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I. Intreiuction

The dilferent approacies to the eviluation of alternative incustrial
projects can bhe broxdl; classified into two “roups: (1) those that try to
relate the ec.ercive to soe exrlicit acte rtu at optimization, and (ii) those
thet cuprest soie rules of taumb without any ex.licit use of cotinizing
nzthods or concepts. The adnerents of tne first trpe of a:coroa:h tend to
rearu the adiierents of the secnd to be unduly cruce, and the latter in
their tura tend +, regard the forrer to be e rewbat impractical. The
unfortunate fact is tha each Froup is escentjally ri-ht aksut ths other,
and ibere Goes not seem to exist at thn wonert any cefinite aporoach to the
problen of urciect evaluation that is both int2llectuallw satislactory and
practically usable. This is & dilera that ie dif.iewdt to escape frou, and
ve 45 not intend to trv to dn so in tnis _anir. Iastead our ohject 1ill he
to nutline so.e uetiods of evaluating iniust=ial projects that are essen-
tially practical but wliich try Un catch 30 2 of the more imdortant elements
of the problen of ostidzatinr livolved in the exsrcise. It can be regarded
a8 . crocs batieen the tuo types of approcches outlined above, ind 1hile it
Drodably has snie o0 the werits of both appreoaches, it also shires sone of
“he cefects of each,

There hus been a ~rewt ~eal of diccussion in recent years on the
efficiency of rariet-incuced allocation of resources, Tie question is not
necessarily related to that of socialisn versus capitalisi, as it is some-
times interpreted to ve; indced s .e ncialist ccononies seen to ale very
wide use ol the narket 1.ile sn e ca italist econn.iies have very restricted
narcets. Tt s -eriaps alco vorth -entionin; that so e of the earliest and
the best works on the e€ficiency of Wic carcet -echanisi ca e fron economists
advocatin' socialisu. Y The _.ositi~n 1111 be taken in tliis paper that while
the —arlzet mechanism has 30,0 extrz.ely sericus drawbacks, it provides a
useful starting point for rosource allocatini in pereral and for project
evaluation in particwar. .s such, we start vith an exawination of the
neticn of comaercial orofitability, and 1vve fro: tlere on to the [ eneral

question of natinnal econn dc profitahility.
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II. gCommercial Profitability

tach project that mirht be »r-nosed can be described in terias of a
specific bLlue-print incdicating how such ~i the different tymes of productive
resources ar2 planved to be us:d, ard vhen ther will Le apilied. also, it
111 indicete tre expectsd time strean of nutout or outputs. Tlac, vhat ve
have are two tiue streass, one represcnting innut flo' s and the other rep=
resenti7 oulput flous., "hile these tuo screc.is co vletely describz tie
shyoical features of the oroject, thuy do act, by taesselves, tell us as vet
much about the proitatility of the nroject. rcr thi: we newd so. o rore

nformation, viz., a set ¢f ;rices of the irputs wrd the outputs at the

different dates., UGiven these :rices, we car cenvert the tio tie serios into
one of net profits in cach .eriod, represeatings the gap betveen the ag re-uts
vaiue of the outnuts and taat o. the inputs of that pericds Tn cenvert this
into one protitability firure, ve need furtler inforuation, viz., sore reans
of akiag inter-tewporal concarisons. ..uch of the controversy of the recent
years on investrent allocation has oeen rrecisely connccted with this question,
So we i ht first devote soie attention to tnis proble: of time series eval-
uation.

To foralize t.)at, 'as saia in the last mararra oh, let a time series
(Rl ees ) rejresent tue flow of lanned inpuis of type i in periods .
1, 2, veay M, res; ectlvely. e nave ne sucn tinze series for each tye Hf ’6’
insut i, with 2 =4, 2, .., r, where there are r t:pes -f inputs. Siiadlarly,
when there are k out uts, tliere are k numder of tiie series of thie type
(-":J, ":g, cee ",ﬁ), representin - tie flow of ot ut ni type J in peried, 1, 2,
eesy N, wWith j =1, 2, (,., %X, In tiis uxel of p inputs, k outuls, i periols
of input ap lication and n periols of out vt ~roduction, we have 1 co plete
description ol tue M"physical features" of u rroject, rr convenience, we shall
take m = n, and sake u) £ r the "8 Wy putting zero values to tiie relovant
inputs or outnuts when n as originally ‘efined ir less or wore than n,
Indeed, in o tyoical mocel, there are some 1iputs and no out-uts for a wnile,
and there mifhit be later or g0 outputs and no inuts in a number ol »eriods.
e shall siaply attach a zoro value to stretch the time series of each over
the entire period,

.
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If the prices of input i in )exﬂ'odq 1, 2, «e¢ 1, be riven by the

| respective iteqs in the series ()I, p?, “eey P ) tiie vhysical tiae series of

insuts of 231 tydes can Le comverted nto ooe s2iies o ap-rerate "costs" in

‘ enca period, ol wibch ble m=tu ole et loolis like the lTollowing:

c = T 1 4 (1)
izl 0

H-

¢ huve such a Lire serfes (G, Cos een s C )

i u.l.xrl/, Jven Lae nrices of the ont uts £or each vericd, (;, 11,

W ;, see 4 1 ], represeting tne series for tuc ty ical Al wut Jjs we have a
tive ceries of am reate vulue . riturrs dercived i an ideatical anner,
(v, Vo, eee \o"l_". by subtrcctine 1ry. “iic value of ret urns of each neriod,

thie value 1 costs of % at veriod, we ca: easily obtain the ti-wc series of net
Z‘mfjt& (Jl

l, 172, cse g . ). ‘

it

-0 far it is ,lzin sail ing, and we have soelled this out orly for the

sake o clariuy, unce, lLintev ry, ve get tie zeries of net srofit, thich we
s;all refer to by tie vecuor (i), we nave a difficult proble . in constructing
a scalar irde: of profitability fro this. Tus methods in nerticulor have
beea cur ested, viz., the estimation o the "intem:l rate ol raturn” and the
evaluation of the ".resen: value of the scries™ at ¢ iven rote of iater rest,

or at 4 piven sequence of rates ~f interest, let us start vith the giiler
 , versin of tir sccond, i.e., th2 cvaluatirn of the srecent value at a riven
‘ rate »f interest q, The nrosent value in seriod O of the serics (I7) at the
rate of interest q, is cive. by:

I

- L : . \\‘, t
: P \i qa, \1‘).“!‘ ./,' '{“"“."_*‘T‘“"? (2

£ LA
ai3 is the standard fonmrula for ohtainings tie discounted value, and need not
be elaborated iere. Given a rate of interest q, therefore, all the time
series of the ty.e (1) can be ¢ nverted into a present value of the type
; q,(l) » and after that the projects can be siily ranied in terms of
presant value. Any urojcct that has a Jositive uresent value will justify
itself at that rate of interest,
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An alternative approach, we entioned earlior, is that of the internal
rate of returmm. This ¢ nsists rot in ¢n »arin- tlie different proiects at the
va e rate of inverest, but in [ind’~  out [~r cach project tn: rate of
interest thal wkes ics present value ril. o lllustrate, tae any project
(i), and use any i~terest rate a, ani cilcuate P [q,(;f)_j , as piven by (2),
If this present value is posilive, consicder a lower Interest rate, und if the
present value is nerative, telie a hi her interes: rate, &/ farourh these
lterations e can find out that rate o. interest vaica  ales the present
valve ~f tie series (IN) %o be ~xactly zero. Tue rate of interest q(') at

thich this hacens is cefinec as the "internal rate of retum" of (.

-
P '\q(N), (rv)j = 0 (3)

Alteraative projects can be classified according to their interral rates of
returm, wiicn provides an alternative 'ieasure of their resective profit-

ability.

In what has been said above, the i )licit assumitinn is that for esch
profect tiere erists ome and only one interial rate of return. This is mot
necossarily the cises e shall nobl usre ro “nta the questinon of the
gtistence of tie inteimal rate of return, vhich iright be threatencd in the
case of discontinulty, but vlhicu is, in general, not ¢ sericus ovjectiorn to ;’
the intornal return rule. Y dousver, tue cuestion of uniqueness is
a very iportant one, end the fact re-ains Lot a wroject .aay have -iore than
one inter al rate of return. .r cxatle, the tiree-elenent strean of net
crofit (-1, +5, =6) has two intemal rates of return, viz., 1 cnd 2, sirce
the present value ol t/,he strean 15 zero if we Ciscount it at 110 der cent,
or at 207 per cent, & ’

There is, hovever, one case wiere the .roble: of unioueness of the
internal rate of r turn “oe3 not cause any difiicu.ty, This is the case
when the ~roject in rmesti-n is ¢ the "invest ent" tyne, 5/ i.e,, has
nezative returms (costs) up to a yoint and vositive returns bevcnd that,
wore formiully, there erists a time periodi=: such that for t< ¢ y 1y L0
and for t} ;* , Ait / C. It is rerliaps of soe crafort to note that the
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typical investment projects that zre to be consicered very often fit this
descrivtion, and are tlus lree from tle Lossibility of lavinz more than one
internal rate of return. However, -nen ¢ cre coriparing two projects and
trr to look at tle dilferences betieen their net returns eaclh period, this
one-switel pattern may not hold,

In my judgrent., the protlam of non-uniqueness of *lLe irternal rate of
return is nct periaps the nost significant objectlion to it, for even if all
internal rates ar- unigrie, maximizing tie internal rete of return may not be
thie best thing to do. What we are concerned with is not only the rate of
return per unit of investment, but also vi*h the size of the urdertaking., For
exanile, given the choice betweea two inconpatible projects, it does not follow
that the one with the Lhigher intermal rate of return should be cliosen for it
micht be a much smaller project. ‘e mitht prefer to have 10 rer cent on
+100 rather than 100 per cent on .1, when the market rate of interest is,
83y, 5 per cent.

The main advanta-e with the alternative "present value" approach is that
it gives a clear expression of the total net oenefit expected from the project
as evaluated to-day with the proper rate of interest. DBy the rrorer rate of
intercst is reant the market rate, assuming the market to be rerfect, which
malies it the relevan* rate for the cormercial profitability calculation. The
imdividual taking the decision h s the option of borrowing or lending at the
mariket rate of interest, and so tle proper basis for the evaluation of the
time series from the roimt of view of his personal profits is to discount it
throuslout at the market rate of inlerest,

Thus the conclusion we arrive at is that the proper basis for a
cormercial evaluition is not tle intern.l rate of retum but the mresent value .,
This point hns of course been much discussed in the literature, ard is
repeated here only because the arreal of the alternative criterion of
raximizing the "rate of p:ofit" or tle "internal rate of return" still seems
to be very great. It sh.ould rerhaps be noted that the conclusion quoted is
based on a number of simplifying assumtions which ray be rather restrictive,
In particular, the assunption of a rerfect rarket for borrowing and lending
is a serious assumption for the efficiency of the present value rule. If,
for example, the indivisible project was so big that the assumption of
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atomistic calculation was no longer apriopriate, we shall then have to
consider not only the murket rate of interest, Hut the nossile chan<es
on thie mrket rute itself as a resvlt of tiie rroject evolusntion in ~uestion,
Only with stomistic competition can ore assume thot the ri.rlet price of
evervihing, including tie rote of in%erest, is fixed irrespective of the
decision at hand. Tie present value rule is hased on tlis assumption, but
it nar not he a vory goxd one in the case of a bis lumny project; and when we
come to the piant sizec projechts tht tie goverment nisht consider, e.g.
canals across the countr;-, the question of the variation of the rarket rate
of interest in response to the projecct nust Le brousht in. It shouid also be
noted that an underlying asswrriion of th2 jrescnt value technicue is that
the market rate of interest is not only fixed irrespective of individual
actions, tut all irdivicuals wlo have to *tike decisions can in fact huve
access to such a narket lor a3 nuch borrowiag and lending as they want. any
restriction in the market is ruled out, and it is of course quite relevant to
ask whether the govemnent can be trented like an individual vis-a-vis the
market, Lven from the voint of view of the rriv.te entrepreneurs, one
limitatiocn of the present-value rule clearly lies in tle won~-perfect nature
of the capitlal market, Indeed tle imrortance of the 'availability" of funds
as a determinant of investrent that has been discussed in the context of
private investrment decisions in a capitalist econorm/,ég is clearly an
indicator in tre direction of an imperfect ca=ital market.

We need not go further into the question of commercial profitability.
Our interest in it is only incidental, being confined to the light it throws
on industrial project evaluation froia the point of view of the society. For
suck a hacltground, it is sufficient to note at t! is stase that the greatest
private profit is obtained by evaluating projects at the market rates of
interest, converting them into present values, ‘The rule of internal raote of
return does not give a proper indication of what to do in this case. ‘e have
also noted that the souncness of thiis present-value rule from the point of
view of comuercial profitability is crucially dependent on the assunption
of a perfect market for borrowinz and lending to which each decision-taker
has unlinited access,

e -
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III. National Lconomie Profitability
The calculation of coruercial prolitability is analytically similar to

that of evaluating national econemic sain from o mroject, but the variahles
that we have to deal with are cften quite di‘lerent, Cince the temm
"efficicney" and "optimality" are used in ecoromics in sone widely different
senses, it is perhans vorth mhing analytical distinctions before we go further
into the anzlssic ar national tconoric profitability,

The mort wid Vv nuied notsay of cptiivlity in economics is a surprisinzly
limited oii:, vir, 1le toeculle ] "Farcto ortmality", . Paretian improverent
indicites A siturtional chante such Liat sowe veorle (at least one person)
84in and nobody loses. .ach irdividaal ic assunied to be the relevant judge

of his um welfare, so tuit tin Taret an fnproven.ent consists of at least one

PErsen regrrding Liself Lo he vetter off -4 no rerson regairding himself to

be worse off, Now, this is inized un irprrepens in a very fundamental sense,
Wlhat tie notion of "Paicto ontimality" doe~ is to define an econoriic situation
as optim:l if ro Prreticn imprevemers s are possikhle st ting from such a
situstion, It is ouviovr thet this 1. a verr weal: sence of °n optimuil, Such an
optirum can, for exaurle » be acl.ieves even when cone people are suffering
acutely fron hunrer while others are dispustinily vleh, rrovided the

unhapriness oi' the poor men ¢rrnot be reduced excent by cutting the hapniness

of tie rich. 1In short, Fireto ontirality savs noLhing about distribution, and
is consistent with any dejree of inequal ity,

The .vin apreal of the criterion of “areto ontimality is thot it is
sorething whick most of us will ind to be peceseary lor welfare maximization
though we may not fird it suficient, Treated us a n~cessary condition, the
criterion is indeed a remarkably good one. te only difficulty with it has
been a t endency to confuse this necessary condition with a sufficiency condition.
"e shall 2o furtiher into it present 'y,

The optinality of the perfectly corpetitive marlzet mechanism has been
proved, witlin thiz ran~e of certuir sneciflic assumptions, by using the notion
of Tareto optirality, Triefly, it is shown that given certain econonic assump-
tions, e.g., no exverral effects, no saturation of wanis, every competitive

equilibriui is a laretc optimal situation.y So that if projects are eveluated

o




at free market prices and people act like compet itive decision units, it will
be assured (given the assumptions) that we arrive at a situation such that no
person can ke nade better off withoul makine someone else worse off, Inueed
this result lies at the roet of the practice,followed by many institutions,of
identifying market profitability with economnic soundness.

There are seriocus reasons for differing from this position substontially,
First of all, the assumrticn that all markets are perfect is crucial, andis
certainly untrve for practically any econcmy that one can think of . In partic-
ular the iuperfection of the capital market has drawn a lot of attention, and

in thre coniext of planning for labour surjplus economies, the fact that tre

wage rate often difrers from lhe alternative margimal product of labour, which v
in such ecoromies is zero, has been noted. rurthemore, it 1s necessarv for the
optimality result that not only does one decision-taker, or even a verr 1l r:e
number, follow the competitive rules, hut that ever-one does so. If one market
is imperfect, then it no longer foliows that the best that the otker decision-
takers can do is to follow themselves the corpetitive rules. Indeed the
opt Inelity of the competitive rules in one field is crucially related to the
sare rules being folloved in every other field, If there is imperfection
elsevhere, then we need a differert set of calculstions to achieve wliat is
sometimes called the "secord-best", There is indeed hardly any situation in
the world where tte conmpetitive rules can be put forward without any hesitation, .'
because the condition of all other units following the -~rpetitive rule is
such a restrictive one,

Secondly, even if it is assumed that all markets are perfect, the
assunrtion of no external effects may sticl: in our throat., This implies that |
all the inter-dependences that different indivicuals heve, work tirough the
market and each has a price attached to it. 'hen I purchiase a teleplione, I
am he only onc who zets sometliing out of it » and people do not value the
oprortunity of being able to ring me up. ‘hen an individual passes on an
infectious disease to another, there is a price attached to it w.ich affects
how much care the individual tekes in keeping himself confined. These
examples might be thought to be far-fetched in the context of industrial
proJject evaluation, but exactly similar problems of external effects come in
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there also, One very significait effect in this line is the training of
the labour force that specific industrial pirojects might achieve, and the
value of tre out'ut sold certainly coes not fully reflect “his rarticular
contribution of the project to nationsl profitalilit:r,

Thirdly, any project selection affects not only the welfare of the people
tedey Wit also those of tomorrow. In such a context the assumrticn of no
external effect has to tale a curious form, If we take the assunrtion literally,
then all that the market nectanism will acnieve is thut no one in the present
generation can be nade better off without .iaking someone else in the rre sent
Zeneration worse off, this guarantees nothing whatever about the velfare of
the future generations. Faced with tlds problem, the convention of those
advocating nurely market-hbased decisions has been to assume that the members
of the present generation idencify their ewn interests with those of their
heirs, so th t the future generations are also represented indirectly in the
market operations of today. To some extent this is undoubtedly true, The
question, however, is whether these future velfare ir‘erests are adequately
represented by the market mrices. This will be an important consideration for
us to take up in the context of correcting market prices.,

Finally, so far we have not raised any objection to the goal of achieving
only !areto ortimality and not .in;: more. Clearly this is a very linited goal,
Ve are interested in the distribut ional cuestions also, even if we camot
always fornulate this consiceration very preciscly.w The rarket attaches
no yrice to the reduction of income inequal ity, whereas we might wish to do
precisely that, Thus, in this respect we need to distinmuish the cuestion
of netional economic profitability f{rom that of commercial profitability,

With these problems in mind, we can now go on to discuss the important
cuestion of how to move from an evaluation of commercial profitability to that
of national profitability,

IVe From Cormercial to National I'rofitability

Essentially, the problen of findinz a set of general criteria for
industrial project evaluation is one that is only a part of the optimization
exercise for the economy as a wrole, The problen cannot be solved without

Solving the more general problem for the entire economy. The trouble is,
however, that such a glant "general equilibrium" analysis of optimum allocation




is well outside the capabilities of practical plann_ng of any country at the

An alternative is to give thre exercise up as a bad job, and follow

some clear--cut rules o>f timrb irsesective of their consecuance.
as we mentioned before, is particul-irly anjealing;. TIefore we 7o into a
comprerase solution, it '+ immortant that we briefly evaluate two arproaches
that are often rut forward in deal ing with these questions, and which, I
would like to elaim, are grossly misle
One ap;roach is to claim that the problem of social optirwa invariably
involves valued julgments, and econowists are not per.itted to indulge inthis
luxury, so that the best he can do is to take'y soue "objective" criterion
like tle financial "feasibility" of the project. The notion that it is
sinful to mcke valued judgnents, qua economist, has teen the dominant
attitude in econonics since the celebrated book Ly DProfessor (now Lord) Rotbins,*
and the argurent is usually made that t .e economists are much better oif riaking
only analytical noints ratier than policy recommendations. The fact is,
however, that the econonists really have no choice in this matter once they
are actually involved in project evaluition, and the "obJectivity" of tkhe
"fe. sibility" criterion is essentially an illusion, The »noint is thlat anyone
can nut Jorward oue billion criteria for projoct selection that are all
equally "objective", varving fron cormercial feasibility to moxinizin,, the
specific gravity of the output, or minimizing the number of beld-headed uen
on the project site, lere objectivity does not, by anr means, separate out
any of these criteria from the others, amd if we want to deferd any one of
them we have to do so on sore sraunds otler than objectivity., after all,
what we are concerned with is trving to find out sope criteria that correspond
to our, or the society's, notion of goodness, and to expect that we can co this
Job witliout making sore serious value Judrnments 1L naivete. It can of course
be rent ioned that therc is no reason why the ¢zonomist's own value judment
should be given a special rlece, and indeed tl.is is a valid objection up to
a point. The economist's job, Lowever, consists in representing as faithfully
as he can the values thit are cenerally held in the comrunity in question,
and while this may be difficult to do precisely, the imprecision involved
here is probably no greuster than that involved in a variety of other exercises

that tle economist is contimally forced to do. Once the prooien is viewed in

t
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this light, it must be admitted that one can hardly get by this problem by using
sore criteria simply on grainds of their "ohjectivity",

A second aprroach, closely counected with this one, is to point out that
the hore of getting a social welfare Jinction based on the values of the members
of the comrunity is very weak, for these values canrot really be combined into
a consistent set of social orce~ings. In so far as tlis objection is meant to
point out that the problem of social decici on-tuliirg is oxceedingly complex,
the point is well taken, though it is difficult to see what exact policy impli-
cction this recognition does have. Some ti:e, however, this point is mace in
an anralytically stronger form, clairding *hat there is sanething inkerently wrong
in expecting social values to be consisteiit, luch of this criticism arises from
tle well-known "impossibility" theorem of Arrow,lg/ though he himself was

anxious to point out that under certain circumstances the problem of combining

individual values into social orderin s may not be serious. In particular,
Arrow, showed, following a suggestion of Duncan Black ,ll/ that when individual
rieferences are "single-peaked", the method of majority decisions provides a
ccnsistent method of combining these values. Thus, under these circumstances
over-ruling ofrarket decisions by some rolitical ones may well he justifiable
in purely democratic tenis. This resilt of arrow can be further extended,

ard it can be demcnstrated that when the members of a cormmunity have a small
degree of symmetry in their rreference pattern, of which arrow's "single-
peakedness" is a special case, jolitical decisions based on the values of the
individual members of tle community, can be altogether consistent.']ﬁ/ We do
not rropose here to go further into this question, and only wish to point out
tlat tle movenent from market decisions to political ones reed not necessarily
violate the usual cannons of democracy,

l.e have claimed so far that market evaluation may rrossly violate our
not ions of social welfare, and also that our preferences on social questions
can, urnder certain circumstances, be perfectly consistently combined in a
derocratic manner. Ve have not, however, as yet said anything on Low exactly
we shall proceed to do tiis exercise. In the line of the general apnroach
of steering soriewhere in between formal optimization exercises and practical
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rules of thumb, we can consider the following nrocedure, lie can start with

the market evaluation of costs and benefits, and compute the "present vilue"

of euch project ut the madet r te of interest. e ean then systeratically
"correct" the set of market trices by bringin; in those factors that the

maricet does not reflect, e.gz., "external effects", considerations of inequality,
the weights to be attached to the welfare of future aener ations. The correction
will include the market intercst rate also, and therefcre the basis of the
present vaiuve caiculation., Thus redified, tie profitability figures will five
some ixication of our notions of social desirahility, and will provide the
basis for project selection.,

What is su gested above con be easily rut into the franework of "shadcw"
or "accounting" prices. Liowever, for a veriety of reasons the notion of
accounting prices has got mised up alnost completely with that of the "true"
prices that would have ruled if the market were perfect.lé/ Cur notion of
shadow prices, however, goes beyond that, and brings in a variety of consider-
atiors thit are not based on marketed (or even rarketeble) comvodities,
Nevertheless, the basic conceptial structure can Le easily expressed in tems
of such shadow prices. One general complication in fixing these irices rust,
however, % borne in nind. ot relat ive weishts we attach to different
types of benefits or to different tymes of costs, vill cerend on l:ow nuch of
each we are having, Tlis s, the relative "shadow" prices "
cannot be taiento be independent of the nrojects thet are selected, unless of
course the projects are so small that they have little or no impact on the
relative availability of the different tyres of benefits or the use of
different types of factors. To 2ive an exannle, we camnot say what weight
we should attach to the welfare of the Mture generation vis-a-vis that cf
the present until we know how rich the future generation is roing to be
compared with the present, and if the investment Iroject in question is a
big one, the relative orulence of the different generations will not be
independent of it. That is, in this case wi.ile the rroject selection will
depend on the rate of interest, the rate of interest in its tum will depend
on the projects actually selected.

Lven if eacl individual project is small, altogether they add up to
something with consideralle impact on the relative weights to be attached to
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the different types of benefits and costs, Here again an analogy with the
market might be helpfvl. The rerfectly competitive firn takes mrices as
given, andg raxinices profits within th t set of nrices, On the other hand,
the collective aclions of a1l .'imus and all individuels involved in that
market, affect the prices tremselves, whicl is tlre problen of the equilibrium
of the inductry and of w.ra ecorany in general. l'hile tle johb of indivicual
preject selacticn is anslozZois to tirt of the incivicusl fim, if tlie project
is saell, tiere i- the furthe- ques*ion of setting vhe right set of "shadow"
prices givan the wotallis of the cecisions talen in all fields of project _
selection and ressuvrce allocation, It §s with this latter problem in view
that various methr s of stera’ions lave t2en suzrested in the literature,
wherety the rlann r3 mi sht st.rt with one set of shadow prices, do all the exer-
cises with resnect to thet, ard then in view of the actual results, ask once
anain whether the shadow prices cl.osen vere in fact right. If not, some method
of successive approximation can be followed, and under certain hope ful
circurstences the process will converge onto a set of ccnsistent optimal
shadow prices., There is an enomous li.erature on this subject,l—é/and we do
not intend in this paper to go more deeply into the qQuestion of which type
of iteration is best. iicwever » Since the rrollen involved here is quite basic
to preject evaluation, we can illustrate it further witk a concrete exanple,
Suprose the exsreise in question involves allocating soue investment funds
into investment zoods industries and consuner joods industries, and also
deciding whether riore furds should be invested altogether. On the basis of our
values, we niight decide what weight to attach to oreunit nore of rresent
consumption vis-a-vis one unit more of future consumpt ion, which is essentially
tte ~roblen that is involved. Suppose ve decide that the relative wei ght,
to be attached is that of 2 units of future consumrt ion being equivalent to
1 unit of fresent consunntion. '"ith this shadow price given, the investment
allocation can te coripleted, and looking at tle collection of rrojects in
fact closen, we can uhen asl: the question: was the 2:1 weiglt tle right
shadow price ratio? If the projects had turned out to be mostly of the
fresent consumrtion variety, so that future generations are relatively
neglected, we can cecide that the 2:1 weiglit was unduly unfavourable to ihe
future pgenerations in cuestion. The weight might then be revised in a

N
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downward cirection. The essential point is that our notion of the rclative
importance of the two ty;es of benefits, represented by the price ratio,
is not indeperdent of the relative amounts of these beucfils, Hence the
prot.lew is more comrlex than that of selecting a cet of acecounting ~rices

once for &ll, and coirg all exercises with resrect to then.
a relaced poirt Lo corth .aking in this context., In the recent years,

there bhas L «n ¢ vory 1 )aonz tendency to use modern 2nalytical metheds in

solve actunl o .nl of res~urce allocation, andprograuming teclniques '
have naturalir U -'n '+~ most irportant place among these methods. In
garticular, i'rrar cmoo = wain has occupied a very special place in rost

resonrce cilziite-al cwirel oen of & practical trpe, The method, however,

is rectricoo i~ Lie oo obiocn oL rronlens involving linear constroints and
a lincar ou’.¢.iv: furciicn, lLoew, 2 lineor objective function inplies a

fixed set of relative wsights (of the tyre of 2:1 quoted above), and the
problem is that very often our values are sophisticated enough (as in the

above example) to rewire modi ficotion of these relative weizhts depending

on the eract anmounts of the ditferent tyres of benefits or costs involved,
Indeed the well-known problem of diminrishing rarsinal utility with increasing
income is only an example of th:is kird of dependence., Now, i1 the

objective function hus to take into arcount sch changes in weishts, it no

lon er remains a linear ohjective function, and the exercise no longer is ‘”
one of lirear nrogramning. hut is really needed is tlie use of some

rowerful ron-lirear mrograrning teclniques, but often tlese technijues are too
complicated to use given the linitation ol the computalionul equirment. .n
alternative is to do a series of linear procrarmin: exercises, thlercby trring
to apnroximate a non-linear function by o series of linear functions. This

is, irdeed, exactly equivalent to tle method of iterations outlined ahove,
taiing first a piven set of mrices, doing the exercise with tlem, wnd the
revisin the prices in the 1i ht »f the decision taken, .nd proceeding this
way, until the prices and the decisions are nutually consistent. in practice,
even this mipght be unduly complicated to c¢o. However, the use of linear
progranming in the resource allocrtional problems of the tyne described,
depends really on the feasibility of such ite:ations. This point unfortunately
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is not made sufficiently clear in some of the porular introductions to the
aprlicability of lirear Frozrauming to practical planning ,']‘Z/ giving the
inpression that the only tiing holiing up the use of this method is the
lacc of data, when in fuct other serious pioblens are also involved,

l'e shall not here 20 too muzh into tle computational aspects of the
problem of project evaluation. lle shall instead coufine our attention to the
typcs of corrections of the market prices that need to be made. 1In the next
section we discuss a variety of such corrections in a ~eneral manner,

VI. Fron Commerclal to Nati Qral Frofitabiljty: Srecific Corrections

Follewing the anprrach ontlired earlier, we might start by looking at
the market evaluation of costs and benelits, and computing the raret

indicated "present values", 1In order to proceed from there to tle social

evaluation of costs amd benefits, we have to bring in at least tle following i
"corrections", The list hcre is drawn up with speeific reference to industrial
project evalustion,
(a) External Lffects: These could be both positive or nezative. Some

specific ones are mentioned here, partly as illustrations, and rartly as
sugzgestions of the more important corrections tliat need be made in tlis
general field.

(2.1) Skill formation: The process of skill foma“ion is an exceedingly

colplex process, but it is obvious that much of it takes the formu of external
effects, In recent years a great deal of time and energy have been spent on
ti.e question of productivity of educition, but in the [ield of skill formation,
"learning by doing" is perhaps just as important as formal education and
training, and since tlis learning depends much on the kind of experience that
a person has, amd since th e experience in its turn depends on the extent of
industrial activity, the develorment of industrial skill can really be viewed
as a hy-product of the process of industrialization, .s a general recognition,
tids thousht is of course not unknown » but the quantitative importance of it
has probahly not been fully recopnized,

When doint industrial project evaluation, wlat one has to do, therefore,
is to supplement the commercial profitability calculations by sonie value to be
attached to the skill-formational effects of more work and more work experience.

RN
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It has been conventional in the receat years to point out the importance of
"hgaan capital" in the process of economic rrowthi; what we are sucgesting 1
here is an exteasion of that concept, to include "leurniny by coing", und to t
incorporate this external effect into the profitabiility of Jiff erent projects,

Much more work needs to be done on the general question of relating ‘
procuctivity to experience, and only vhen we have a clear picture of tnis, can a
project evaluntion be really satisfactorv, Meanwhile, we uight have to co vith 1
some roug meacire of the contribution of different projects to future produc- e
tivity tirouth their influence on labour skill, o

(a.2) Social and lconomic Infra-structure: A variety of products are ‘ 7
typically not sold in the market, ard come, while sold, are trauitionally sold
well below the [rice that people might be ready to pay for them. Zducation or
itself is an exauple of this, with free education at some ranges beings an a.
extreme illustration. Health services are 2lso often provided much below the th
possible market rrice. These require corrections. However, what is even in
more important is the case where the price that the buyer is ready to pay
rerresents a minute or a small part of tle benerit that will be received by the is
retion. wsconomic and Social infra-structures fit this picture very uwell. or
In the context of incustrial proJject evaluation, we mirht not be unduly Eo
concerned with projects such as education and health, but in so far as a .
incustrial projects of the conventional tv e coripete with these projects for ;’ la.
scarce resources, tliis mitht come in indirectly. cor
In addition, the interdependences between the different types of invest- de:
ment projects indicate that an under-waluation in one field misht reflect is
heavily on another that ‘s closely ronnected witl: it. For example, if health la.
facilities are undervalued in the murket, and if the economy happens tc be Fo
run largzely by market forces, then it will be fair to expect that the rrices rau
of equirment used in health facilities will te below their true benefits, .nd Ev,
thus the industries concerned micht look less profitable than they are frem er; .
a national point of view. In all cases such indirect corrections mizht not rec.
be easy to do, but the need for such operations rust be borne in mind to the
make possible use of it whenever data ard camutational ability rernit this. of
sh:..




(8.3) Non-—saleahle gods:  Som goods are simply non-saleable, e.g.,
traific control, and because of the special problems they involve, this case
has been muchk discussed in the literature, \.e swall rot, however, o into
tlis problem. The industrial profucts are Ly and large all saleable, It is
of course true that many industrial products are used in producing goods that
are non-saleable, uvut here tr= robler: is eractly the same as discussed in
the last section, Whether the good is saleable or not, il tlere is an
exte nal effect in its ure, tihis affects all goods that f0 into its manufacture
directly or indirectly, and tijs requires correction as we have pointed out,
The case of non-saleable goods is suobsumed in this general problem,

(b)  DMarket Inrerfections: The ma ket mrices hiave some siznificance

only if the marlets are perfect, as we huve discussed earlier. Some market s
are, however, notoriously not so. In the evaluation of national profitabil ity '
this fact hus to be kept in view, Sore important examples of market
imperfections are discussed below,

(5.1) Labour liarket: In the developing economies of a certain type, it
is thou;;t that there is a hig volume of surrlus lahour. This means that the
opportunity cost of unskilled labour is zero, since it has no alternative use,
However, the market price of labour does not £211 to zero, and hence’ thereits

& gap between the rarket vage rate and the alternative marzinal product cof
labour. This market imperfection is certainly one argument for not taking
comiercial evaluation of mrojccts too seriously in economies of tle type
described. Lven when there is no sicrificant volume of sur-lus labour s it
is in sore cases pointed out that there is a gap between the "true" cost of
labour and the wage rate because of ruri:-et imperfections of different types.
For example, a significant fap between industrial and agricultural vage
rates has provicied the background to some discussions of "dual" economies,
Even within a sector there nmight be a gap betreen the labour cost of self-
employed labour and the wage cost of hired labour. .1l these imperfections
require modificution of cammercinl profitability estimates. hat should be
the correct method of fixing the "shadow price" of labour has been a subject
of very great controversy, and in view of the importance of the tonic, we
shall devote an entire section to tiis (section VIII).

L_
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(bs2) Capital larket: The imperfection oI the capital market has been noted

in a number of dilferent contexts. Some have claimed tlat tle rerlict rate of

interest is too low and aoes not reflect the "true"™ price of carital, nd have

sucgested higher shadow interest rates, OSome otiiers have claiimed that the

murket interest rate is too high, amd have su;gested a lower social rate of

discount. 4t first glance thete views will be found to be contradictory;

that is not strictly true. Tiae rate of interest rerresentc a variety of

thiings, ard in conpetitive equilibrium it is suppcsed to ecuate & number of

econonic magnitudes, On the cne lhand it represernts the aiterrative margirnsl
rroductivity o) caiitel, and onthe other it is a reflection of tlie rote of
discount of future incoiwe vis-a-vis present incore, .ssentially, what the
literature quoted sucgests is that the m rket rate of irterest has z tendencr
to lie below the alternative marainal product of capital and above the prorer
social rate of discount. TLis entire area is an exceedins ly coriilex one,
and we £o into tlis question in greater detail in section VII,

(be3) Foreign *xchange: !any deirelopinrj econonies and sore cevelored
Htwe"

ones maintain, for ore reason or anotler, an over-vilued currency. The
morket rrice ol the country's currency nay be consiceral,lr below the official
mirket p.ice, and to th. t extent the allocation:l role of the market mny be
distorted, le do not wish to po lLiere into the guestion of whether such over-
valucd cenrrencies are a 70od thing;, but given that fact, clearly there is an
argunent for using a slacow-price for roreign exchange different fron the

of ficial one.

In principle, ther: are two ways of gfoinz about tids correction. One way
of securing forein exchan e is further import control, and if this method is
resorted to, the opportunity cost of [oreign exchange in ile pro ject in cuestion
is the cost of not hoving tlie alle.native possibility of inports. .e need here
a Judgment of the loss to tie nation from not having t e alternative irport.

On the other land, foreirn exchange can also be secured by exanding exvorts,
possibly at the cost of reduced terns of trade., The loss to the n:tion in
tliis case represents the value o’ tie domestic poods that have to be sent.
out to meet the foreim exchange requirement. Botl systems will imply a
hither value of foreimn exchangie than that given by the official rate, and
indeed if the policy of how much to import and export is decided on purely
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social welfare grounds, tlien the two measnres should rive us exactly the same
result, If the neasures indicate different costs, tlen there will be an

argument for charging the total volw:ie o ex orts and imncrts, until the two
Co5us are ecual,

(be4) Dlionopolistic Llements: “uite arart irom genernl market imperfections
in such fields ¢s labour, carital and foreign exchange rariets, there are
srecific monorolistic elments to be fouad in sume brancies of the econory,

Since in the monopolistic firms the factors of procuction may get a rrice

less than their contribution to Frocuctiorn, the factor prices might in zeneral
under-estimate the alternative marginal product. It is in the context of
situations of tids tvpe that Idclard Vakn pt forward his controversicl
suggestion tuat a public enterprise in a nonopolistic, rivate-enterprise economy
should not try to follow the competitive :ule, znd should instead trr to

Imitate the gereral degree monopoly surrourd’ing it. 18/ The argument is indeed
convincing up to a point, Fecause suppose th:t in dndustry 1 the narginal
factor productivities ( A, ) are all uniformly alove the corresponiing

factor prices (Pl) by a margin of x; now the only way of getting the marginal
productivities of each factor equated in the two industries is to follow the
saue gap in industry 2 also. Then, and only tle n, we have:

Ai = P(1+x) = Ai (4)

The trouble with ti.is, however, is that thLis does not get the allocation
of labour right, since labour is rid uniforrily below tie marginal pmduét.w
How ruch distortion this will produce deperds essentially on how elastic the
suppl;” of labour is. If it is fairly inelestic, tle distortion may be small,
anc may even be negligible, If elastic, it can be serious.

In a completely socialist economy, this problem does nol of course arise.
For there each enterprise in all fields can be, if necessary, asked to follow
rules corresponding to socinl welfare, at least in princinle. lhether in the
actunl economy in question tiiis problen of monopolistic distortion elsewhere is
serious enough to require specific correction of factor price indicators is a
decision on which not much can be said on general grounds, and we leave the




problem here to specific studies related to the country in question,
(¢) Income Distribution: So far we have said notliing on income distrioye

tion. The market prices co not atiach any srecial weislit to this consideration,
ard simrly aostrocts from tids question. In effect, it is assumcd that a detlar
spent by everyone rerresents tie same total amount of welfare, whicli really
amounts to assuming that people's relative ircomes are pronortionzl to their

needs. If we want to atiach any special weight to reducing the inearalfty of tre

T T .

distribution of income, we can introduce tiis 2s an e¥plicit consideration in

+

project evaluation, and attach a v~lue to tle measure of equalit;r, for wlich
ve can choose one of rany statistical measures. an alternative, vlich in rany ’
ways might be preferable is to wttach sone extra weipght for purts of inccne
received by a derressec group or a derressed region. That is, tlere could te
one price simply for _he total income generated and another rrice (or set of
prices) for incomes received Ly the poorer group (or groups). larglin 39/
has discassed this in the context of general objectives,

(d) Other Corrections: The planners', or the politicians', or the

A

people's, evaluation of dif ferent types of wants might not be pro rerly
rerlected by the market prices under certain circumstances wvhich are really
special cases of imperfection or external effect but wliich can be convaniently

treated somewhat semrately.
(d.1) Merit ‘ants: It might ce thousht tlat, say, due to ignorance there ’
is a clironic tendency for reople to srend too little on sanitation or health

—~
-

In.

facilities. 1In such circumstances one might simply add an extra weight on
such wants over and above the market rrice. The concert of "uerit wants" has
been discussed by various autlors incluiing marglin'ﬁgz amd ve need not 3o

o r

further into the question lere. It should of course be borne in minc that
if one's social welfare considerati ons are based ultimately on individualistic

e |

ethicse, then the deviation of the shadaw prices of merit wants fron the

. B

market prices can really be trinslated into either imperfection (including
incomplete knowled ze), or external effects, or distributional considerations.
That is, strictly speaking corrections of tle types (a), (b), and (c), should
cover all cases of "merit wants", given a basically indivicual-based welfare
apnroach, However, convenience might demand that some such wants be given
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special treatment and separited out from the general run of consicerations
in (a), (b), amd (e). It is a matter of convenience and not of principle,

(d.2) Consumers! Surplus: For purely marginal allocation "consumers!

surplus" does not make any dif fererc e, for the narginal consumers! surplus at
equilibrium is always nil., Hovever, when one is dee’ing with a numbor of alter-
native fixed 'lue-prints, this is a considerction of scme inportance, for the
benefits derived from the products are not fully represented by the prices paid,
eince the price ecuals oaly the so-called marginal utility of Lhie commodity.
Thus ir dealing with a d.screet set of fixed alter.avives, rather than with

the marginal question ef chawring the ancunt applied of each [actor by tiny
amounts, the consideration of consuiners! surplus is worth bringing in
explicitly. This mighit also necessitate demarting from market profit calcu-
1:tions,

It should be noted, however, thit when daing an explicit programuing
exercise, or a neo-classical tyve of constrained maxinization of the
Lagrangian variety, the question of "consumers' surplus" need not be brought
in explicitly. So stricily speakinz it is nct a mice, in the sense of a
fixed value rer unit, thit is Leinz altered in the gipcection outlined
here, It is a refarmulation of tue a grec-te bLenetits .hen we are coriparing
a number of fixed projects, that is bein- proposed., It should also be added
that in some exercises the considerction of rroducers! survlus might also
be worth bringing in. The marginel ruice of a factor right only measwre the
marginal loss from its use, wnd multi:>lyine all the units of the factor by
that price might over-s'ate the lozs incurred in aggrecite.  The yirinciple
of correction involved hcre is siidlar to thet with conoumera! sux plus,

In all the considerations outlined in this secticn, the prin.ry intention
has been to focus atten:ion ¢n some inmportant problen:s of coorection, The method
of carrying out any of iliecse corrections is not necessa»ily cnicun . and the
project evaluater niglt te ahle to think of more tlan :ie wv of Lranzirngg in
a perticular concideration, Our general approach, hcwsver s 2us been that of
starting from morket prices and muket profits, and the correspoiiing present
value, ard then introiucing systematic corrcctions inthe tital ~ulucs cf

costs andbenefivs. ve could erd with two meneral cdservations on 4.is annroach,




First, it is very important to have a consistent nomalization procedure,

That is, we sl.ould convert all Lenefit and cost marnitudes into sore carr.on
unit, and here a morey value miclt mislead us somevhat. . hen one saysthat an
extra weight shouidd be attached to income Zoing to the poorer comunity, in
determining the weight what ore is looking for is some expre ssion of tihis in
the units intens of vldich tle calcul tion is being rade.  If present
consdumpticn Lo an averc o grour of ccasurers is the unit, tuen the rolevint
questica is now mch of Liis “erefit comrensiies for Lhe 1loss of orie extra
unit cf procent eoraun, don iov oen aversa,;. ~ooun of comurers,

Secendlr, Lo s werii heoriry fnopind that with vell-belaved cconomic
functions, the v.rious ~lter.:live metiods of setting the ohJjectives can
usually be trans’qted . o' anottier. For exarnle the aim of ~.xinizing ’
one objective givea the cons-vaint on the otker, or vice versa, c. maxinizirg
a weighted sun of the two, ¢ even rasinmizing a non-linear function of tle
two catisfring the usual requirements of concavity, can be usuallys re-luced
by one another when we are ready to do several iteraiicns, .e pointed out
in the last section how these iterations re really nccessary to get the
relevant mirgirel mices, and that vas essentially a case of anproxim.tin?

a case of velfare mexinization by thot of a welghted sverage value maximization,
Tke point has been discussed extensively by l.arglin [)Q].
VII. The Time Horjzon and the Rate of Interest

One of the nore important considera‘ions in mojrct selection is the
choice »f time horizon and the rate (or rates) of interest to be ay rlied )
within the horizon. rhis is a field where the difference between individual
and national cousiderations tends to be verv sherp, and the importance of this
difference in project evaiuation cun bLe eNoIT OUS,

For our nurn.ose, there is some advantase in lumring tosc*ler t..e rreblens
of the rates of interest and of the tine horizon, This is anaiytically cuite
Sound, because what tlie tire horizon means is thit berond this point uhe rute
of discount is 10 per cent, The general questicn, " tat are the yroper
social rates of discount?" subsumes the iiore specific question, " .ten shculd
tne rate of discount ve 100 per ceat?" The time horizon is siurly an estrere
case of discountinz,
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The main appeal of the private sector rate of interest lies in its
correspordence, or supposed corresponderce, with two magnitudes. Firstly,
it is s pposed to represent. the time preference of the population of the
country, expressing the relative weights to be attached to present consumption
compe red with future consumrtion. Secondly, it is supposed to ex;ress the
productivity of mrivate capital investrent and this represents the opportunity
cost of public sector projects. Tie two probleris have to be studied separately.

Cne obvious diffi culty in taking the rate of interest in a free market
economy to be the right time rreference for public sector rrojects, lies in
the supposed irrationality of the individusls on a question of tlis kind,
Distant objects look smaller, and irdividuals are supposed to attach an unduly
small weight to future needs, There hes been enough discussion on this problem
8o that it is unnecessary to repeat the argu.ent on both sides.z—Q/ It should
be mentioned, however, that from the point of view of an imdividuel it nay not :
be entirely irrational to have such a pure time prcierence because the longer '
he looks into the future tle less is his chance of survival, However, the life
of the nation does not erminate with tle life of tle present generation, and
thius there may be an argunent for departing from the present gereration's
evaluation of present consumption vis-a-vis future consumption, But an element of
authoritarianism is inevitable if we take tldis line of approach, since some
peonle, pertaps the government , has to take the part of being a puardian of the
nation, as the future generation is not here to express its views on the
problem of relative weights to be attached,

There is ancther ar,ument which is sometimes called the "schizophrenie"
argument,ﬂ/ which suggests that in tleir day-to-day behaviour individuals are
irresponsible. If the matter of time preference was put to vote individuals
might vete differently there from what they express in their day-to-day
actions., An analogy is often .iven in tems of traffic regulations., Ve may
be quite prepared to vote for a rigid set of .traffic rules, which we may,
however, be prepared to violate in our individualistic actions. However, this
problem is not worth pursuing too much. For while the argument is broadly
valid, it takes us very far in a practical plarning exercise,

A third and more important line of argurent points out that even if
there is no such schizophrenia, people's voting decisions might differ from

Y
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their indi vidual market behaviour. Imdividuals ray feel that they are re
make certain sacrifice of present consuuytion for the sake of the future
generations, in order to make the others do the sane .22/ There is no method
by which the irdividual can tring about such a contract between Liimself and
others throngh the markst mechanism,

A sinple illustration might ioke tle point clearer. Supnose eacth indive
idual can consicer two zlternativesor himself, viz, to increase his rite of
saving by one uni: (Il)’ ad rot to do it (I ). For cthers, let us imcsine
ke consides two alteinstives also, viz, *tlct tley raise iheir savirg by one
unit (Rl), arnd tiat they do not do 1% (:"o)“ Low, the irdividuals may all
have some concern for Lae I %ure of tie nation, fer the benefit of which the
savirg is internded (%l r:ugh c:ne lenpg-tem project), ‘they micht rrefer that
others do this saving axd not thewselves, but given the elternat’ves that
nobody saves and everybocy coes, they prefer the la“ter. fie ordering of the
individuals will then be represented by tie following series, in decreasing
orcer of preference,

IOR]. , Ilﬁl , IOP.0 , IlRo (5)
This is not an uncorm.on tyoe of psycholozy vhen dealing with development plans,
Now, the interrsting point is that left to atomistic actions on their own, each

imdividual will prefer not to co the saving, for no

natter what he assures
about the actions nfothers, it is better for him not to do the marzinal unit

of saving, If the others save anyway (Rl), it is better to have I Rl, rather
than IlRl, if the others do not (R ), it is better to have I R rather than

IlRo So left to atomistic actlon each individual vill pre*er not to do the
marginal unit of saving, since that strategy strictly dominales cver that of
saving. However, the cambined outcone, viz,

of saving (I R ), will te

no one doin,. the mrzinal unit
strictly worse in everyone's preference pattemn

tlan the a.ltemat ive of everyone doing tie margiral unit of saving (I
as can be checked from (5).

the "isolation puradox"

lRl)’
I have called this kind of probleri elsewhere

» and it really is simply an N-person exienczion  a
result in the 2-person » VODp-gero-sum, nc

5 n-coorerative gaie of the "Prisoners!
dilemma",

2ady to
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Considerations of this tyre lie at tle core of the optinum savings
problems in developmert planning. As Marglin has pointed out, the inoptimality
of the market savings arising from this type of interdependence indicates
the inappropriateness of the market rate of interest as tle social rate of
cl:i.scount.:2 There has been a virorous discussion in recent years on the
proper social rate of discount based on considerations of this t‘ype.gi/

But it has been carried on at much too ahstract a pline to be useful for
practical project evaluition, sn that we stall not go into it here., Further-
nore, considerations of tlie tyne of "isnlation racedox" are not the enly

reasons for takiig A social rate of discount different {rom tie market rate,
What the isolation paradox shows is thet tie morket rate of interest does not
necessarily represent even the views of the present gereration ahout discount ing
future benefits, for some collective alternatives are simply not ;resented

to to-day's individuals inthe.context of rmarket cioices. ilowever, we may not
wish to base our rates of discornt for project evaluation exclusively on the
rreferences of the present generation. This is really a political problem
of immense complexitv, for there is really no way by which the faiture genera-
tions can express their views on to-day's project evalu ition, and at tle sane
tine with long-lasting projects they are clearly involved in tlis decision
directly. it tlie rigk of sounding authoritarian, we would like to suggest,
therefore, that considerations of the type of "isolation paradox" have to
be suprlemented by those that try to represent the interests, if not the
views, of the future generations.

The total eflect of these considerations will be to choose social rates
of discount considerahly below the private rates of interest for the correspond-
ing periocds. ‘e do not really telieve tlat an economist can Jive a very

precise uidance to project celectors on this general questicn, except to

.point out the expected direction of Lhe correc.ion needed, and the considera-

tions on which it should be based,

For practical planning it nislt bte cornvenient to express the inter-
temporal nolitical Judgrents in the fom of a clear-cut tire horizon and a
fixed rate of interest up to the end of the horizon. Indeed tids is how the

problem ic usually posed., .in even simpler procedure is to do no discounting
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at all until the end of the horizon, and to have a sudden shilt of the “iscount
rate from zero per cent to one hunired per cert, In either version ve have
a sudden discontinuity whicl: may be analytically unappealing, T..e plamer will
have to choose “etween lhaving such simrle formul-oe an:i naking use of nore
sophisticated formnlations (e.z., infinite horizon with a continuousdly
increasing social rate of discount). It is a question of striking a bhalarce
between convenierce and sorhistication,

Among the reasens for using a social rate of discount is tle inrortant
one ¢f rising stardard c¢ living over tine. Tie future meorle wilil be better
provided tlhan me.bers of the mresent gencraticia, so that onc unit of future

benefit is really less important than cne unit of precent benefit. In terns

of a given social utility function, the relation between Lhe r-tes o’ in‘erest )

and the rate of rise in tle standard of living is easy to qx:antif".io/
Therefore, one of tle considerations *o bYe Yorne in ~ird ia the project
evaluation is tiie rate at which the n-tion can be exrected to ;srow richer over
time. If the project is a srall one, the rate of risc in the stancard of living
can be assumed to be aprroxinately independent of th: project in qurstion,

If, however, it is a big project, or if a nurter of projects are leins consider
ed together, maxing up a big total, tlen the e“fects of the rroject (or thre
projects) in question on the rates of rise of the standard of living over time
rust also be considered,

Over and above this consideration, the social rates of interest can take
into account other factors, e.7., the question of fairness involved in naking
the present generation sacrifice for tlo sake of the futurs, It is poscinle
to take a position interuediate becween the assuniption tlat tie present
generation's views ure the only thinsgs that miiter and the assump.ion that all
generations, hawever distant, should receive equal weighting in tday's
project evaluation. The exact prohiem of the sccial rates of discount and the
time lLorizon to be c!osen rust derend on the exrlicit assuirtiors about tiis
totality of consider. tions, BRecause of the couplexily of this evaluation, it
has been temptin~ to use the rark ¢t raies of interest for this rusrrose, but
as we have seen, the market raies of interest are really of no roruative

significence for tlie exercises of pro ject evaluation, The resent value

e
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estimates have to be done with deliberately chosén social rates of discount

and the time horizon, ard the problem cannot really be eccayed by attributing

to the market rates an ethical significance they simply do not possess,
Incidentally, it is certainly true that the market rates of interest have

a strong relationship with the productivity of capital inveétments in the private

sector. This does no%, however, make the market rate of interest the

approrriate discount rate for public project evaluation. what it does imply

is that both public and piivate sector costs ard benefits must be evaluated

at the approp.iately determdned socizl rates of discount. Thaerefore, in

calculating the orporrunity cost of ca ital In jublic pro jects, we rust take
into account the returns that obtain in the rrivate sector, but the method of
evaluation will Le to cormpare tiie two time se.ies ageregated with the
appropriate socicl rates of discount. The probiem of the correct‘;‘:,ons needed in
the opportunity cost of public investmerts hes Leen s-udied in detail by
Marglin (/297, /30/), and Lis formulae can be apylied to project evaluation in
the convenient forms in which he has presented them. This correction is,
however, ver and above any other corrections tiat we would like to make
because of introducing other non-market factors in our ohjective, e.g., reducing
inequality, supporting "merit wants". The soc ial rates of discount have to be
applied to the already corrected tire series of tenefits and costs, taking into
account these otler foctors,
VIII. Technology and Employrent

In the labour surnlus economics, the social onportunity cost of labour is

nil, julging the opportunity cost in terms of aiteriative outrut sacrificed by
drawing labour away fronm other fields into this one. Since labour can be
tuken out of the pool of unemployment., no sacrifice of alternative output need
be made, Scme have, therefore, sugsesied that in the:e econories, a shadow
price of labour equal to nil is the apjropriate assumption.g-

One can, in fact, go even furthcr than tris. Since unenployment can be
regarded as a social evil, it can be arrued that in such econonies éxtra -
ployrent, far from being a cost, is in fact a direct benefit in i.self. This
means that tlie shadow price of labour cost right be taken as negative rataer

than positive.
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It is, however, not altogether clear that employment is really virtue
in itself, rather than being desired for the sake of Sore of its consequences
Wiich are in any case valued in our weightinz systa., The main consequence of
employment in the shape of extra output produced is of course already included
in our evaluation, .inother cors equence of extra employment, viz, better income
distribution, in providing the reans of living to some more families, is alsg
included in our evaluation. These do not, however, necessarily exiaust all
good consequences of extra enployment, Theie is the question of dignity and
security that people can have only with ennlornent. This consideration may not,
nevertheless, be very important when the alterrative to emplorment is not
open unemployment, but disquised unemployment, say, in a peasant sector,

The argument for rejJecting the marlet wage rate and treating lsbour as
costless is not altogetiier a weak one, Eut there are problems involved here
also. len more labour is erployed, more wezge expenditures have to be rade,
even if we draw it from the pool of the unempioyed. This adds to the purchasing
power, ard leads to more consumption. ind if more consumer expenditure is not
to lead to inflation, we have to increase the production of consumer goods and
shift resources from making investment goods into making consumer goods. This
means that from the poirt of view of long run grovth, erzloyrent of otherwise
unemployed labour dces have a cost, since extra enployment reduces investiert
and possibilities of future arowth,

How serious is the problem? It depends or a nurber of things., In a
developing economy, the wage ezrners tend to consume practically everything they
earn. So the extra wage bill will roughly correspond %o the extra consunption
generated, But there are possibilities of taxation, and also of absorbing scme
part of the extra purchasins power through inflation. But glven the practical
limjtations of the fiscal machinery and the political 1imitations of having too
much of an inflation, the link between employnent and consumption cannot be
entirely severed, So, in terms of future growth, there remains a cost of
labour, What weight we want to attach to it will depend on our relative
valuation of future consumption compared with present consumption, The more
we discount the future and preler the pr:sent, the less is the relevant cost
of labaur; and the less we discount the future, the higher becomes the
relevant labour cost, Thus, the weight to be attached to labour cost depends
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on our assessment of present needs compared with future needs,

The impact of emnloyment on consumption can be brourht into our project
evaluation in the context of the chioice of technology, in the following manne r.
Let the weigit attached to today's consumption be our unit,and let the weight of
today's savings be (1 +)\ ), where ) can be rositive, zero, or negative,
derending on whether we want to attacl more, eqal, or less, weight to saving
than to consumption, Ti.us tle wgeregute benefit is given bys

B=X+5 (1+X ), (6)

where X = consumption, and S = savings.
Since total output ( Y) is given by cunsumption plus savings, we can also
vrite (6) as:

B = Y+ 8.\ (64)

Now, lahour has, in the case under discussion, no opportunity cost, "ut
extra employment increases the wage bill and of the extra wases raid out a
part ¢ is consumed, and the rest is sived. x8 far as non-lahour income is con-

I, .
cerned, a part ¢’ is consured, and the rest saved, '.e have c:ct lhen the
wage rate is w, the resronse of angresate benefit to increased emnloyment is
given by:

dB _dY + 4 @S
dl = T d

L
.__'g_{_ - /\/\;(c-c()—g_Ll[ (l-c’i/ (7)

Since there is no direct opportunity cost of labour, the arplication of
more labour should be conti rued until the point where the extrs bznefit from it
is zero, i.e., as long as (dB) is positive, more and nore labour-intens: ve
technicues should be considg%ed. heximwa rnet benefit is aclieved when:

dB
a "0

i.e., when dY _ A we (=€) (8)
dL 1+ /N (1~c)




Since the left~hand side represents the marginal product of labour, equation
(8) can Le interpreted as equating the marginal return to marginal cost, so
that the right-hand side can be taken to be the appropriate marginal social
"cost" of labour. Here we get a precise expression of exactly the measure
that we have been looking for,

Thosegﬁ/ who believe that labour is really costless in an eco..ory vith
surplus labour, must argie thut the right-hand sice of eqation (8) is zero,
In principle there are two wars of argiing this. First, it can be argued
tiat there is nc point in attach:iinz an- extra weipht to savings, i.e., we siould
take A = 0. This implies thit the rate of sai=cs is Jjust ripght, id the value
of a marginal unit of saving is tlie same as that of a mar:inal unit of
consumption. For the reasons discussed in the lact section, this se-us to ne
an inappropriate assumption for most develoring ecounomies, Jocord, it can ve
argued that the wage earners do not rave a markedly nigher prcpensity to
consume than the recipients of capital income, i.e., ¢ = c’. In either case,
we have the right-hand side of equation (8) equal to zero, i.e., labour being
really costless, The secord assumt.ion (¢ = ¢’) does not also seem to be
particularly approrriate for an underdeveloped econor:, even when the possibil-
ities of taxing wares are tzken into account, iParticularly when the nroject
in question is a pnublic project, this is a very bad assumption, since the
marginal propensity to ccnsume of the goverment out of its income can be
taken to be approximately zero, and that cannot clearly be an approrriate
assunpiion for the wage earners.

On the other hand, t.hoseg-9 who talte “he appropriate cost of labour as
given by the market wage rate can do so only by another set of extreme
assuajtions. For example, if the ware earners consume everything (c =1),
capital income earners save everything (c/= 0), and the weight attached to
saving is so high that the relative importarcc of cor.surption is neglizivle
(A "very large"), then the right-hand side approximates w, \hen we have a
very long time horizon ard no discounting of the future benefits, this last
assumption is appropiiate, but that is an extrewe case.

In general, the proper social "ccst" of labour, when there is surnlus
labour, is civen by ti.e right-hand side ¢f equation (9), and the extrere

)

ot




-3] -~

values of it are given by zero (with ¢ = ¢!, or with A = 0), and w(with
c=1l, c!' =0, and A very large). llow labour-intensive a technicue we choose
will depend on this social "cost" of L'tbour,z-Q/ and barring the extreme
assuurt ions it is likely to lie above zero but below tle narket waze rate.,
Equation (8) expresses the relevant concept of cost in a manrer that can be
directly related to observed uagnitdes (w,c and c!') and an exrlicit value
jugnent (A ). Incidentally, it is throusth the choice of ) that the link
between the last problem, viz, the choice of the social raie of discount, and
the present one, viz, the choice of the social "cost" of lahcur, is established;
both depend on whether the pradent rate cf savi:ug is taken to be too low or not.,
I.. Stratexy of Indistrisl Develcjment: Concluding Renarks

The approach used in tlLis paper has been one of detailed calcuiation of
costs and benefits from a social point of view. lWe have outlimd tle differert
types of corrections needed to move from an estimate of cormercizl rrofitability
to one of national pains, To solve the [roblem satisfactorily there are no
alternatives to these detailed caleulations,making use of observations as well

as of explicit Judgmencs.

A general reference sliould, however, be made to the arproactes that lay
down some general princirles, e.g., choosing "talancea"growth, or selecting
"quick~yielding" projcets, or soing in for "hasic" industries, In avoidins
discussi on of thr.ese general principles we do not in‘end to question their
wisdom, Some of these are indeed very helpful guides to general planning, and
spot-light certain strategic consicderaticns. For example, since "basic" industries
produce mostly investient goods, the emphasis on "basic" industries is no
different from our earlicr discussion of the social desirability of raising the
rate of saving from the figure given by the market rate (section VII).
Similarly, the emphasis oa "talanced" growth outlines the factors of inter—
derendence between different mrojects, and that will, of course, te par: of
the cost-benefit evaluation outlined in this parer,

owever, while these frinciples are almost invarially full of wisdom
and often quite helpful, they can never really be taken to be substitutes
for the detuiled cost-benefit evaluation on which project selection must he
based to avoid unnecessary mistakes, The principles in cuestion can sive no

e nd




-32 -

more than a preliminary idea of what type of nrojects need be corsidered,
The actual selection needs more specific estimation,

An illustration mar be helpful, 1In the Bhakra Hangal project in India,
the enormous dar. const ruction required a gigantic auount of earth moving,
This was done by heavily mechanized cranes ard conveor belts, rather than
by more labour intensive reti.ods. Vhy wis tiic decision taken? e h-ve two
alte native exrlanations fram Shonfield and Ka}, each attributing the selection
to a rather general princinle,

Shonfield:

"I was struck by the ccrorast wien, in 1959, I visited the great dam
being built at Fhakra in the norti, of India ~ tha largest dam in the count ry
and the highkest in the world. Theie was an almost compiete absence on the
site of pick-and-shov:l men or of people carrying earty, stores or anyiling
else. The skyline was filleq with ¢ ranes and lioisting equipment, while a
great length of machine belting, electrically driven, climbed like an erdless
vibrating snake over the hills, across a brid 7e over tie river, and tlen up
the steep side of the bank up to the dan itself, bringing its continuous
load of stone from a Quarry several miles away, vhy, I asized the engineers
in charge, did they not craw on e 4uge reserve of unerployed Indian labour
to replace some of the machinery? Thev could also have saved some electricity,
which was so short it was holding up the Production of factories in the area.
The official answer was tlLt the dam site was too narrow for masses of reople
to work on it; also a high dam by its nature reguires a lot of mechanical
handling, No one could deny, however, that there was plenty of room for
many more pecple than were actually there. The essential point which emerred
in the course of further conversation was that these technicians did not
want tiousands of primitive and probably half-starved Indizns crawling all
over tleir site. They would be out of control, they would get in tre way ,
and everything would be slowed down.”gy
Raj:

"Taking the las: two alternatives, the facts broadly are thot the
capital cost of trucks required to carry a specified amount of earth would
be only about half of the capital cost of a fleet of earth~movi ng machinery
required to do the sane work; but the labour needed in the fomer case -
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for excavation, loading and unloading s compacting and waterinz, and for
driving and maintaining the trmcks ~ will be about 15 times as high (although
undoubtedly a larger pronortion of this need be only unskilled lubowr). On
the conventional basis of cost valuation, the unit rate per 1,000 cubic feet
of laid bank has been found to be, therefore, about 20 per cent higher in the
case of the motor-truck technic;ue."zg/

Whichever the correct explanation, the rature of the principle on which
the decision was taken seems %o be a gensral one, and the merits of the
decision seem to be very much in question. Ulether the enrineers wanted to
keep the dam-site clear of baclward ren, or whether they velieved that
cormercial profitability was the best giide to project selection, they seem
to have ignored the evaluation of social costs ard benefits on which project
selection must ultimately be based. As Raj points out:

"low it should be obvious that given certain conditions and assumpt ions
concerning the investment programme as a whole, it would be appropriate in an

under-developed economy to impute a lower cost to the employment of unskilled

labour and a higher cost to the emrloyment of imported rachinery, equirment,
and materials than will be normally done on the conventions of private cost
accounting, If even minor adjustrmen*s are rade along these lines, it is
doubt ful whether the teclinicue involving earth-moving rechinery vrill have
the comparative economic advantace wiich has been claimed for it.":

This brings us back to the question of shadow prices as opposed to the
matket ones, influencing a major decision,

General principles can give us some guidance but cennot take us all the
way. To take them as preliminarv hints on vhat questions to ask ard what to
expect can lighten the burden of project selection, bu: to take them as
sufficient ground for straightforward choice of nroJects seems to be a course
full of pitfalls. In the last analysis there is no substitute for t. e ‘
evaluation of social costs and benefits in making a mrorer selection of
projects. That is why this paper has been devoted to the issues involved
in this detailed evaluation,

e
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1, See in particular, Lange and Taylor [597, Lerner [?:;7. , :]r
2. It is being assumed here that the present value is a decreasing function | 1:
of the rate of interest. While this is true of projects typically cf the : 1,
investment type with which we are mainiy concerned, tiis is not universally 1.,
true, Tre question is related to the probler of uniqueness of the 1,
) intemal rate of return, whict is discussed in the text as follows, 1.
3, Apart from the problem ¢f existence as such thLere is the prohblen of 1
whether the intemal rate night not be "imagirary" (see Hirzhleifer ﬁé] R
pe349), a problem we do not go into here. 1
L. On this cuestion of uniqueness, see Lorie and Savage [2-27, Hirshleifer ﬁé7, 1,
McKean ZE_6_7 , Pitchford and Fagger 527 , Wright LT§7 , Feldstein and Fleming ) 20
117, and Surdrum /Li/. ' 2,
5. See Wright /i87. 2.,
6., This is related to Irving Fisher's "rate of return over cost rule", 2,

7. See in particilar Hirshleifer Zié], Eailey [27, Feldstein and Flemming [I'J].
For an engaging defence of the internal rate of return criterion ina
modified form, see Sundrum M. Incidentally, one further advantage of
the present value criterion is that it can take into account variation
of the murket rate of interest over time, if the time path of such
interest is known at the point of decision-making. Equation (2) has to
be correspondingly modified, when Qs Aps eee 5 9, BTE the relevant

rates of interest in the time pericds 1, 2, ..., m, respectively. )
m N,
p /ZJ). (I_Iy = L 4
£ (1+9)1+qy) oo 1+ qp) (24)

‘}“ -

8, See Kalecki ﬁ.§7 s lyer and Kuh 5;7.

9. The reverse statement, viz, that every Pareto optimal situation is a
coupetitive equilibrium with respect to some set of prices, requires
the further assumption of convexity, ruling out possibilities such as
increasing returns to scale. Both propositions are based on ruling out
"external effects" which can of course be important. See Scitovsky 517
and Samuel son 56_7 .
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On this see Little /24/ and Graaff /147,

. Robbins /357,

Arrow [ 1_7.

Black /3_/.

Sen ,{597 . _

See, in particuler, Tinbergen [Zﬁ7 .

See, especially, harglin [217.

For example, see U,M, /l:’f’. On this general question, see also Chakravarty
[h], Cherery [5_'7, Lorfman [8_7, Sen [;_817 Apperdix L,

On this see Lerner /217,

Lerner [21/. See also Lebreu [6_7, and Koopmans 29/,

Jee particularly, Ramsey 557 » and Dobb [ 7_7.

larglin [5§7.

On this see Sen 527 ’ Zl-:ﬁ » ard Varglin 557.

sen 39/, [L1/.

Marglin /28/. |

See karglin /28/, Lind /23], Tullock /L§/, Feldstein /I0/, liarberger /15/,
Sen Zl:;? .

See Ramsey /3L/, Eckstein [9_7. )

For example, Tinbe.gen [Ej] , Kahn ﬁ17, Lewis Z:;’].

ibid,

Galenson ard Leibenstein Zi}], Dobb [ 7_7 , Little [557. Another set of
issues is raised by the relation between nutrition and productivity,
which we do not go into here, See, nowever, Galenson and “yatt [1..2_7
See also Srinivasan /43/.

Sen 5§7, Chapters II ard V,

Shonfield /427, p.15.

kaJ /337, pp. 23-L.

Raj [5}7 s Dell,
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