indirect futur. consumption benefits due to
a unlt of funds devoted %o Investment 18 -qual to the value of the direct
current consumption oencfits due to 8 unit <f funds devotod to ~onsumption, it
makes no differcnce tu cur social ben.fit cc3t analysie whether bencfits (or
costs) are consum d or saved ord invested., [P, howover, the futurc benefits
duv tu inveatment cxc.ood tho corrospondine, present encfits duc tc consumption,
then the rate of saving and 1nvestient in tae ocunuty 12 less than the socially
optimal rate, and sccicty gains in tne long run by any incrcase ia savinge and
investment at the oxpense of consumption.  When cuca .« 3:t.ation obtains, .t
becames c8s8.nticl to wvaluate the over ali effuct of A project 5 the mix of
consumption and investoent in the cconomy, for overy year in which the project
is in operation. It is ~lso necessary to cstimate the ultimate aggregate
consumption benefits due to o w.it of current investment, s e to meke these

comparable with th. benefits due to 2 unit of curront consumption.

One may woll ask, at this point, why any individual project should be
expucted toe help in atteining = optimel rete of saving and investment for the
economy 28 & whoule. After ali, ic not the rate of saving and ‘nvestment a

macro—-cconomic problum thct should be resoclved by an appropriate fiscal and

monetary policy? The answer is that if in fact 2 government is in a position
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to achieve its desired rate of saving and investment via fiscal and monetary
measures, then there is no reason to confront the problem at the project
level, and no need to inguire into the use of benefits realized or foregone
on account of any individual project. If there are no constraints on the
fiscal powers of the finance winister, there should be no indirect future

benefits and costs attributabl- to a particular project.

If, un the other hand, the goverrwent is not in o position to achieve
1ts desircd rate of saving aad investment via fiscel and monetary policy - or
if there are significent coats associatel with tne required policy measures -
then it becomes perfectly legitinate to use individual projects as another
instrument to.achicve the sanc g€oals., Th. fact thut almost all developing
countries are striving for h.gher rates -f saving and investment than currently
obtained is . couvinclns argumenc for the r 4 to conslaer tae saving and invest-
ment implications of individual projects. In most of these countries, poli-
tical and institutional constraints limit the ability of finance ministers to

raisc rates of seving wnd investint to their desired level.

Once *this proposition is accepted, we must first of all inquire into the
effect Of project benefits and costs on the rate of investiment in the cconomy ,
and then cvaluate the indirect ‘encfits or costs du: to any change in the rate
of investment. During the period of project construction, resources are drawn
away from the rost of the cconomy and funds tc pay for these resources must
be raised at the cxpense of the rest of the cconomy. How much of the samerie
fice made by the rest of the economy is a sacrifice of consumption, and how
much 18 a sacrifice of i1nvestment? Later, during the puriod f project opera-
tion, benefits are returncd tc various o.ctors £ the ccon my, in the forr of
goody and services or cash flows. How much of the gains made by these sectors
of the cconcmy result in increased consumption, and how much result in increased

iavestment ?

There are at least two ways of approaching the issue that might suggest
themselves. On the one hand, one might link the consumption-investment effect
of the project to the technological nature of the goods and services that are
used a8 1nputs or produced as cutputs. Thus if an investment gooa 18 diverted
from elscwhere in the cconomy %o be used in project construction, this would

be regarded as a sacrifice of investment. Cimilarl , if the project benefits
pProyg

are associated with the producticn of an investment good, this would be




regarded as a gain of investment. And the converse would hold for consumption
goods, The alternative approach would link the consumption-investment effect
of the project to the expenditure patterns of the groups who gain and lose by
the project. Thus if the project construction costs are ultimately paid for
by griup A, the fraction representing a sacrifice of investment is given by
the marginal propensity to save of group A, and the fraction representing a
sacrifice of consumption is given by their marginal propensity to consume.
Sinilarly, if the beneficiaries of the project are group B, the division of
the gains between consumption and investment is determined according to the

marginal propensities to consume and to save of group B.

The choice between the two approaches should depend upon one's judgment
about the factors that limit investment in the economy., The first approach
is appropriate to a situation in which the effective constrainfon investment
is the supply of certi:~ investment goods. In this case, the net effect of
the project on the sup , of these goods is what determines its effect on the
over-all consumption-investment mix in the economy; ary other good or service
should be regardec. as a consumption good for the pirposes of the evaluation,
The second approach is appropriate to a situation in which the effective con-
straint on investment is the availability of savings. Under these circum—
stances, any required investment good can be obtained - through domestic or
international transformation -~ by a sacrifice in consumption. It should be
noted that one approach may be preferabtle in some years, and the second
approach in other years. In particular, the supply of certain investment
goods may be regarded as relatively inelastic for the immediate future, but
more elastic in the long run, sc that the first apprroach wou'd apply initially

and the second approach later.

The most plausible example of binding supply constraint on investment
would probably be the case of an economy dependent upon imported capital goods
for investment, where essentially all available foreign exchange ie already ﬂ
being directed into invesiment in one form or another, and where the oppor-
tunities for increasing foreign exchange earnings are sharply limited by an
inelastic world demand for the country's exports. Under circumstances such

as these, there would still be a substantiil fraction of investment inputs

not subject to a supply constraint, Hence the amount of investment foregune by
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| by using up & unit of foreign exchange (the constrained input) - or the amownt
of investment made possibtle by earning or saving o unit of foreign exchange -
would actually be a multiple of the consumption value of that unit of foreign
exchange. Thus to assess the quantitative effect of project input or output
on the over-all consumption-investaent mi: of the ecoromy, according to the
first approacn, it is necessar: to evaluate in each year of the project the
net claim on the coastreined inpat{s), and to multiply this ret claim by the
reciprocal of the fraction of total investment which ~ nn the average — con-

sists of the constreinea input(s).

Wner the effective constraint on investment is demand rather than supply,
the second approach is called for. It then becomes relevaant to inquire into
the distribution of projcct benefits and costs arong different economic groups
or sectors, and to examine the savings behaviour of each. The net gain to a
particular group or sector is eguil to the value of the net aggregate consumption
benefits which it receives, minus the value of any net cash payments which it
has to make. Thus the evalustion o1 the ultimate distributional effects of &
project must take into Acccunt bota the initial distributional effect of the
aggregate concumption hen fits and - oste, anil the M.rther redistributive

effacts of rhe cash flevs brovgnt about v tie projent,

From the colvceptuts point of view, it is desirable to distinguish the
immediate impect of the project beuefits and rosts from the ACCOmMpANY iNg WOBS™
tary transfers, for the two may no* correspond. Thr first step in sssessing
the distributional effects of a project 18 t5 28sociate an immediate gainer and
iloser with each aggregate corsumption benefit and cost. Thus when a KOverament
agency undertakes tne construciion auG c,eration of a proj. .t, it diverts
resources away from use «!sewhore in toe economy, to the extent that these
resources are drawn from *he trivate sector, the private sector as a vhole sus~-
tains tne immediate cosi, and *to tae extont that *he resources come {rom
government. stocks, the ghverrment i1s the immcdiate loser. [f the project owt -
put 1s made available to A given 3¢t of consumers, these copsumrs enjoy the

correspondin, immccdiate benefits.

The ultimate loss of the private sector depends on the extent tc which
it is compensated for the resources it gives up, snd the ultimate gain of the
consumers depends on the amount which they are requircd to pay for their bene~
fits. Thus, the second stup in asscssing the distributional cffects of a project
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is to distinguish and examine all of thc cesh flows to which it gives rise.

If the government increascs taxes in direct response to the project, there is
a transfer from the taxed public to the government coffers which increases
government gains and increascs public losses by exactly the same amount - the
aggregate consumption value of tue cash flow. if the government finances its
outlays by borrowing, there i = transfer from londers to g~vernment in the
initial stage, and a seriws ol transfers from government to lenders in a later
stage when the Joan is being repaid. Tf the consumers of the project output
st pay for that output, theve s & transfer of cecsh  =nd hence consumption
beriefits - fram the consumers to the producers of the output in the amount of
the actual cash payments. Three basic pointe should be emphasized: (1) cash
flows must only be considered if they would not have arisen in the absence of
the project; (2) for every cash flov the ben:fits and costs sustained by the
parties involved ar. nece~tarily equal; and (3) the sum of the net benefits
(gains minus losses) to cach group must add up to the net direct aggregate con-
sumption benerits of the project as a whole,

Following this epproach, let BD(t) be the direct eggregate consumption
»nefits of e giver projest in yvear t, let CD(t) be the direct aggregate com~
sumption costs, and 1 AED(t) be the corresponding net benefits:

s2? (v) = BNt - P () (1)

We now distinguish N diffcrent groups or sectors affected by the project:

n®1l, ..., N, Por cxample, onc group might consist of vage-earners (n = 1),

4 second grovp of profit-carnere ‘n ® 2), wnd a third group might be represented
.f the government sector (n = 3). The classification »f groups ocught tc be

Ve according to thelr consumption and savings behaviour, as far as available
fita will permit. We nov denote the Airect costs, direct benefits, and direct
ot benefits realized 0y each group on accownt of the project by Bn(t). Cn(t)
i :Bn(t), 80 that

&Bn(t) = Bn(t) - Cn(t) nsl, ..,8% (2)

and, since the groupe incluie everycn: affected by the projest,

I B(v) = # (1)
i, (3)
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3
t c(t) = cP(e) »‘ (8)

n=l

N D
I 4B (t) = 88" (t) (5)
n=1

Now let the warginal propeasity to save (out of net bemefits or their
cash cquivalent) be s (t) for group n in year t. Then the net increase in

seving on the part of group n in year t, as a result of the project, is
88 {(t) =5 (t) AR (t) n=1, .., N (6)
n n n
and the corresponding net increase in consumption is
ac (t) = [1 sn(t)} 8B (t) n=1, .., N (1)

The over-all net contributior. of the project to investment and to consumption
in year t may be obtained by summing the net increases due to each group:
N

AL, = p ASn(t) (8)
n=l
Y (9)
AC, = % ac (t) 9
t n=1 n

Since we are deeling with bencfits net of costs, any of the magnitudes AI
ac,, 48 (t) and AC (t) may be negative as vell as positive. Summing eqmtiam

(6 and (7) over all groups, and usiug cquations (5), (8), and (9), we can show
that

D \
AB (t) = ac, + AIt (10)

In other words, the net direct aggregate consumption benefits of a project im
year t can be divided into two components representing the net increase in com-

sumption and the net incrense in investment, respectively.

Having cst.blished the ffoct of the project on the mix of consumption
and investment in the economy in --ach y=ar, it remains to evaluate the indirect
future net bLinefits sttributasl: to the presum.d excess social value of invest-

Bent over consumption. In order to do this, we roquire & measure of the value

of a unit of current investmept rolative to the value of s unit of current con=
sumption. This scasure we shall call “the shadov price of investment". Like
the shudow price of foreign cachange, the shadow price of investment is one of




of those zritical naticnal parameters which descride conditions relasting te the
economy as a whole, rather thun characteristics of particular projeets.

Because of its importunce for th: evaunstion of all projects, the estimatiom of
the shadow price cf investmeni il be discussed in detail in & subsequent
peper.

It should first he noteu that - Lise tue shadow pric of foreign emc.enge -
the shadov price of investaert way not be wnique In fact, it i3 shown in the
paper reforredl te avove that f difforent groups in the economy have different
propensitics to aave, and/or ii the returns ‘o the investment from the savings
cf different groups arv different, “hen w cannct tssociste a unigue shadow
vrice of investmunt w.%h all of the net .nvestmcnt geacrated by s project im a
given year, Instead of » glodil shadow price of invcstament p‘(t) to attack to
Lae over=all net change AI(t) in year t, we require a separste shadov price
;:(t) to be applied to the net change & investment axait) due to each growp a
in that year, |

If we are urable to distinguish wcng the savings behaviour of differemt
sroups in the cconmy, ther we must accept ¢ single global shadow price of
investment pk(t) darel rn some rverage propensity to save and ratc of returm

Lo investment. In thir ovop*, the evaluution of irdircet future ret sggregate

comsumption Lepefits uoV e somri, the multinlicatior ¥ the net
change ir invcstaent >roumt cbou. vy the praject in year ¢ by the ¢ACEse in
the social value of invostmea® owe~ tno rocial value of comsumption. Thus
“he indirect net bLenufits come to

Bltt} . 57::"{\:) - ? LI (11)

+

ud (using equation (1.)) ti -otcl direct and irdirect net aggrugate comsusp-
“i1om bemefits of the nrijouct in juas t Asmum® *o

‘g, . : ) a
aBT(w) = 2Bh ) » nT (e - acle) ple) aI(t) (12)

Assuming tuat wo ore unL om [ositlion to distinguish among different groups
ir the econmey, tne mesru. 'men  of irdirect net uvenefits sust procced separstely
£Tup Dy group. Thus the net 2nsnge in 1avestment in year t Aug 4o group a
cust be multiplied by the cxc:s: ~f the so0cias valie of inveswwat from that

£roup over the socia. va'us of ccnsumplion:

L, K ol
3,40 = i) 1 ) (13)
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vhere group investasnt is equated vith group savings. The indirect net bene-
fits from the project as a wholc are then obtained by summing over the

separste groups:
#'e) » oz [k )| s (0 (14)

n'l -
The total direct and indirect nct 5gregate consumption benefits in year t may

rov be written {using equations (?), (9), and (lO))a.a;
T 1 o K
'(e) = a8%(t) + asT(e) = 1 [ic (v) + pM(e) o8 (t)] (15)
nsejl L n n n
1f we &fine the ‘social valuc" v (t) of a unit of net benefits to group
nin year ¢ according to the proponxon in which the group divides its net

benefits betveen consumption and saving, and the social valuc of cach part,
ve get:

v(t) = [‘u -8 () x1 e (t)x P (t)} (16)

n

Substituting equations (€), (7) and (16) into equation (15), we arrive at an
alternative vay of looking at the total net aggregate consumption benefits of

a project in year t:
N

A T = +
3B (¢) v () 8B () (17)

n=]
The total net benefits can be expressed simply as the sum of the net benefits

realized by each group multiplied by the social value of benefits to that
Zroup .

From ecquation (16) » it can be secn that the numerical value of v (t)
7aries botween 1 and p (t) For o group which consumes all of its margmal
incame {which might be approxizatecly truc of wage -carpers), s (t) = 0 and

sn(t} = ] ard v (t; . p (t}). Clearly, any transfer from a group with a
relatively txgh sacml valum 5f noet penefits to e group with a relatively low
value results in indirect futurc costs. Tais point 1lic3 behind the argument
cited earlicr for n positive ~haidow price of unskilled labour ¢ven when it is
otherwise 1dlc., Whenever o poeitive market wege is paid by an empluyer to a
previously unemploy.d worker, there is a money transfor from o group with a
higher vn(t) to 3 lower vn(t). The result is an indirect future cost equal to
the difference in the values of the vn(t) times the cash amount of the transfer.

v (t) = 1., ¥sra group which 3cves nll of its marginal mcome (the government?),
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IV THE REDISTRIBUTION OBJECTIVE

In the discussion of "direct' aggregate consumption benefits and costs
in Part II of this paper, we consistently used the criterion of willingness
to pay to measure project benefits and coste. A3 noted earlier, this cri-
terion is completely neutral with respect to the wealth, the nature, or the
habits of the person wiho enjoys the benefits or incurs the costs. As long as
someone was willing to pay for another unit of a good or service, that good
or service was valued according to his willingness to pay. Nc questions were
asked about the value of a given good or service to sctiety as a whole as dis-

tinct from its value to the individual.

In Part III of the paper, we took intc consideration one respect in which
the immediate williingness to psy of en indi/idusl consumer may fail to reflect
the value of a good or service to society as a whole. When the value of the
future consumption made possible by saving and investing & unit of benefits
exceeds the value of the present consumption of that unit, then we cannot be
satisfied witl. immediete willingnecs to pay as a measure of benefits and costs,
and we must inquire also into the diztribution of project benefits and costs
between consumption and invesument. We seek to correct the valuation of those
net benefits which result in increascs in investment in such a way as to take

into account the “social value" of the invesiment relative to consumption.

What 1s meant by the "social velue” of investment? The social value of
a unit of investment - measured by the "shadow price of investment” - is simply
the present value of the future consumption made possible by a unit of invest-
ment, evaluated according 1o tuc principlc of concumer vill ‘ngness to pey for
that consumption. 1In other words, the use of a shadow pric. (or several
shadow prices) of investment tc calculate indirect future consumption benefits
is required to account for futur: benefits on the same willingness to-pay basis
88 present conc.mption benefits. ¥or this reason, we speak of indirect
ageregate consumption benefits: there is no departure from the principle of
willinzness to pay, but it is necessary to adjust immediate willingness to pay
wherever it faiis to reflect the ultimate willingness to pay for present and

future benefits on o comparable basis.

In this Part IV of the paper, we 80 on to consider another important
respect in which the immediate willingness to pay of an individual consumer




fails to reflect benefits and ccsts to society ag & whole. This time we
depart from the objective of incrcasing eggregatc consumption - present or
future - and cocnsider instcad the pessible sorial objective of redistridvting
income from more favoured to loss lavourcd groups within the society. This
objective involves & clear Tejection of the viinciple of willingness to o V4
irrespective of the individua! ard reiuires instead that : distinction be
made between different yroups 2ngoying iifferent levels of vell-being. As
long as we wish Lo redistrioute :ncome {in the form of net benefits) from one
grounp to azothcr, we camnob be indifterent ac to wno are the geiners and who

arc the losers from a project.

In connexion wiih the redistribution objective, the same question raised
earlier irn Jhe coaLext of savings and investmcnt any be pcsed: why must re-
distributive goris be achicved via individual projects? Should not the govern-
ment seck to bring <bout the desircd diistribution of income by meanz of taxes,
transfers and oth:i 1as‘rumcnue of national fiscal policy, and let projects be
Judged on the basis of their contribution to eggregat. consumption alone?

Once agein, uhe acawer .3 an caupirical cue. To the oxtent that it can use
other ncans of relisurivuting incones without £rent cost, any government is
well adviced o 6o co. Byt wq antuel practic:, political and institutional
constraints are likely to lim't ~ae ability of m.st governments to redistribute
income via fisent deasurer. and 2ven then the codts associated with such
measurcs may 0. be ncglizible. Tre result is that A go0u social benefit-cost
analysis caimot 2trford o ianore -itiher the savings or the redistribution

effects of individual projects,

Turning now t¢ the measuremont o; ProJect benefite mni costs with res=
pect Lo the redistrisution 2 jertie, we must consider the cense in which the
objective 15 %o be undoratosd. Cr the one hand, the goverament may wish to
redistribute income boetween grours defined according to their income level,
“eg. from high=incoms groups to 1ow-income groups. Om tne other hand, the
government may wish teo redist-ioute income between kroups defined according to
their place of resldence, ¢.g. frow residents of e prosperous region to resi-
dents of a Yackward rogion. "he seeond ~asc is slightly more complicnted than
the first, because o projent ray 1%se.f bring sbout some net irmigration into

the area in which it is loceted and thercby increase the size of the group

defined as residents of that region.




As Siscusse’i in s earlier pager ou the recomcilistion of multiple
objectives, a goverramnt mey give expressiom to its redistribdutional objectives
by atteaching some <xtra positive weight to the net benefits accruing to the
wore descrving group(s) and/or by sttaching some extra negative weight to the
net benefits accruing to the less deserving group(s). The choice of s numeri-
cal value positive or negat. = for tie we ght asmgocist | with any give:
group is beyond th: scope - f this paper. Here we are concerned only with the
messurement of the amoupt of not tonefits realized by any particular group
singled out for special trcetment.

A redistributi.. b~ fit (or cost) must be defined with respect to the
particular group in question: it is nothing but an aggregate consumption
bunefit (or cost) thut accrucs to tha’ groip. Thus the measurcment of re-
listribution benefits and costs involves vxactly the same principles used in
art IIl to determins the ultimate allocation of project benefits and costs
among different economlc groupe or sectors. The redistribution benefits to a
group are cqual to the iamediate aggregate consumption bencfits 1t receives
minus any off settiug payments made L0 OSther groups, and the redistribution
~osts to the group ire .qual to th. immcdiate Aggregate consumption costs it
inCUrs nunus ahy compensating rocolpte from othor groups. To measure the net
redistribution ben=f.t3 realized by = particular group, we must examine all of
the aggregate consumption ltenefits and coats direct and indirect - of a
project, as weii if &'l »f the accompanying cash transfers, and determine to

what extent each 1tem affects the group in jquestion

Let us consider first the redistributive cffect of the direct aggregate
consumption benefits of 2 project. whether the net output of the project
congists of tne vory goods and scrvices which it produces, or of goods and
scrvices vhich 1t releascs from altcrnative sources of supply, the immediate
vencficiaries may be identifizd as the persons who meke use of the additional
supply, and whsre willingness to pay for it weasures the ccrresponding direct
aggregate consumption benefits., To the «xtent tiat the lmmediate bene ficiaries
must pay for thoir use of the project nct output, their redistributional gains

are reduced and tnos: uf the group receiving the peyment are increased.

Depending upor. the mssocizted cash ‘ransfers, the dircc® aggregate consumption
benefits of a project may be sproad over a number of different groups other
than the immediate bepeficiaries.
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Suppose, for example, thet we are considering & multi-purpose water pro-
Ject which will add to the availability both of irrigation watcr and power,

The immedimte beneficiarics of th. projcct are tne farmers who r.- »ive water
for their ficlds and tac domestic and industrial ¢lectricity consusers who make
use of the additional power. Thus in the first instance ‘he fornors as a
group guin aggregote consurption bencfics cquivalent to their willingness +o
pay for the water, and the powir consum.rs gain benefits cquel to their
willingnes: to pey for thnc <lectricity. HLowover, both the water and power
consuners willi have to pay something for their benefits; irrigation and power
charges will be levied by the governient authority operating Lhe project. The
payaents for thes. charges represent cash trunsfers back te the governnent ,
and these add up to the share of total benefits captured by the government.
Typically, the irrigation and pow.r charges will amount to lecs than the
original willingness to pay for tihe water and eleetricity, so that the farmers
and thc power consumers still emcrge With net redictribution benefits in their

favour,.

Supposc now that Lhe not cutput of the project consists of foreign
exchange: who 1s the lLamediate beneficiary? This depends upon the way in
which foreign exchange iz alloeated in the ceconowy. The immediate benefi-
r.ari1es will bLe those persons - :n the public or private sector - who are able
to use the extra foreign xeheage for marginal increases in imports.  Whether
these 1mporters reslize any net redistributive benefits depends on how much
they hav: to pay for the for:ign cxchang: they use for importing. If the
forei1gn cxchange is auctioned off ir a freo market, the importer nay part with
domestic currency cquivalent to hie full willingness to pay. If the forcign
sxchange 15 allocated via some quota oystem, the importer nay buy his foreign
exchange at an officielly determined rate substentinlly 1l.ss than his willing-
Auss Lo pay - 1a which casc e receives ndt redistribution benefits. The
rest of the direct aggregete consumption benefits may be returned in the form
of domestic currency to the cnterprise which operates the foreign exchange

earning or saving projcct.

The analysic of tho redistributiv. effect of the direct aggregate con-
sumption costs of o project is similar to uthat of the benefits. The net input

to a project may be assccimted at first with the persons who forego the use

of the good or service whosc supply 13 reduced, and whose willingness to pay




for it measures the corresponding direct eggregate consumption costs. To the
extent that those who give up che goods and ecrvices are compensated by others,

or reduce their own payments to othors, the cost is shifted to other groups.

Via such cash transfers, the ultinmete eosts may be borne by groups quite dis -
tant from thosc who are most immediately affected by the project. Let us

consider some cxamples,

When a worker is withdrawn fron cmployment elsewhere in the economy to
work on a public project, the cost is usuelly passed on to the government
employer. A private sector employcr loscs one man but saves his wage and -
assuming the wage reflected the ecployer®s willingness to pay for a merginal
worker  comes out vven. The work.r higself chenges ¢mployers but presumably
gets thu same wuge as before, and thus realiz s no not gain. But the govern-
ment cmplcoyer pays a wage which would not b paid in the abscnee of the pro-
Ject, and therefore suffers a rudistribution loss. It should be noted that
although the income group to which the worker belongs is unaffected by his new
job, the regional group ney well be affected. I the worker camc from s
different region to work on the public project, the region into which he has
immigrated gain: redistributionz] benefite equal to his earnings, and the

region which he left loscs the sam: amount.

Suppose now thal th. worker in quecstion was unemployed before getting

a job with the project. (The san arguicnt would held if he held a job earlier,

but hie previous pesition was £illed by an otherwisc uncrmiployed man.) In this

case there nmay be nc dircet aggregatc consumption costs to the cconomy when

the man is put to work on the preject.  Ac beforce, the government suffers a

redistribution loss in tho amouat of th wag:e it pays. iHowcvser, in this case

there is also a redistribution gain in the sauc amount which accrues to the

worker. The dircet aggregage conswption cost is zerv, but because of the

cash transfor there is both a redistribution gain and a recdistribution loss

among the twe groups affected.  Prom She point of view of redistribubion among

regional groups, thore i

s aov a net gain toe the project region as before, but
no net loss to any other region,

When the net input to o project consists of a material good withdrawn
from alternative use cisewhere in th

¢ economy, the cost is generally passed on
to the government in vhe soae way as for employed labour. A privete sector
firm loses the input but saves the

costs with which it would have been purchased,
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and - except for any excess of willingness to pay over purchase cost - comes
out even. The government, on the other hand, pays for an input it would not
otherwise have bought and suffers a redistribution loss. Unlike the case of
labour inputs, there are no redistribution effccts here involving income or

regional groups other than the government - except to the extent that dis-

crepancies arise between willingness to pay and ectual market payments.

The same is true for inputs of forcign exchange. When such inputs are
used on public projects in a given region rather than elsevhere in the economy,
there are non-governmental income or regionel group gains and losses only to
the extent that actunl payments for foreign exchenge differ from willingness
to pay. As noted earlier, this may well be the case when foreign exchange is
rationed. When a government licenses foreign currency to private firms who
are allowed to pay for it at the official (undervalued) rate, these firms are
in effect receiving a government subsidy. If the government subsequently em~
barks on a public project and cuts down on thec foreign exchange availsble to
the private scctor in order to allocate it to the project, there is a loss to
the group and region of the marginal private sector firm which foregoes its
implicit subsidy. If the government makes any of this foreign exchange avail=
able to private firms or individuals in the project region, there is a corree
sponding group and regional gain in the amount of the accompanying impliocit
subsidy.

Thus far we have assumed that the input cosuvs of & public project will
be paid by the government. They may also be passed on in part or in full to
the tax-paying or the lending public, in which case new cash flows arise with
redistributional implications. To the extent thet taxation is increased,
there are net losses to each income and regional group that pays the taxes.
In the casc of borrowing, there is redistribution egainst the lenders at the

initial stege and in their favour when the loan is repaid.

In the case of indirect future aggregate consumption benefits and costs,
we must also determine to what extent a particular group may be affected.
Once the net direct aggregate consumption benefits to a group have been
determined according to the principles cutlined above, the corresponding net

indirect benefits may be calculated by applying a formule akin to equation (13)

of Part III. Given the marginal propensity to save of the group in question),
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ve first determine the enount which would be saved out of the direct net
benefits accruing to the group. This emount must then be multiplied by the
exceas of the relevant shadow price of investment over unity in order to
determine the amount by which the value of the future consumption benefits
stemming from the savings exceeds thc present value of the savings. The
resultent net indirect (redistribution) benefits accruing to the group must
then be modified by any associated cash transfers away from the group (e.g. by

government taxation of investment income).

After the ultimatc net redistributicnal impact of a project on any given
group has been calculated as outlined above, there remains one further adjust-
ment which is of importance priwmerily in the cese of regional group redistri-
bution. Whether the net benefits accruing to a particuler region are consumed
or invested, a part of them will be respent within that same region. To the
extent that they result in 2 net transfer of wage or profit income from else-
where in the economy to the project region, they will result in a new round of
benefits to the region. For example, the expenditure arising from incomes
earned on the project may draw small business and ancillary services into the
area. The income of these enterprises is now earned in the project region and
contributes to the redistribution of benefits in its favour. Such a chain of
"indirect" benefits can in principle continue indefinitely, with the benefits

on each successive round progre. vely declining.

If r represents thc marginal proportion of the "direct” net redigtridu-
tional bencfits PD which - when respent - results in additional net benefits
to the region, then the value of the "indirect” net redistributional benefits
RI can be expressed as:

B = R’ r(rRY) + r(r‘?an) + ... (18)

= RD (r+r2*r3#...)
and the total net redistributionol benefits BT to tha regiom is given by:

R = B© + B! (19)

3, ves)

s RD(l+r+r2+r

- % [ri"]
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The expression [u__;___] is called the "regional income multiplier". It
l-~-r

is applied to the "direcct" net redistrioutional benefits RD(t) in a given

year t to yield the total net redistributional benefits RT(t) to a particular
region in thet year. The use of cquation (19) for the regional income multi-
plier is subject to onc qualification: the successiv: rourds of benefits

rRD, rQRD, rBRD etc. actually occur cnly after an interval of time, whercas the
formula assumes that they all tokc placc instantaneously. To be precise, one
ought to distinguish the successive rounds of benefits according to the time

at which they occur. In practice, however, thc calculations are likely to be

sufficiently rough so that no such carcful distinctions will be called for.

In the casc of redistributicn among groups defincd according to income
class, the counterpart to thc regional income multiplier is a "cless income
multiplier” based upon respent benefits which return in future rounds to the
same group. It would appear highly unlikely, however, that such a phenomenon
could be significant enough eithcer to warrant or tc meke possible its inclusion
in the redistribution calculus. Thus far all practical purposes, we may dis-
pense with any such adjustment of the net redistribution benefits aceruing to

particular income groups.

In retrospect, one might reise the question why no multiplier effect is
applicable to aggrcgate consumption benefits for the cntire economy. These
benefits, too, are respent in successive rounds, and might be considered
income- creating for the econcmy as a whole. The objecticn is that unless there
ere idle resources to be activatcd in such & process, no additional net national
income can be creatcd. With resources fully employed, it is possible to
shift income from vne region to another (whence the regional multiplier
effect) but not t> add to national income in any given year. On the other
hand, if there are idle rcsources which can be activated in response to a given
project - and not otherwise thern any additioncl income generated on this

account should be credited as aggregate consumption benefits to the project.










IS has boen seen iz carlisr studics thet a correct acocumting of the
national eocomomic profitability of a project oftem requires planners to utilise
she 40v prices in place of the market prices of specifioc goods and services pro-
@uoced or consumed by a project; thus in the study "Measurement of Benefits and
Costs” principles for formuiating shacow prices of specific goods and services
vere discusead. It has also been seen that shadow prices must be used for evalu-
ting aggregate or ccu,0siie coods, and in Luis study ve taxe upy the groblen of
deriving shadow prices for two aggregates, foreign exchange and savings. Then
we shall use the shadow price of savings to derive a shadow vage for unskilled
labour in situation of "labour surplus”.

Iersign cxhange
introduction

The goal of benefit: cost analysis is to translate as many of the ocon~
sequenceg of a projeot, bad as well as good, into a common unit of account, so
that alternative investment tactics can be compared from a sccial point of view:
the unit of account that seems most natural, and the one that we have chosen in
this set of astudies, is aggregate consumption, as measured by the willingnasgs to
pay of individuals for the goods and services thay consume, What we are in~
vestigating in this secction is the valus of foreign exchange in terms of aggre—
gate consumption; to a first approximation, at lcast, we are asking how much
consumers would be willing to pay for an additional unit of foreign exchange.

The "Introduction to Economics for Industrial Project Formulation and
Evaluation™ explains the relationship between willingness to pay, market prices,
and consumers' satisfaction. Heore only a rominder is needed that in the absence
of rationing, market prices reflect the willineness to pay for marzinal amounts
of different gnods and sorvices. Thus 1f individuals were free t» buy as much
foreign exchange as thay liked at the official rate of excharnge and to import
what thay pleasad fres of tax=s, the shadow pricu of foreign exchange would be
unity. The official exchange rate would then be a market price reflecting a will-
ingness to pay one rupea for the goods that can ba purchased with the official
¢yuivalent of ono rupee 1n dollars, pouinds, or francs. This is to say that in-
dividuals would be willing to zive one rupee's worth of domastic goods (worth being
meagured at domestic market grices) for one rupee's worth of imported goods.

2
£
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The fact is that in many, perhaps most, developing economies foreign ex-
change is not freely available at the official rate of exchange. Nor are pri-
vate economic agents free to import whatever they choose free of taxes. Rather, .
most governments seek to contr»l the compositinn »f imports. The rule is that

foreign exchange 18 not only taxed but also rationed, formally or informally.

The question of whether foreigm exchange ought to be rationed rather than
distributed through the market mechanism is a strategic one beyond the scope
of this study. Suffice it to> say that the question cannot be divorced from other
18sues of development strategy. As the study "Commerical Profitability and
National Profitability" pointed out, the scarcity of foreign exchange arises in
the first plnce because the 5fficial rate »f exchange has been inherited from an
earlier, usuallv colonial, era in which it equilibrated the balance of payments
without the nced for rationing »f foreign exchange because of the very lack of
emphas1s on economic development characterizing that era. But the post-colonial
emphasis on economic develnpment has reculted 1n new import demands, as well as
in inflation at home that has often had adverse cffects -n ecxports. Governments
of developing eoonomies have beecn foroed to chioge between (1) rationing limited
amounts of foreign erchange available to them and (2) changing the official ex-

change rate so that 1t adjusts demand to supply.

We take no poeition on this choice. But we 42 wish to register a warning
against naive appeals to classical or neonclassical economic liberalism that en-
Join devaluation and market allocation of foreign exchanpe as the only reasonable
solution t» the problems posed by an ovzr-valued ~urrency. Certainly the virtues
of market allocat:on demonstrated by models of perfect competition from which the
problems of externalities, market imperfections, and achieving a just distribution
of income are absent have limited relevance %5 econdmice in which these are me. jor
proobleme. The presumption in favour »f the market that pervades Western economic
thought has no justification in resoiving the question of ho't to allocate foreign

exchange.

In situations where, for beiter 5r worsas, foreign exchange 18 rationed and
mmports taxed, the very existence of rationing and duties signifies that the
marginal willingness to pay for foreign exchange exceeds its value at the official

exchange rate; 1f this were not the caze, there would be no need t» ration or tax

the available supply. By what percentage does the willingness to pay for foreign
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exchange excoed its value at thae official exchange rate? This is another way
of asking what the shadow prica of foreign exchange is.

A one-comnodity ~xample
Suppose, to tak. a simple (albeit far-fatched) example, that any extra
foraign 2xchanze that becomer available will be used to import French cognac at a

at a2 c.i.f price of 15 francs (Fr. 15) per bottle. Suppose at the official

axchangz rate onc franc is worth two units of domestic currency, which for
dafiniteness we shall suppose is measured in rupees. Thus at the official ex-
change rats the domastic cost »f a hottle »f cosnac is 30 rupces (Rs. 30).
Supposc furthor that there are no taxes but that the scarcity of foreizn ax-
change lcads 1a turn to 2 scarsity of coonac ia tho domustic market such that
the market in the port of ontry cloars only at a price of Ts 45 per bottle.
Thus a emall increasc in the availability of foreizn cexchange of, say Fr 150 -
ns. 300 at th. offical ratc of exchang. - would permit the importation of an
additional ten vottles of coemac, for which the willingness to pay is 1s. 450.
Hence 8. 300 worth of foreiwmm oxchange provides consumption for which the
willingn.ss to pay is “s. 450, which 1s to say that forelgn cxchange worth

1 rupee at the official rat. has a value of 8. 1.5 in terms of domestic will-

-~

ingness to pay. In other words the shadow price of foreign oxchange, which

Il

we shall denot: P, 1s s . 1 5 per rume.

Complications

This simpl: oxample illustratoes th: principles of calculating the shadow
price of foruign wxchange 3ut of coursc the real world significantly diffors
from the cxample: first, th: c:xampl: icnoras char:2s in domestic production
triggorud ty marginal imports, that is substitution of imports for domoatic
prcduction; mucond, increments of foreign cxchange are not spent only on one
commodity; morcover, some of the goods imported may be produccrs' goods for
which thure 1s no diruet consumers’ willingness to pay; third, the response
%o added avallability of for. igm oxchang: may o 1in part a reduction in the
pressure ‘o sxpcrt rather than solcly an increass in imports; fourth, duties
and excise taxcs, and the resulting transfers of 1ncome betweun the governmant
and the privat. scector complicate the problem of cvaluating forelign <xchange
in torms of dom:stic willingmuss to pay and c.i.f. pricos; finally, imports
may be rationcd in the domustic markst, so that price does not reflect
marginal willingn.ss to pay.
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Subgtitution of imports for domcgtic production

The calculation of shadow pricc of foruizn cxchange in the cognac axample

implicitly assumcs that th. marrinal cosmac reprosents a not addition to the

economy's consumption of liquor.  Dut supposc that this is not the c .su, and

that domestic production of brandy falle by cnc Lottle wach tine an additioral
bottle of importi:d cognac bocomase available. If for simplicity we assuma that
domestic brandy is cqunl in quality and price to importud cognac, thon thu

=

zain from an additional ls. 300 of forcign exchange 1s ian reality the extirs
product that will bu produced with the domustic resourccs that formerly wore
dovotad to thu production of taun hottlos of btrandy. If the marginal cost of
domestic brandy is oqual to its price of "s. 45, then reduction of domestic
8. 450 availabls to

tho domestic uconomy. Thus the calculation of the shadow price of foroign ex~

ocutput of brandy by ten Gottlus mak:s resources worth

chang: 1s unaffacted,

But suppose that ths marginal cost of domustic brandy is lass than the
price bacause, say, of an cxcise tax on domeatic brandy In this case the ru-
sources reluased by reducing tho domestic output of brandy will have a lowar
i valuc. For instance, if thoe eéxcisc tax 1s is. 1% per bottle and the marginal

cost is 7s. 30, then the resovurces released Ly roducing the output of brandy

by ten bottlos ar. worth only ts 300, which would m:an the shadow price of

foreign uxchange would b: "s. 1 .00 per rupeo.

«¢ shall 1in gencral assumc as a first approximation that marginal imports
do not substitutc for domustic output “ut rath:r repres.at a.t additions to
the goods available to the eccnomy. It would be oquivaleat to assume sub-
stitution of imports for domostic :quivalonts, with marginal coats of domustic
gquivalent cqual to their rospective prices. The one oxception to the “no-
substitution” assumption occurs in tho discussion of czpital goods that follows
on pp 1ll2-L. Ignoring substitution betweon imported capital goods and domeatic
production s::mg l.ss tunable than ignoring substitution possibilitias in

other cas:s.

L two-commodity c¢xample

The noxt complication is rolativcly asily dispos.d of. Suppose that in
addition to comac, ther: is a socond import that rccuives a share of incru-
mantal supplics of forecizn cxchang.. Suppose further that the c.i.f. price of
thie socond import is s 10 pur unit at the official rats of sxchange, and




that the domastic markst cloaring prico is Ds. 20 per unt. Finally suppose
that at tho margin, ono quarter of incrumaats of foroign exchange is allozatod
to the second import and thrue Juartors to cognac. Thus the domestic willing-
ness to pay for tho imports purchasabl. with, say, Ds. 400, worth™ of foreign
exohange is

e (45 x 10 + 20 x 10) = 8. 650
The first torm in parenthcsie is the willingnoss to pay for the cognac pur-
ohasud with thro. quarters of the incroment in foroign cxchangoe; at Rs. 10
por bottlu (ths price at the official oxchange rata), 1s. 300 ( = % x is. 400)
covers tun bottluos, Tho romaindcr of tho incremant of foruizn exchango,
Rs. 100 ( = é £ !s. 400), covors tho purchase of tun units of commodity two,
for which the domistic willinnuss to pay 18 ts 20 por unit; tho second turm
in paronthosis measurvs the willingness to pay for the portion of foreign ux-
change allocated to thc second import.

8. 650 1s thus the willingness to pay for Ns. 400 worth of foroign ax~
chango. Th: shadow pricce, as the willingness to pay per rupes of foreimm ox-
change, is the ratio Vs, .(.3_5_0_ or PF « 8. 1.625 por rupec.

400

One important point ourtht to be noted. It appoars that the valua of
foreign sxchange would bve incrcased by shifting the allocation of foreign
oxchange from coenac to the socond import. Indeud, this is 80 but the point
is rclovant only i1f thc allocation of foroign exchainge can bu regarded as opan
to choice in th., contoaxt of project formulation and ovaluation. The view
underlying the prosent discussion, however, 1s that the allocation of margiaal
incromunts of forcign exchanme is mor: roalistically thought of as a prior
docision refluctinz profercaces and constraints, a d:cision that ought to be
taken as givon with rcepect to project choice. That is, the marginal allocation
of foruign exchansu 1s hire rcgarded as a given parameter of tho investuent

decision rather than as a choice variabla,

1/ A rupee's "worth' of foreign exchango will always imply valuation at
tho official rate of exchange unlass thero is a spocific ocontrary
indication.




Generalization to n commodities

Generalization of the principles of determining the shadow price of

foreign exchange to the case of an arbitrary numoer of commodities is straight-

forward. Let m. be the fraction of foreign excnange allocated to the itP of
n commodities at the wmargin, and let ;)Li) represent the domestic market clearing
.th

price (port of =ntry) reflecting the marginal willingness to pay for the 1
import. Finally, let P“(.: represent tie c.i.f. price of the it"h import. Then

m.

—% measures the quantity of the i"'h import tunat will be purchased with a

Pi
m

marginal rupee's worti of foreign excaange and —-é- PiD neasures the willing-
F.
i

ness to pay for tne fraction of tne rupee devoted to the it'n

commodity. The
shadow price of foreign exchange is the willinguess to pay for the goods im-

ported with the entire rupee, which is to say

m
PP s e —-g pY
P n
n

If we rewrite this formula in the equivalent form

D

F D !
PP = 1 m = (1)

. 1 S

1=] Pi

we see that the shadow nrice of foreign exchange can be thought of as a
weighted average of the ratios of domestic warket-clearing prices tc c.i.f.
prices, the weignts, IREEREL N reflecting the content of the marginal import |
bill.

Naturally we are concerned with toe snadow price of foreign exchange in
future years as well as in the present. In fact formula (1) can be used for
any year p,ovided one has estimates of the marginal import bill and market-
clearing and c.i.f. prices of ilaports in that year. But it should be recog-
nized that the confidence one can have in t.e estimates of tnese parameters
will generally diminisn rapidly as one looks farther and farther into the

future.

Producers' goods .

Tne next complication on our list is tnat producers' goods as well as
consumers' goods generally figure in the marginal import bill, indeed producers’
goods are often the dominant form of imports in developing countries. Actually, |
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producers' goods are principally of two kinds: intermediates for consumption
goods and capital goods. Intermediates posc little difficulty as long as
they move through competitive markets as they are transformed into consumption
goods. Capital goods also pose ne scrious problems provided such constraints
a8 [imit th> choic. of the rat: of capital formation arue political and in-
stitutional in naturc rather than tushnological, which is to say that there
are constraints on the cxteat to which the ¢cconomy can to induced or forced

to abstain from consumption, tut no constraintes on the supply of capital goods.

Intermediatc consumntion ¢oods

Ae the study "icasurement of 3encefits and Costs' chowed, under competitive
conditions the derived domaad for intermediatos reflects consumers'! willingness
to pay for cnd-produste. Thus the formula riven carlicr in this study can be
uscd without modil12ntinn FKowcver, the willinmess to pey of monopolists
and oligopoligts for intermudiates will not in zoneral fully reflect the will-
ingnegs to pay of consumers because imperfect computitors tend to take the
clasticity of doemand for their products into account in deciding how much to
producc. This 1s not tuv say that any imperfection is onough to vitiate the
willinmess-to-pay calculusg; rather, the extent to which market imperfections
matter depends on tne oxtent to which thoy lead to diversonce betwoen marginal
costs and prices. This is an cmpirical question specific to vach economy,

onc that cannot be resolved in an clucidation of guncral principles.

Capital goods

Capital goods present the same provlems as consumption intermediates, and
additional oncs too. Onc¢ of tne poervasive fuatures of this sceries of studics
is tho assunption of constraints on the rate of capital formation. If thase
constraints arc political and institutional alonc, then tne availability of
foreign exchange dous not affect thoe rate of investmunt. This 1s not to say
there is no link betweoen imports and investment, but pather that thoe causality
works the other way around: the rate of invesgtmont togother with domestic pro-
duction possibilitics dotormines the lewel of imports (and cxportg). Thus if
extra foreim oxcharng. becomes available bat pnlitic~l and institutional con-
straints do not permit an increasc in the rate of saving corresponding to the
sharc of capital goods in the marginal import vill, then the marginal imports
of capital zoods will morcly substitute for domogtic production. If (1) the
resources released domestically from capital formation arv devoted to productiom
of consumption goods for th. home market (a rcasonable assumption in a model in

which constraints on investmont are not techn.logical in naturc), and if
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(2) relative prices of capital goods and consumption goods in domestic markets
reflect domestic marginal rates of transformation (a somewhat heroic assumption
in any model), then the dumestic prices of imported capital goods can be used
&s surrogates for the willingness tc pay for thc consumption goods that owe
thelr existence to the import of capital goods. For in this casc the domestic
prices of imported capitai goods will reflect tic oxtra co .sumption that re-

sources released from production of capital goods aomestically will provide.

This leaves the problem of how t¢ evaluate imported capital goods that
do not replace domestic production, that is to say, capltal goods whose im-
portation is accompanied by an increase in the rate of investment. To the
extent that constraints on tuc rate of investment are political and institu-
ticnal, the argument of the provious paragrapn applies. In evaluating the
for-ign exchange allocated to capital goods, wo want to Know the willingness
to pay for the consumption foregonc. This can be viewed as the domestic will~
1ngness to pay for consumption goods whosc productior would have to be foregone
domestically if capital goods were produced at nome rather thnan imported. The
domestic pricus of import:d capital goods can ve uscd as surrogates for will-
1ngness to pay far these consumption goods if it is 4esumed that relutive
domestic prices of capital goods snd domestically produced consumption goods

reflect domestic marginal rates of trancformat.on.

In economics lucking significsnt capital £00ds 1ndustrics the arguments
£ the previous paragrupts 4o not apply directly, for the possibility of sub-
Ltitution between domsticmlly produccd capituil goods and imported onee does
et ex18t. Nevertheleoss, 1f &o 20ntinue Lo 483.m that the rat- of saving is
camited ondy Ly pulitical factors, thner the absence of a doSestic capltal
¥ 415 1ndustry does not posc LGSUrBOuntsbl. probie®s to the uss of dosstic
praoes Of umported capital goods as swrugntes [nr toe wiilingness to pay for
! regotie CONSUMPLIon. The [ rogobe COGLWRY 100 .f L0LS ChBc CAD Lo viewed as
HEAENEY o {;} Lie Culisulle P gOuls wnd iotor@ediates Lrat CouLd have Leun umMprted
v LN the TOPClZn cRChange &Lioosbe d atl i margin Yo capital gouds ur () the
1rts natl couwld have Leen 1190 rted to the hode BAIRcY i Lhe absence of
Taldinda LEprts Of cupatal grME. The use o f bome st prives 7 umpurted
et gOOdS 48 ST oeat.s fUr Lo willingmeds to pay For for-gone -ons.amgtiom
TURPCSsd LEAL il stiC i es of impirted cagital goods and Mg tad oM
e ORS, BT ted iAtefBedintes, oF cIpris (A the Cade ey =) ars

Uopstioeal Vo Bternati o mal Frices.
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It may be thet limitations on the rate of saving are technological
instead of, or in addition to, political and institutional. For example,
suppose the economy's capital goods industries (comstruction, machine building
etc) are very small or non-existent and tnat tne domestic output of capital
goods cannot be augmented by a wore labour-intensive use of existing equip-
ment. Suppose also tnat foreign exchange earnings cannot he increased by
reducing domestic consumption of goods traditionally exported because of &
low elasticity of demand for the country's traditional exports. If in addi-
tion imports of finisned and intermediate consumer qoods cannot be reduced
by reducing domestic consumption, tuen tne limitation on the availability of
foreign exchange together witn the limitation on the domestic output of
capital goods may aake it impossible tc increase tne level of investment -
quite independently of political and institutional consiaerations - ynless
free supplies of foreign excuange can be increased vy means of nev non-
traditional exports or by aeans of import substitution. In this case, un-
like the ones analysed i previous para,raphs, tne ievel of investment

depends on the availability of foreign e:cnange.

In generali, nowever, the limitation on the rate of investment posed by

coustraints on t.ie supply of foreign excnange appears to be less important
than limitatians posed by political and instituticnal factors. hence, having
taken note of tae possibility of the tecanovlogical constraint on saving in
wnich foreign excnange plays 8 limiting role, we nevertheless stick to
formula (1), vhich sssumes taat constraints on the rate of saving are politi-

cal and institutional.

xports
The next complication on our list - that marginal increments in the

supply of foreign exchange way lead to & reduction of exports as well to

increase in 1mports - 18 wore eafily treated then the ones ve have dealt

with up to now. We can ;retend that reductions in exports are increases in

imports and evaluate them accordingly. That is, 1f at the margin the fraction

B of & rupee’s wort: of foreigr excalnge 18 ‘spent on the jtb export

i

- iy
(aeasiing that toe exports of tre j commodity are reduced by m rupees vhen
J

Lhe availabiiity of fore.gn eachange Lucreases by one rupee), and if the

L . ot

wmestic villingaess for tae | eaport e *) and the f.o.v. price at the

Aficial rese of exchange ?i. then the villingneis to pay for toe fractios
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of incrcmontal foreign uxchange spont on reducing exports of the jth coumodity
is

With this conveontion, forcign uxchange "allocated™ to roducing exports ocan
be included in formula (1).

Taxcs and transfors

He now comne to one of the thornicst muestions of ovaluating foroign
exchangc: th: treatoent of indirccet taxes, particularly cxcisc and import
dutics., Do we 1nclude or cxclude them in our calculations of the shadow
price of forcim oxchange? Taxcs nre oxclud.d from the o i.f (or f 0.b.)
prices PE Yoy Pf by the vory definition of thoese prices; oand this is
as it should be;, for theso prices are moasurcs of the foreign cxchange
cost of imports (and :xports) 2t the officinl rate of exchange Aut taxus
arc included i1n the morket prices P? . k.,Pg, for these prices are
measurcs of conswners' willingness to pay for goods that cntour into inter-

national tradc.

3ut this is not the c¢nd of the story Supposc the sovernment's ability
to tax 1s constrainced by politic~l considerations Suppose also that the
marginal soci=nl valuc of government .xpenditurc is crestor than the marginal
gocial valuc of private cxpenditarc Then 1f vy virtue of the same political
constraints that limit 1ts ~Lility to tax, the rov.rnment caunot increasc
the budgot deficit, any tronsfor of incoue from the private scctor to the
government that rccompanilcs an increase in the availability of foreign cx-

changc should bo t-ken into ~ccount, If T, is the sunm of indirect taxes

3
&

+
levied on the 177 good, then

n T.
I m. -—{l-
i-1 * po

represcents the iﬂcrtﬂSJ in the resources at the disposal of the government
from the zvailability of the marginal rupec's worth of forcign exchange.
In a project’s national profitability accounts, the amount obtained by
multiplying cxprussion (2) by the projuoct's net foreign uxchange carnings

{moasured at the official rate of exchangu) should be treated as a transfor
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from the private sector to the government. Such transfers are analysed in the
study "Measurement of Benefits and Costs” and that discussion neea not be

repeated here.

It should be noted tnat any profits that accrue to the government by vir-
tue of a monopoly in foreigu trade suould, like taxes, be treated as a transfer
from the private sector to tue government. If, for example, the whole differ-
ence between the market-clearing price of Rs. 45 per bottle of cognac and the
c.i.f. price of Rs. 30 per bottle is tne fruit of a government monopoly in the
importation cf cognac, the effect on the distribution of income between the
government and the private sector 1s tie saue as 1f wue ¢ifference between the

]
two prices 1s tne result of an import duty of Ks. 15 per pottle.=

Rationing
Up to now it ras been implicitly assumed that imported goods are distri-

buted through the market mecuan’sm once they enter tne country, even though

the deci1sion &s to what gooads to import 1s not left to the market mechanisam.

If an import is rationea. then its aomestic market price underestimates the
villingness to pay for tue good. For intermediates t.ue situation is not hope=
less, because sometimes tue wiliingess to pay tor intermedilates can be imputed
fron the market prices of the goous anu services into wnose production they
enter. If a producer utiliz:s & single rationed import in the jroducticn of a
good sold 1n a competitive wparset, and if all otner inputs are purchased in
competitive markets, tnen the residual surplus walca remains after deducting
the costs of production {(inciuding a normal profit on capital) can be attribu-
tea to tne rationeud umport. The wiillngness to pay for this import is the sum
of the rationed price and the average residual surplus per unit of the rationed

rmport. .

2/ 1f the marginal bottle of cognac could be sold on the domestic market only
by reducing the price s.ightly, tne loss of profit (or tax revenue) to the
governument ou all the inframargiral bottles of cognac must be taken into
account. The marginal revenue (mhk.) revecue to tne government, taking
into account this loss of revenue, is
AR, = (1 + —) pY

1 b 1
1

where €;: 1s the elasticity of demand witn respect to price. where the
glasticlty of dewand 1s winus infinity (that is, when the demand schedule
is horizontal), the marginal revenue is tne same as the market-clearing
price.
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Unfortunately this method of imputing willingness to pay for rationed
imports breaks down if taoe conditions outlined above are not fulfilled. For
instance, if the producer is an oligopolist or monopolist rather than a com-
petitor, then it becomes impossible to separate tne surplus earned on the
rationed import from the cligcpoly ci monopoly profit, there is ne such thing
as & '"'normal" oligopoly or mcnovoly vrofit. Also 1f there is more than one
rationed input, whetuer of domestic or foreign origin, it is impossible to

allocate the surplus between tiem.

If imported consumer goods are rationed in dowestic mar<ets, then it be-
comes virtually impossible to measure consumers' willingness to pay unless one
has wusually good estimateg of toneir demand schedules. TIhe best procedure is

probably to eliminate rationed goods from the calculation eatirely and adjust

the weights (mi,..., mn) on the remaining goods s0 tnat they add up to unity.
If rationed goods are a sufficiently small fraction of tne total, this pro-

cedure will probably do little harm. On the otuer hand, if rationing is

uolquitous, tnen we mignt weil despair altogether of using willingness to pay

as a measure of une aggregate consumption value of forei.r. exchange!

Summary

If the economy is reasonsily competitive, then the shadow price of foreign
exchange can be written as the weignted average of ratios of domestic market
prices at the port of entry to c.i.f. prices computed at the official rate of
exchange. Denoting the rraction of the marginal rupee's worth of foreign ex-
change devoted to tne ith conmmodity by o, the domestic market price (port of

~

entry) by P?, and the c.1.f. price at the officlal rate of exchange bty P?,

the shadow price of foreign exchange PF 18 given by tne formula

n D

P = n i (1)
1=1 po
1

Formula (1) presupposes that, except for capital goods, marginal im-
ports represent net additions of goods (instead of substitution for domesti-
cally produced goods). To take care of capital goods, it is supposed that
relative prices of consumption and capital goods in domestic markets reflect
domestic marginal rates of transformation; tils assunption vecomes relevant
when the fraction of marginal imports devoted to capital goods differs from the
marginal rate of saving. Formula (1) also presupposes that the rate of saving
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is not constrained hy the availability of foreign exchange, which is to say
thet the domestic capital goods industry, or export industries, or imports of
consumer goods are sufficiently elastic that the rate of saving is limited not
by a shortage of capital goods but rather by a lack of effective demand. In
other words, such constraints as there may be on the rate of saving are poli-
tical and 1institutional 1in neture rather than technological. Moreover,
formula (1) presupposes that monopoly, oligopoly, and rationing are not soO per-
vasive that market prices cease to reflect willingness to pay for intermediates
as well as finel gouds and services. Otner assumptions required to justify
formula (1) are stated in the course of the discussions summarized in this
paregraph.

Savings
Introduction

Throughout this series of studies, constraints on the rate of saving
have been noted; the consequence of these constraints is that a rupee saved is
socially more valuable at the margin than a rupee consumed. Formally, this has
meant that criteria for project formulation and evaluations attach a shadow
price, PK, to saving, a shadow price that 1s normally expected to exceed unity.
In this section we snall set out the principles for determining the value of

the shadow price of saving.

General principles

Suppose marginal investments in the economy yield a constant, perpetual
return of r rupees for each rupees invested now. If the social rate of dis-
count 1 is also a constant over time, and if the returns from investment are
consumed as they Lecome available, then the present value of the aggregate

consumption generated by tie marginal investment is:

$ __r_ . r. (3)
tal (1+i)% 1

This is the value of the marginal unit of investment in terms of present
aggregate consumption, whicn is precisely what is meant by the term "shadow
price of investment" or "shadov price of saving'. (For present purposes "“in-
vestment” and "saving' are synonymous.) Thnus under the assumption of constant
social rates of return and discount and immediate consumption of returns, the

, . . K . . .
snadow price of saving P is the ratio of the social rate of return to the
social rate of discount:

P . - )

*
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In the study "The Social Rate of Return and the Bocial Rate of Discowmt”
it was observed that, in tue absence of constraints, a condition of optimal
development is that the social rate of return and the social rate of discount
be equal. In this case, therefore, the shadow price of saving is one. But
the same study also 1ndicated many reasons for expecting r and 1 to be dif-
ferent in practice. If the social rate of return exceeds tne social rate of

discount, the shadow price c¢f investment will exceed one.

Even as a first approximetion, however, 1t i1s unrealistic to suppose
all returns from investment are immediately consumed, as formula (4) assumes.
Rather a fraction s will be saved and tiue remainder (l-s) will be consumed.
This means that the original stake of one rupee will not remain constant but
instead will grow over time. If we denote the awount accumulated in year t
by A_, then the contribution to aggregate consumption in year t from the
original one rupee stake is (l-s) = rA . On the assumption that s as well as
r and 1 remains constant over tiLe. 1“, cyual to tie present vulue of tie stream

of consumption, becomes

(1-s)ra
Fap T
t=1  (1+i)

Now to evaluate this expression, we need only write out At in terms of s and

r. In year 1, At is of course one, the original stake. But in year 2, the
stake is augmented by reinvestment of sr. Thus in year 2, A2 = (l+sr). In

year 3, the fraction s of year 2's return of rA2 1s added to the stake. So

A3 = A2 + srA2 = (l+rr)!\.9 = (1+sr)2

Indeed, the general formula relating the accumulation in yecar t to the accumu-

lation in the previous year, t-1, 1is

- - t-1
At = At-l + SrAt-l = (l+5r)“t—l = (1+sr)" .
Thus formula (5) becomes
- (l-s)r(1+sr)t.l
K = § - . (s)
t=1 (1 + 1)

Rewriting the above in the equivalent form

S (1-s)r H -/l+§r (6)
l+s8r L=l 1+, )
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we oan make use of the standard teohnique for evaluating perpetual constant
stroams of roturns (scc the Appendix to the study "Commerical Profitability
and National Profitability') This gives

{1.p}
; = 1-n/v y (7’

A ——

1-Br

which is to say that the shadow price of saving is the product of the share
of comsumptisn in the marginal returns from investmont and the social rate of
return, (1-8)r, divided b the differenc: between the social rate of discount
and the rate at which capital accumulates by virtue of reinvestment, i-sr.
Formula (7), it should be n>ted, n2sumes that the rate of growth of the origi-
rnal stake, sr, i1e loss than the sd>01al rate »of discount, 1. Otherwise, the

shadow price of saving, a8 defincd by formula («}, becomes infinite!

Formula {7) car be reached b 2 Lifferent route ingtend of computing
tiie present value of the eongumption stroam produred directly nd indirectly
ty 2 present investment f one raipec, wo can ~ompute the present value of the
cam of the dirent ~ortritutions to o a comsumptioy Cl-s)r, and the direct con-
tribution to investmort sr, valoiyg the so-oopd “omponent »f returns at the

K . .
chaduw price of savinge, P Thoe the annenl return heeomes

(1-e)r + Pxﬂr“

'fy a8 we assume 18 ~ first approximaty o, the shadow price of saving is con-
stant over time, the proscnt vatue
pK o (1-3)r + Psr

t=l o+ ;)t

f the returns from the original stake is

After simplifying the b ve cxpression, we obtain

PK . (1-s)r + PKsr

1
If we now solve for PK, we obtain formula (7)

(1-8)r
A i (1)

i-8r
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If any of the rclevant parametcrs - tho marginal rate of saving or the
social rate of roturn, (or, for that matter, the social rate of discount) -
changes over time the social valuc of next vear's saving relative to next
vear's consumption will differ from the s>cinl value of this year's saving
relative to this year's consumption. Formally, the shadow price FX will change
over time. Indced, one might normally c¢xpect that any divergence between r
and 1 will (ventually disappcar, 8o that after some date :n the future Px will
equal one. If central planners »r forccasters can estimate the time at which
the values of r and i will converyv, sr - what amounte to the same thing - if
they can dircetly estimatc the time at which the savings constraints will ecase
to be binding, then the foliowing procodure can he usod to estimate the shsdow

price of savings for cach year.

For simplicity, suppose that the social rate of discount remains eonstant
and onlv the social rate of return and the marginal rate of gaving change.
Denote the social rate of return in year u by r, wmd the marginal rate of saving
In year u by s . Then the shadow price of saving in year t, which we shall
denotce by Pi y 18 the present valae of wegrepat: comsunmption from the merginal
rupee of investment in voear *:

(1-s )r (l+sdrd3“(l+wt+1rt+l%

A« T

ust+l ()t

(8)

This formula is annalapous to farmula (53, the nunerator's first factor (1-au)
represcnting the marginal consumpticon per unit »f income in year u, the second
factor T, the inecome peneratod by cack anit of capital in pear u, ard the pro-
duct in squarc brackets repres mting the accumulation of eapital in year u

from an original stake of i rupee.

Formul.: {8) can b gimplificd even further by noting that once ru and
i become oqual, the present vnluc of all futurc returns becomee onc. That is,
1f r is cqual to i for all ycars after vear T, then the shadow price of saving
1

in year T and all later years is onc:

: /
. (1"Su)ru [(1+suru).,..\1+ST_IPT+1W
PK - X a s ]

usT+1 (141)%T




Cow consider an inveatmial of ome iupee at tine t. Segregating the consumption

cererated 1p to tine T trcm the consuoptron gencratéd after T, we have

> .

T
I
t usc- 1

- RPN , \
=5 )r 10345 > v ... (LB r ]
( u) y o uu ( rhd SR 5 N

. u=t
(1 + 1\

(bﬁ. e (Les T y) . (l-suziu B1+s r LJ]‘”‘I’H’T*_B

L TR

(342)57h =L (1+)9°T

~ seesnd sum 33 simmly P, which by assumption iy cqual to 1. Hence the
©3 e formulie reducct o

* L id - ‘( hid 5 PRI -+ )
& ; (} )r L\l qurnl (‘L st;'lrt+1-’
Fe & L T TR
w ?,-01 (l ])
{1+c. 2 ).... (143
. - s U 1) (143, 1) (9)
’\-1+0 \r.:_t

s (9) exp_vere- Lo e 1oier of raving as the sum of "joint products”:
“yvay tegm de he mreosat faln in yoaw t of consumption generated up to
e 7, the sascnd terr i *he r-gent raiue of the capital accumulated in

feom oera €@l 1ad o rvoca arvestoznt

rorm® (] ¢+ o.motor L. oeroie v1r, formula (9) since it requires
wre er essinetes on'y¥ for W ovenrs iathcr than “or an infinite future. But
“a () 324 oY 1aatly Lush reme cumborsauc to use tnen formula (7), which

.8 con.tens i ., 877 © up Coulro. 3. Lrat 1s possible wher planners

v reoamt e tize T el Mion v ai? 1 =il eorverge, Lut not the exact
50 P Ty erd s , iz - eoue that » wrd s ag vell as 1 retain their current
14

_3 tetwoer now ol w ' a3 eprorics assunption reduces formula (9) to
. u-n-) T-4
PSP SRS i )L SRS R A § S
4 . c it N A i

il A5 R (i) .
suplitying,

.
oX o U-syr 1{:1.{' <t R (1111’) . (10)
* i-nr I i
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Examination of formula (10) reveals that if T is relstively large snd
i exceeds sr, then formula (10) becomes approximately equal to forsula (7),
at least for small values 0o” t. In other words the assuaption of perpetually
constant valves of r, 3 and 1 leads tc approximately tne same results as the
compromise of assuring consiant values of these porameters up to the time st

which the social rate of return ané the socisl rate of discount converge.

The "lsbour-surplus’ economy

Principles for releting tiie sociai rate of discount to the rate of eeo~
nomic growth have been discussed in tue study The Social Rate of Returs emd
the Social Rate of Discount™. row to complemeit that discussion ve shall em~
amine the relatio.snip of the social rate ~f return and the marginal rate of
saving to wages and profits in a 'labour-surplus” economy, trat is, in e
economy in whicrn the social rate of return differ:c from the social rete of
discount because th: wage rate for unsiilled labour differs from ite oppor-
tunity costs. 3/

Let the wage rate for unskilled latour be denoted v and let the opper-
tunity cost of urskilled labour the- marginal productivity of peasants whose
holdings are small, individuals in overcrowded service industries, or, isa the
limit, totally uneuployed individuals - bs denoted z,y Assume that amshilied
workers consume tleir entire income sad that the orly other category of in-

come is profits, of which the fraction & is saved, and tie fractiom (i-a) ie

3/ In tbe pres..t discussiocu, unrkilled labour seans labour thet cames te
8 project without special skills. Workeis i receive training (om
the job or otherwise) are still uns&ilied in terms of their foregeme
opportunitiec, which is the relevant sense >f the term for *he presemt
purposs=s.

4/ The obsiacles to ueasuring : snould not ve isst rigat of  lero ey sl
be a bad first approximation, but 1. is in gerers. an mierest imate .
Under*emp* oynent ratner than unemplo’zent 13 the typi-ai ‘vadition of
the "surplus- labour” economy , ant the marginal pioductivity of the
under-employed workers is not literally zero even taough it sight be
quite low.
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sad that the omly tioe that bind are those (political ones) that limit demand.
Thue the form the project’s sutput takes is Of no consaquence; if the pro-
portion Jf ~apital goods in 4 project's Hutput is inconsistent with the effects
wm 4demand that follow “rom the Aistribution of the project's income, supplics
A oapital ooode and eonsumption guods elscwhore 1a the aoonomy will adjust

. bring over-all supplios tnt» th~ lin~ with over-ail don~nds. This assump-
tion doss a0t rust on the helief that torhiolorical constraunts naver limit

the supply °f capital ;ods, but rathoer on %he conviction that technological
emstraints on the supply of capital ~oods are unimportant rolative to polit-
taa]l constraints lisiting domand.

Smmar

The shaviw price of saving (or invostment) is the sum of contributions
2 garegate consumption ov.r time from 1 marginal inveetment »f onc rupce,
weight 4 by the valuc Of mareinal increacnts in consumption at different times
ralative b presont ~ongumption. The magmitude Hf this shadovf pricc depends
apom the axtomt t° whish the ev=1al rate of return diveoreges from the soeial
rate :f dis~sant ~rd upom the mareinal ewate of gavine  The shadow price of
Paviag #rweds ity 1 tho eycial rato Of roturns cxceeds the sicial rate
o discven®; L0718 1 taken ir this scries of studier to be the typical case
for dewelopire 7 momies 9 the a@sunmption that institutional and political
ramgtEaints preeent the Sovermment from mibilizing sufficient savings to

sgaats the 8o ial pate f roturn with the Bdcial rate >f discount.

In Whs - uree f 'he dis~ussior scveral formulas have baon given for
Shs shadow pr.o. f #2ving, refl.~tings complications such as the nonconstancy
W parameter soi .8 vr time., And 11 the noxt-ti-last scction the gencral
MWinc.ip. 2 T v aoasurig tn: ahadsw pric of sav.ng have beon ipplicd tH a
Tiakour surp. 8 soumomy v whi~h the 8 cial rate of roturn differs from the
$ociai rate f fise wet o use tne ww rot. Liffors from the cprortunity

st o F e

2 dEe Tismee-d.rg #° 0 - omy 1.fir ) 10 the ~ourse of the discussion
A KR shad s g f aavive,  mploownt of oo sdditional wrker directly
el e pon ome f 8 w2 ts f wmres ot o AaFaption,. Bt the worker i

WBamed . o S catife wage w, 8 s mpliyment incrcises aggrogate
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consumption by (w - 2z) rupces. Morcover tho oxtra wage payment w roduces the
income >f profit recipicnts hy an equal amount, which reduces consumption by ‘

(1-a)w and savings by aw. ‘ '

"a the study "Thc Measurement of Bencfits and Costs” the changes in the
saving-consumptiom mix Sccasioned by thc transfcrs of income that accompany
increased cmplormont wore treated as indircet benofite, and thoe shadow wage
of labour was dcfinnd as tuo dircect ~ppoyrtunity cost z. This is a straight-
forward and corroct proccdure, but somctimes it may be simpler to include
theso indirect cffacts in the shadow wage, and hore 2 procedure is spelled

out for doine zH.

General principlces

The procedure actually is very simple. To the direct opportunity cost
of labour z, wo¢ add the consumption 128t by rccipicnts of profits (1-a)w and

saving lost bv recipicrts of profit, evaluated at tiac shadow price of saviug,

Pwa, then subtract the valuce Hf the consumption transferred to utne worker, v.
Denoting tiiz shadow wope defined tH 1nelude indirect cffects on saving and
consumption PL, w> have

L ¢

P' = z+ (l=a)w+ Paw-w
or
1, , X
P’ = 2+ (P - 1w, ‘ _(16)

The shadow waze in o twd-scctor model

In 2 more sophisticated mydel that takes account of the non-uniformity
on the rates of savings, profits, and wages, the calculatis>ns of the shadow
wage naturally beeoma more aomplicated »von though the genoral principlce are
the same. 1f we distinguish botwean the private and public scctor by the same
notation as befosre - subscript 1 for the privatce sector, subseript 2 for the
public socctor - ther we car derive shadow wages that depend on thoe assumption

we nakce about the wav the oxpansion »f public snetor cmployment 18 finanoed.

The simplest cnase, perhaps, 15 t5 assumc that .y oxpansion of public
scctor employvment is at the oxnonse of ~lternative public consumption and

public investment in the ratio (1-a,) @ 2 Then bv rcasoning identical to
“

2’
that underlying formul~ (15), the shaddw wage becomes

P2 . 2+, (PK2 -1) Wy (17)




If, on the other hand, expansion »f pullic sector mployment is financed by
a small increcase in taxes on private profits that reduces capitalist cone
sumption and saving in the ratiy (1 - 11) : 2, the shadow wage 18 pproxi-

mately
=z + n, (I’Kl - 1) w (18)

e
[

(This formula holds only in ~pproximatis>n because it docs not take account
of the increase in the profit tax rate, which affects the valuce of #1.)
Intermediate assumptions arc possible, with results intermediato between
formulas (17) and (18).

Summary
Rupec for rupee, wage income provides a smaller contribution to aggre-

gatc consumption than privatc praofits sr the government's ineome because
workers in genocral have 1lower rates >f saving than capitalists or the goverm-
ment, and the shadow pricc of saving 1n renoral coxcceds me, Thus 1if one
includes the offents on the mix of g~vingy and ~>nsumpti.on in the calculatiomn
of thc cost »f cxpanding puvlic scetor omployment by one worker, the shadow
wage will exceed the direct ~oportunity cost »f cmplhyment efired by the
alternative marginal productivity H>f the newly employed worker, 2. The wsount
by which the shadow whge excecds z 18 equal t° the product 51 the premium
placed on saving over consurption, (Px-l), muitiplied by the reduction in
saving accompanyin; the expansion >f cmployment by one man, aw, where a i8

the marginal rate >f saving »f the econdmic arents whosc resources finsace

the expansion of employment.
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Social benefit—cost analysis essentially involves the calculation‘ of the
net social worth of a project. As it should be clear to the reader by now,
such a calculaticn cen only be made by combining diverse information, not only
about the projuct itself but also cbout the rest of the economy, into & single
measure of the projects' socizl value. TL2 present value of the project is

supposed to provide such & mes~ure.

The varicus types of information that go into the calculation of such a
m aeure can be divided intc threc broad categeries. The first category con=
s.sts of the dete rolating to the performance of the project itself. For
<ample, what tecunolugical proccess is proposed for the project? What facili-
s are to be constructed? What is the proposed time pattern for the con-
¢ ruction of these facilities? What moterials and services are roquired for
.+ apd in whet scquencce? Uhen does the progect stert giving rosults? What
v the rav materials and services needed to procuce those results? For how
o and in what time pottern would thece outpuls be forthcoming? What has
+ e done to meintain the productive facilities in good working order? At
Jtat time, approximately, will *he najor facilitics (plants and equipnent)
ot replacement? Any well fiyrmulated project report should provide this-
¢ rmation ip _requir.d details. Obviously. on: cannot expect o project report
~ ntain every single ilem cf information in terms of quantitetive details.
r sxample, ro projzct rencrt will 1ist all the bolts and nuts of different
. .~ifications that the prcject would need in specifiec quantitics. Sone of
i+ems will be included in broad :ategorics measured in torms of their
w reeste value, where such veluationg will . loac usually in terms of the
Lorent prices., But a good rreject report should provide dinagaropated informa -
svont items, for wilcr the evaluator uay need U0 npply measures of value
fFuremt Prom “h: Lacket prices. Thus, 1llevitadly =2 project roport will con-
©.im ial.rmetios sbout the market prices tor its ianput: and cutputs. The
© pet category - iaformation will consigt of ‘lata re Lating tu the techrnology
¥ ame peoject 48 well 88 the marset ices for the various inputs and outputs

Fothe g wel .

T secomd eategory of informetion, which a social vencfit-cost analyst
o i mmed, Peisfer % Be sethod <f fiasncing th: projest and the proposed
s e ¥ Liotributing ity essefi%s. These Are sutside the sccpe of the

o aat engiaest s profrssicsal sompetence . Here the sociel accountant steps

4 e geatiens b B S MRAVEr AT A8 foliows: How is the project going
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to be financed? If it is from the proceeds of additionel taxation, what
groups in the ecconomy are going to be hurt by the new taxes and how? If it
is from market borrowing, what alternative avenucs would these borrowed funds
have gone into? If it is to be financed from the current surplus of the
government, would thc funds have gonc into alternative investment projects?
In short, what would have happened to the expenditures in the economy if the
project werc not undertaken? Similarly, when the project will start giving
benefits, how will these benefits be distributed in the cconomy? How much
will go to crecatc additional consumption for the people? Furthermore, how
much of thesc additional consumption benefits will accrue to ccertain vulner—
able sections of thu population, to whosc welfare public policy is specially
comitted? How much of the bencfits will be used for new investments and
therefore, for the growth of the cconomy? Any particular good nceded for the
project must comc from somcwherc: will it come from alternative uscre, from
new production or frc.1 imports? Similarly it 1s nccessary to decide how the
outputs of the projcct will affect the total availabilities in the cconomy.
This is all nccessary information, becausc only when the evaluator can identify
the various margins, which the proposed project will affect, can hc start

working on thc problems of valuation.

The third category of information nceded for the social benefit-cost
enalysis consists of information thut is not connected with the particular pro-
Ject at 211. This is related to the social objectives and the technological
and the behavioural relations relovant for the ecconomy as a wholce. For cxample,
how much of today's consumption is the socilety prepared to sacrifice at the
pargin in order to increasc tomorrow's consumption bv, sav, onc unit? What
rate of return does a ncw project ¢xpect elsewhere in the cconomy? How much,
in terms of domestic resources, has to be spent to carn onc unit of foreign
exchange through cxports? Or, what is the value of an extra unit of foreign
exchange to the socicty, if 1t 1s uscd in the best possible way? If an extra
unit of income is gencratcd in the cconomy, wnat fraction of it is cxpected to
be saved? How many aggregate conswmption benefits. in the judgement of the
society, can ve sacrificed i1n order to provide some given benefits to u certain
poor community, whose welfare duscrves specisl attention? Some of these
questions can be answercd cmpirically, i.c. with the help of the relevant data
regarding the state of the cconomy. Others involve 1in addition, judgements
about social values. Obviously, it is outsidc the scope of a typical project-
level worker's campetence to ancwer all these questions. He will necd to have

these qucstions answered for him by soame competent cuntral authority.
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Onoe Be Mas all these gquestions answered for him, a project evalustor can
srcoed t¢ campute the present value of the nct bencfits of the project, es
. mmsade® were, The present value is supposed to provide the best measure of
~.t soeial worth of the proj.ct. The decision regarding the acceptance or
r. yeceicn -f the pruj:ct should be dased on the magnitude of the present
w . % emputed, 1f Lur decizion rull is zorroet, then this criterion will
. t arrive at the right lecisions about the section of projects, pro-
w1, I eoursc, that ail the cstimated parsmeters, on which the criterion is
i, are properly and correctly specified.  If thorce is a nistake in the
¢ ~atisn of any of tacse erametors, then the present velue will be biased.
S jaeently, -¥en though tho decisicn rule 12 theoretically correct, the results
C et by wsing thiz leclision rule ray be viticted., This is not surprising
C.ae oy lecision radc 1% only A wey of comtining empiricel evidence and
. «stalates in order to arrive at e logical conclusion. The ‘black box'
Lot sfactory if the rignt answer comes out when correct information is fed
it 3y the swa t ko, whon ipcorrect information is fed into it, an

¢ oot xfact ry answer abousd be Cxpected.

wrat a1l tris tells 43 1% tnat the correctness of information is 8
cesary comdition for the success LT the social benefit cost analysis tech-
{ = %ut cap Ay progect-cvaluetion be one hundred per cent sure that all
+* immtes ar. o rrect apl puorfectly certnin? The answer to this question
“wariably in the pesative. The «stimates that a project-evaluator will
*  wrk w1tP will b Of varying iosrces of roliability and certainty.
sy, he will not oven me sble to me3sess hov uncertain and unreliable some
vooes eetimetes AF. , even 1 e gatl factory moasure of uacertainty for these
*omat-g oot he constpacted tnooritically.  Sotiotimes, n fuw of the esti-

crow wii i me tased m ouess work, nis own or thet of some more competent in-

8.

tL#ntors, .t #@ill be impossidlo to 288035 th o accurncy of such gucssee.

twi: will Pe pASticwlArly true for too last category of information needed

tre proJect ovalust £, i.e. Ao tho a3 of the so called central paras

woora.  If thepe I8 5 tentral planfing suthority .o the country, engaged in
Conat ing th.ose raFfaeters anl handing thom lown to the project-level vorkers
ang: ecertraiised lecisiun @AKIRy D 83l0le in & conslstent manner through-
St tne v eomy, then the task T the project-evaluator 18 relatively easy.

© *wg Wiy PrUYids sASWErs Whlch are consistent with the parameters supplied
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by the central authority. But it merely succeeds in shifting the responsi-
bility for errors to the latter. Therefore, the question arises if there is
some way of knowing the consequences of certain errors of estimation and Juag~
ment before accepting blindly the verdict of the decision rule. This is what
sensitivity analysis is all about.

Suppose the project-evaluator is not sure about the reliability or cer—
tainty of a parameter he is using for his computation. The paremcter nay be
an cstimate connccted with ta. technology of the project, c.g. the expected
life of his plents. It may be rolstes to the method of financing the project.
Or, it may be somc central prrameter, like the ' shadow exchenge: rate” or the
'‘social ratc of discount'. If. for cxanple, his doubt 1is nbout the life of
the plant which has bcen cstimatod to be, say, ton yeers, he would like to know
how crucially his cvaluation ~f the projoct depends on this cstimate of the
life of the project. It is perfectly possible that even a fifty per cent
deviation on either side from the cstinated life of the project will not
change his decision abcut the acceptability of the project (as indicated by
the present-volue criterion). In other words, if the present value of the
project is positive in all the threc cases (an oXgeeted life of five, ten or
fifteen years), then cbviously, any reasonnble crror in the estimetion of the
life of the plant cen be tolerates. If, owever, the present value of the pro-
Ject becomes negative us soun &s an estimatec life »f nine years {(instead of
ten years) is tnken 1or the prescnt velue eal culation, then a reliable c¢stimate
for the lifc of the plant becomes crucially important for decision teking. In
the former case, the present veluc will be considered "insensitive” to the
errors in the cstimate of the plant 1life, while in th.e latter casc it will be

considered ' sensitive".

It is worth noting in this connexion that such descriptions as "scnsitive”

and "insensitive” are relative concepts. They are valid only with rcference
to a certain probable rang. of crrors. Once the prcject-eveluateor makes a

Judgment abcut the probabl. range of crrors in the wstimation of any para-

Beter, he cen compute the prescnt value of the project with respect to different

estimates of the paremeter with.n the range. Lf the pros=nt value does not
change sign within this ruge of variation for tn. perameter, then he is on
surer grounds about his decision than if it does. sensitivity analysis, thus,

Beans a number of recomputations of the present waluc on the basis of




alternative nagnitoles Pur exPtais sstinsteld PAPURRAEIS. Neeretisnlly, =
‘nfinite set f such recamputetions is jossidle. Im pramiise, o prujont -
valuator will De imtercstel 1n TAPPYLAM R Sessilivily mAlyiis wish respend
v omly s few soft” estimmtss witaie cartale P bal le Pulged

All this is generaily tre. wBSItivVIty amalyeis is B el R o
c s Aecisign-maler s%ould gusrd NMLEt Loe possabidity [ weing aisind Wy

Liperfect iafrrmation Or soft catimmtes. Byt ssmBitiV¥ily seAlFila 1S paF

v rulerly importaat decaluse Ln st ComLries Lhe “enlPhi plabnind sathulily
Lt o8 constitutod ms to Nt porfectiy irt thi rode wEigmel to it in owr
v u similar) presentat.on. Thoreforo, aoct project cvaluatyon jobe will
fow b bo done with, At et cortain imerfuct cstipat.s [ the rentral
oramcters, like the shnd o cxclang: rete iﬁf:, shasw e rate for wmskilled
J TR rs (Al). the sociai rat. £ lLiscount (1), the narginal s ~ial rate of
rturn (r), the social value f the TArginnd 1RCCE. 3¢ A certain depressed
creup (w) ete. In osuch a situation, % project evaluat. r shudll, a8 A natter
¢ reutine, Lry to meke, instead of ono, & whols st “f proscat value calculss
tions with Fospect to s set of altoirnative ASSUMTLL N8 rogaruing ceach 5L thaoee
sarameters, i the nunbor of zuch purrncters 138 large, 2 I ascnable set of
such sepsitivity cnlculations an oo very large e o4, Three values for each
or Xes X)o 1, rand wwill require the computaticn of Jbs prefent valucs. It
may be useful to toke @ore bha tare alt rratives for some parageters. It
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artive scheres f finmncing i%, alternative techsological asgumptionz about
ffici.ncy an. plant lire cte. But wit. overy oxtre limension added to the

sonsitivity analysis, the demard for ~eledations increascs at o high rate.

However, the sathemati el structur f the uresont value foroula is 86
simple that nll the eaiculations ~an bo .ohe witi: relative ease, .7 there is
acce2s to an olectronic computer, tune requraaent of sensitivity analysis for
(Vvery projuct can bu oot by . sibple compuler programme, which will grind out
solutions for cach project in o matter of secondsg v rinutcs.

Let us write down tno present-valu: formula in zlgebraic terms. Pirst,
tre net benefit of the project (positive in the case of benafits and negst ive
in the case _f costs) for any perticular year shoulc be disaggreqated in terms
f zo0ds and services %. the «Xtent tnat the uarket prices need %o be replaced

ny the appropriate shadow prices. Lot us assume that only twc categories of
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Yor example, a typical investmont project in the sector of large-scale
industries requires investment expenditures in the first few years without
producing outputs. In the casc of a typical underdeveloped country, a large
part of the lrvestment goods and technicel know how will have to be imported
at that time. After this 'gestation period , the project will start producing
a continuous streom cf outpute with thoe help of raw meterials and services.

At first, therc may be some “tcethong trouble so that the output may fall
short of the rated capacity, but after tnat perind there should be a steady
stream of outputs until the time comes for major ruplacements.g/ If the in-
iustry is essentially an import substituting activity or if the industry is
producing for an cxport markct  then o part Oof tne outputs can be counted as
toreign exchange pencfits. Otnerwise, the consumers' willingness to pay for
ti. row supplics will provide thc mcasurc of value. Thus, the large industrial

projects will have a certain type of rather well-defined structure.

Let us take another example, sey, of a big multipurpose river project.
Typicaily, such a project hes o longer gostation pericd, sometimes over seven

r 1ght y.ars. A large part of the .xpenditures during the period of con-
struction 1s the wage cost to be pald to the construction workers. Usually,
th. construction =etivity in an underdeveloped cconomy, employs 4 large number

¢ unskilled workers. The ben . fins of such a progect ar« irrigation water,

. -tricity, flyed -ontrol, navigation facilitics ctc. It is always difficult
¢ memsure thede benefits directly in torms of the consumers' willingrness to
vay for the umediate cutputs. The pricing and the distribution policies of
tho government, the measurcment of :xternal ceconomiles ctce., are crucially
cuportant in tne awasurceent of toe social value of the benz:fits of such pro-—

cte. Again, the 1life of 2 mult:purpose dam is also considerably longer than
*aat of typiecal industrial cquipmant. In a similar fashion, we can give
cxemples of certairn othor types >f public investment projects, which have dis-

einctive structurcs of their swn.

Since the present vala formula puts less and less weights on the outcomes
at more aund mor: distant future., the cost of any inprecise specification
at a later date is lusc than what it ie in the near future.
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The poimt of all this is that the sensitivity emaigeis of & vils
assortment of public investment projects vill reveal b relstive igertense
of the diffcrer* parameters for the Aifferest clasess of projests. s serbads
cases, the shadov cxchang: rat. may be of crucial impertarce iz seMais Mher
classes of projucts. thc sociel rate of discount mag be th- Bost senaisies
parameter. In a third case, the relistritutive otisetive oy W e AetatNin
ing factor, for a very vide range of variitions ia i of e As mderet anding
of these diffcrences in precise quantivative terms caa be of graet help = 8
policymaker in cstimating the cesntral parameters and ia pinpaint ing She ares
of further investigations.

To illustratc the point, let us take the case of the senaitivity WALPe i
of a project wit: respcct to tvc paramoters the social rete of Hiscowd, | amd
the shadow exchunge rate e From tic .lgebraic capressior for She presest
value formula 1t 1s clear that for iny K1ven 4i3COMBt Pat, the pr.sset saise
is a linear function of th shadow cxchang rate BViousiy  the pPuject wRish
is only a user of foreign inputs will 1ook les: and less sttrsct ve oe the
rhadow cxchange rate 18 !nercased.  Jimliarly, the project tiat w.y sradipms &
benefits in for ign .xcuange will app-&r B0  and BoF: SEEFact ive the aighet
the exchange rate. The intercsting 0Ase 1s Whefe thePr 18 < Sl stantia Pae
eign exchangc componunt in the investment 0sts and aisc 8 7+ are Poreign
exchange benefits in the later yoars (s . figur. 1) HEIE S S TR YN g
exchange rate incresscs the Attractivin.ss of the projsct whes the e it POGe
of discount 1is rather low, decriudcs the attractivog. 38 ~f Yh. P« ect fup
higher rates of discount. For ~ertain intermediats vaiars =f the soe ini Pebe
of discount, the present value oI the Prol ot 18 ira-83itiv o Lhe snadew

exchange rete. the project is clzarly sttractive or wsattraet v

For almost all invost@ment projects, wher positiv: benelits #Sart —ambhag
only aftur o period of incurrineg 1ovestMer® Xpendital+s, Yhe &6 . ghut Lhe Fale
of discount, the less ettractive does to vt il TBae PR, eets Poge fLg
a longur gestation poricd can > undertaken oriy if thm s il Pwbe o §. geount
is low, because = aigh rate of discount BBl 2 & gr ot F impat ieuce P e
Su. ilON OF & Ereater FoAuctanc: £oF savings Moresovse . f Shs sow: & Fwbs
discount (1) i3 considerably .ow ¢ tnan *n. GArgisas Fete o f Petefn am L aeees
ments (r), them Other Lhings i«ing -quki Lo Proj=ct, whask <ag S 7isamesd
vithout substantially reducing investmmet :lsewhePe ic Lis Sccmsmly ¢ Whioh
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