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I•    Introduction 

The different approaches to the evaluation of alternative industrial 
projects can be broadly classified into two  ,roups:   (l) thooe that try to 

relate the e.:erci,e to .one exflicit a.te Tt, at optimization, and  (ii) those 

Wt currest SOMO rules of tnumb without any explicit use of optimizing 

nsthods or concepts.    The adnerents of tnn £irst  type of a:,roa3h tend to 

rer-ara the adherents of the second to be unduly cruce, and tha latter in 

their turn tend t, -egard the forrer to be srewbat impractical.        The 

unfortunate fact is that each froup is essentially rf-ht about tha other, 

and there does not  seem to exist at tho aon.ent any definite approach to Ihe 

proDlen of project evaluation, that is both intellectually satisfactory and 

practically „able.     This is a dilema that is difficult to escane fror,, and 
'••e do not intend to try to do so in tnis .••a>1-r.    Instead our object -.ill he 
to outline so,e metuods of evaluating mistrial projects that aro essen- 

tially practical but uldch try io etch 3o 9   >f the more important elements 

of the problen of o .Uzzatinn evolved in the exercise.    It can be regarded 

as .,. cross b^een the two types of approaches outlined above,  ,,nj ,lrle it 

probably has s0 » ->f the „erits of both approaches,   it also  shares some of 
•-he defects of each. 

There has been a ;-reat "eal of discussion in recent years on the 

efficiency of market-induced allocation of resources.    The question is not 

necessarily related to that of socialism versus capitalism,  as it is some- 

times interpreted to be;  indoed so .e socialist ocono.nies seen to . al» very 

vide use of the market i.die ,o .,e ca italist economies have very restricted 

markets.    It  is   ,erha?s also i.orth   .entio.in;, that  so « of the earliest and 

the best works on the efficiency of tue   ,ar<et mechanism ca.» fron economists 

advocating socialisa. ^    The  ,o,iLion vili be taken in this paper that v,hile 

the -arket mechanism has sa. e e.:tr3, ¡ely serious drawbacks,   it provides a 

useful startin£ point for resource allocation in general and for project 

evaluation in particular.    As such, we start vith an exadnation of the 

notion of comercial profitability, and   ,ove fro ; there on to the .encrai 
question of national econo de profitability. 

 J 



- 2 - 

II.    Commercial Profitability 

ïach project that mipht be proved can be described in terms of a 

specific blue-print incicatir.g how i.uch oí  the different types of productive 

resources are p?amed to be us?d, and v.hen they uill be applied.     Also    it 

' ill indicate tne  expected time streaa of output or outputs.    TTiu:-, '..hat v;e 

have are two tt.ie streams,  one representing input  fio1 s and the  other rep- 

resent;.-.^ output floi.3.    'hi?e these tuo strec.is co :pletely describe the 

;'nynic"l features oí the project,  thjy do not,  by tiier. .3"lvcs,   tell us as yet 

rauch about  th.* pro.''icability of the project.    Per  t!ii: we ne ad  so. e r.ore 

information, viz., a set cf -rices of the inputs und th« outputs at the 

different dates.    Given these   .TíCPü, \,e car  convert tne U.o ti io  srrics into 

one of net profits in each period,  representinr the Cap between  the afrenta 

value of thvi outputs and tnat o; the inputs of that poriod.    To  cmvert this 

into one pro!inability firure,  ve need further inforration, viz.,   gorre rears 

of   jkLis inter-ten.poral comparisons.    ..uch of thr  controversy of the recent 

years on investment allocation has been precisely connected with this question. 

So we ni, ht first devote soie attention to tnis proble: of time  series eval- 
uation. 

i    To_fonalize_v.bat i as said in tne last parnrraoh, let a tine   series 

i\,    p-2»   •••   » "*) represent tue flow of planned inputs of type i in periods 

1, 2,  ...,  m,  respectively.      e have one  sucn tine series for each ty* of 

in:mt i, i.ith i = i, 2,   ...,  r, where there are r types of inputs.    Similarly, 

when there are_k outputs,  there are k number of ti ae series of the type 

(\, ri2,   ... y, represents    tue flow of o-L ut  or type j in period, 1, 2, 

..., n, with j = 1, 2,   ...,  k.    in t¡is ,u<x el of r inputs, k outputs, i:i periods 

of input application and n periods of output production, we have   i copíete 

description of tae »physich feature," of a project.    ,-r convenience,' we shall 

take M = n,  and   nake up f r the   ;a;. by putting zero values to the relevant 

inouts or output3 when m as orici .ally  .efined lr less or   ,ore than n. 

Indeed,  in a typical model,   there are sono iiputo ¿nd no out out a  for a while, 

and there nitht bo later on so-» outputs and no inputs in a number of periods, 

"•'e shall si..iply attach a zero value to stretch tha time series of each over 
the entire period. 

* 

* 
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If the prices of input i in periods 1, 2,   ... n, be riven by the 

respective ite.« in the  series (pj, pj,   ...,  p*), the physical tine series of 

inputs of all types can Le caerte*  Wto o,e series or arrecate  »coats» in 
ench pe-iorl,  0f ^dch the m-tn ele ie;:t looks line the following: 

r 
~      x 

(1) 
1=1      ,1   -"-I 

e have such a tine oeries  {0.,  C,,  ...  ,  C.). 

^    _   A dlirly,  ¿ven t..e nrices of the out uts for each period, ( ¡T 1, 

li 2'   '••   '   ••"•   i  rspreae rtiin trie series for tac tv leal out ,ut j, we'have a 
ti-.e seri3s of a-r^tc ViJue -   r,turrs derived ir an id epical   .anner, 

(Vlf  V2,   ...   ,  vr>.    Dy subtrcctin.c ir, , the value of returns of each period, 

the valae   u  costs of t,at period, ,,a ca.. easily «»tain the U.c series of nit 
profits (lx,   ,:2,   ...  , tij.   . — 

,o far it is   ,laln  sail in«», and we have spelled this out o:-ly for the 

sake oC clarioy.    once,  ho: ev .r, we ¿et the series of net profit, ihich We 

shall refer to by the vector (if), ue have a difficult ¡ro'ile . in constructing 

a acalar inde:: o".  p,ofitability fro   this,    •*,-> ril0thods in articular have 

been .apestad, viz., the estimation -3i tlie  "internal rate o.; return» and the 

evaluation of the  -,reser,o  value of the  scries» at r ,:;iv,n rat. of interest, 

or at a Pi>,en sequence of rates <rf iterant.     Let us start vith the siller 

versi ,n of tir   second,  i.e.,  tho evaluation ,,f the present value at a riven 

rate of  interest q.    The present value in _x,rioù 0 of the series (,") at the 
^ate of interest q,  is pive t by: 

** \ q,   Uf) M- 
1  t 

Í 
(2) 

Ada is the  standard formula for obtaining- the discounted value, and need not 

be elaborated nere.    Given a rate of  interest q,   therefore,  all the time 

series of the type (h) can be c averted irto a präsent value of the type i> 

¡__q,(Oj  ,  and after that the projects can be  ai-.Jy ran!:ed in tens of 

present value.    Any ^]sct that has a positive  present value will iustify 
itself at that rate of interest. 

 J 
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An alternative approach, \ie   lentioned earlior,  is that of the internal 

rate of return.    This c nsir.ts not in co paria; the different projects at the 

a& ie rata o£ interest, but in find:'..*., out   î^r each project th : rate of 

interest thac   iirkes ics present value nil.     To illustrate,  ta'ce any project 

(il), and use any interest rate a, and calculate P I q,00 ;  , as piven by (2). 

If this present value is posilive,  consider a lower interest rate,  and if the 

present value is neritive,  talca a hi..her in4.ereü¿ rate. -*     fhrourh theue 

iterations   me can find out that rate oJ interest vhich   akes  che present 

value if the series (!l) to be exactly zero.    The  rate of interest q(;') at 

\ hich this ha o ¡ens is cefined as the "internal rate of return" of ( '). 

P |q(N), (r')j =  ü (3) 

Alternative projects can be classified according  to their internal rates of 

return, which provides an alternative '¡easure of their res lective profit- 
ability. 

In wliat lias been said above, the i i >licit assumption is that  for e?ch 

project tiiere e: ists  ine and only one inter.ial rate of return.    Thia is not 

necosr.arily tin case,      e 3hall net nore pò vaio the question of thej 

Êiaïiî'.êiiSâ of tilQ internal rate of return,  vhich ¡nicht be threatened in the 

case of discontinuity, but Wiicn is, in general, not a serious objection to 

the incornai return ride. ^     hov-ver, the < uestion of uniouenpss    is 

a vory i iportant one, and the fact re ains that a project ..iay have no re than 

one inter al rate of return.    ¿\>r exa ule,  the tnree-elenent strea.ii of net 

profit  (-1,  +5, -Ó) has two internal rates of return, viz., 1 and 2,  since 

the present value ol the stream i; zero if we discount it at l'X)  ->er cent, 
L L 

gr at 200 per cent. =* 

There is,  hov.ever, one case where the    roble i of uniqueness of the 

internal rate of r turn <Joe-; not cause any difxicu.ty.    Thir. is the case 

when the project in .^»ati-n is  -.f the »invest.:ent» type, ^ i.e.,  has 

ne-ative returns (costs) up to a point and positive returns beyond that. 

;ore fomally, there exists a time periodi-  such tliat for t'_ Í-» ,  i>    <   0, 
and for t' 

'* 

% / o. It is perhaps of soie confort to note that the 

I 
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typical  investment projects that are to be considered very often fit this 

description, and are thus free from the possibility of having more than one 

internal rate of  return.    However, ,nen  ,e ,re coprine two projects and 

try to look at the differences betreen their net returns ea.h period,  this 
one-switch mttern may not h old. 2/ 

In my judgr.ent, the  problem of non-uniqueness of the irternal rate of 

return is net pori.aps the nost significant objection to it,  for even if all 

internal rates aro unique, max^i.i^ tne internai rete of  return may not be 

the best thing to do.    What ve are concerned with is not only the rate of 

return per unit of investment, but also „ith the size of the undertaking    For 

example, given the choice between two incomible projects,  it does not follow 

that the  one with the higher intem.il rate of return should be chosen for it 

might be a much smaller project.    >/e might prefer to have 10 r^r cent on 

H.100 rather than ICO Per cent on ¿1, when the market  rate of interest is, 
say,  5 per cent. 

The main advantage nth 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.    Dy the  proper rate of 

interest is rreant the market  rate, assurdi« the market to be perfect, which 

malíes it  the relevant rate for the comercial   profitability  calculation.    The 

individual taking the decision h s the option of borrowing or lending at the 

market rate of interest, and so the proper basis for the evaluation of the 

ti«  series from the roint of view of his personal profits is to discount it 

throughout at the market   rate of interest. 

Thus the conclusion we arrive at is that the proper basis for a 

commercial evaluation is not the interna rate of return but the present value. 

This point his of course been much discussed in the literature,2^ and is 

repeated here only because the appeal  of the alternative criterion of 

raaximizins the "rate of profit»  or the »internal rate of return» still sens 

to be very great.    It should perhaps be  noted that the conclusion quoted is 

based on a number of simplifying assumptions which may be rather restrictive. 

In particular, the assumption of a perfect market 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 

vi 
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atomistic calculation was no longer appropriate, we shall then have to 

consider not only the market rate of interest, but the  possible changes 

on the m rket rute itself as a result of the project evr.lur.tion in question. 

Cnly with atomistic competition can one assume th.-,t the market price of 

everything, including tibe r^.te of interest, is fixed irrespective of the 

decision at hand.     The present value rule is based on this assumption, but 

it may not be a v?ry goxi  one ir. the case of a bir; lumny project; and when we 

come to the ciane,   sized projects thvt the goverment mi^ht  consider, e.g. 

canals across the  count ly, the question of the variation of the market rate 

of interest in response to the  project must be brought in.    It should also be 

noted that an underlying assurrrtion of tha present value technique is that 

the narket  rate of   interest is not  only fixed irrespective of individual 

actions, tut all individuals who have to take decisions can in fact have 

access to such a market for a3 much bor roving and lending as they want.    *ny 

restriction in the  market is ruled out, and it is of course quite relevant to 

ask aether the govemnent can be trer.ted like an individual vis-a-vis the 

market.    Even from the coint of viev cf the  nriv^te entrepreneurs,  one 

limitation of the present-value rule  clearly lies in t!.e   ion-perfect nature 

of the capital market.    Indeed the  imnortance of the 'availability"  of funds 

as a determinant of investment that has been discussed in the contea of 

private investment decisions in a capitalist economy,--'is clsarly an 

indicator in the direction of an imperfect capital 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 fro;a the point of view of the society.    For 

such a background,  it is sufficient to note at t! is sta^e 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 rate of 

return does not give a proper indication of what to do in this case.     e have 

also noted that the soundness of this present-value rule from the point of 

view of commercial profitability is crucially dependent on the assumption 

of a perfect market for borrowing and lending to which each decision-taker 

has unlimited access. 

* 

4 
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III. National I co nortec Pinfn.qb.Qity 

The calculation of counercial  profitability is analytically similar to 

that of evaluating national economic gain from a  project, but the variables 

that we have to deal with are often quite different..    Cince the term 

"efficiency" and "optimally» are used in economics in some widely different 

senses, it is ^rhaps vorth nuUng analytical distinctions before we go further 

into the an-1,/sio  0f r¿ ti oral oconoric profitability. 

Tie mort wiô-:N  u; • i nobo.i of optici ity in economics is a surprisingly 

United o,,, vir, the :,-calle Ì »far, to orAlnality«.    A Paretian improvement 

indicées ,. sxtu,Tional change SUch t:.at «en« peonie (at least one person) 

Sain ana nobody lores.    fach ^ivicl^l ic .188uraed to  be the relevant judge 

of his *n  wlfarF;   so <„¿ ti a «arct-an inprov^ent consists of at least one 

person regarding h-^If to bo cette,  off .,.,, no person regarding himself to 

be worse off.    Now,   thi,  is ir^ed ,r, irp:^OT  in a very fundamental sense. 

I/hat the notion of "Pareto ontimality" doe- is to define an economic situation 

as optimi if no TV.reti*n lmprcvnnerAi are passible stating from such a 

situation.    It is ooviovr: thet this  i, a ver. weal: sen.e of „n option.    Such m 

optimum can,   for example, be achieved even when   some people are suffering 

acutely fror, hunger whale others arc disgustingly  .ich,   provided the 

unhappiness of the poor r,en cr:nnot  be  reduced except by cutting the hapniness 

ol the rich.    In short, F.reto optir.-alxty 3a?8 nothing about distribution, and 
is  consistant with any degree of inequality. 

The „nin anneal of the criterion of "areto ooti'-ial ity is th.-t it is 

something which most of us will find   to be nece^rv. for welfare maximization 

though we may not find it s^icient.    Treated as a necessary condition, the 

criterion is indeed a raiarkably good   one.    fhe only difficulty with it has 

been a t endoncy to confuse this necessary condition with a sufficiency condition. 
' e shall go further into it presently. 

The optinality of the perfectly competitive market mechanism has been 

proved, within th3 range of certain  specific assumptions, by using the notion 

of Pareto optinality.    briefly, it is shown that  given certain economic assump- 

tions, e.g., no external effects, no saturation of wants, every competitive 

equilibrium is a farete optimal situation.^ So that if projects are evaluated 

_..J 
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at free market  prices and people act like competitive decision units, it will 

be assured (given the assumptions) that we arrive at a situation such that no 

person can Lo nade better off without making someone else worse off.    Inaeed 

this result lies at the root of the practice,followed by many institut ions,of 

identifying market  profitability with e co nomi c soundness. 

There arr serious reasons for differing from this position substentially. 

First of all, the assunpti.cn that all markets are perfect is crucial, andis 

certainly untrue  for practically any economy that one can think of.    In partic- 

ular the imperfection of the capital, market has drawn a lot of attention, and 

in the context of planning for labour surplus economies, the fact that the 

wage rate often differs from the alternative marginal product of labour, which    v 

in such economies is zero, has been noted,    furthermore, it is necessary for the 

optimality result  that not only does one decision-taker, or even a very 1 rje 

number, follow the competitive rules, but that ever-one does so.    If one market 

is imperfect, then it no longer follows that the best that the other decision- 

takers can do is to follow themselves the cor.petitive rules.    Indeed the 

optiiikj.lity of the competitive rules in one field is crucially related to the 

sane rules being folien red in every other field.    If there is imperfection 

elsev*iere, then vre need a different  set of calculations to achieve vliat is 

some time s called the "second-best".    There is indeed hardly any situation in 

the world where the  competitive rules can be put forward without any hie sitati on, # 

because the condition of all other units following the  -orpetitive rule is 
such a restrictive one. 

Secondly, even if it is assumed that all markets are perfect, the 

assumption of no external effects may stick in our throat.    This implies that 

all the inter-dependences that different individuals have, work tl rough the 

market and each has a price attached to it.    ', hen I purchase a telephone, I 

am the only one who gets something out of it, and people do not value the 

opportunity of being able to ring me up.    '..'hen an individual passes on an 

infectious disease to another, there is a price attached to it which affects 

how much care the individual takes in keeping himself confined.    These 

examples might be thought to be far-fetched in the context of industrial 

project evaluation, but exactly similar problems of external effects come in 

J 
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there also.    One very significa*  effect in this line is the training of 

the labour force that specific industrial projects might achieve, and the 

value  of the outyut  sold certainly does not fully reflect this particular 

contribution of the  project to national  profitability. 

Thirdly, any project selection affects not only the welfare of the  people 

today  but also those of tomorrow.    In such a context the assumption of no 

external effect has to taire a curious form.    If we take the assumption literally, 

then all that  the market mechanism will achieve is that no one in the present 

generation can be nade better off without naking someor* else in the present 

generation worse off, this guarantees nothing whatever about the velfare of 

the future generations.    Faced with this problem, the convention of those 

advocating purely market-based decisions has been to assume that the members 

of the present generation idenoify their own interests with those of their 

heirs,  so th t the future generations are also represented indirectly in the 

market operations of today.    To som* extent this is undoubtedly true.    The 

question, however,  is whether these future velfare interests are adenuately 

represented by the market pi-ices.    This will be an important consideration for 

us to take up in the context of correcting market prices. 

?inally, so far we have not raised any objection to the goal of achieving 

only ! areto optimally and not.in,; more.    Clearly this is a very limited »oal. 

We are interested in the distributional questione also, even if we cannon 

always  fomulate this consideration very precisely.^   The market attaches 

no price to the reduction of income inequality, whereas we might wish to do 

precisely that.    Thus,  in this respect we need to distinguish the question 

of rational economic profitability from that of commercial profitability. 

With these problems in mind,  we can now go on to discuss the important 

cuestión of how to move from an evaluation of comercial profitability to that 
of national profitability. 
IV»    From Commercial to National Profitability 

Essentially, the problem of finding 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 whole.    The problem cannot be solved without 

solving the more general  problem for the entire economy.    The trouble is, 

however, that such a giant »general equilibrium» analysis of optimum allocation 

._-. J 
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is well outside the capabilities of practical plann_n£ of any country at the 

moment.    An alternative is to Rive the exercise up as a tad job, and follow 

some clear-cut rules  of thumb irrespective of their consequence.    Meither, 

a3 we mentioned before, is particularly api-eaiin^.     Pefore we 50 into a 

compromise solution,  it   'r, important  that we briefly evaluate two approaches 

that are often put  forward in dealing with these questions, and which, I 

vrould like to claim, ar? grossly misleading. 

One approach is to cliim tint the problem of  socia], optimum invariably 

involves valued judgments, and economists are not  permitted to indulge in this 

luxury, so that, the best he cando is to take up some "objective"  criterion 

like the financial "feasibility" of the project.    The notion that it is 

sinful to make valued judgments, c¡ua economist, has been th<* dominant 

attitude in economics since the celebrated book by Professor (now Lord) Rot bins, 

and the argument is usually made that  t .e economists are much botter off making 

only analytical points ratiier than policy recommendations.     The fact is, 

however, that the economists really have no choice in this matter once they 

are actually involved in project evaluation, and the "objectivity" of the 

"feasibility"  criterion is essentially an illusion.    The  point is that anyone 

can put forward one billion criteria for project selection that are all 

equally "objective", varying from commercial feasibility to mrximizin,, the 

specific ¿rcvity of the output, or minimizing the number of be Id-headed men 

on the project site,    here objectivity does not, by any means, separate out 

any of these criteria  from the others, and if we want to defend any one of 

them vre have to do  so on some grounds other than objectivity.    After all, 

what we are concerned with is trying to find out some criteria that correspond 

to our, or the society's, notion of ¿oodness, and to expect that we can r'o this 

job without making some  serious value judgments íL  naivete.    It can of course 

be mentioned that there is no reason why the economist's own value judgment 

should be given a special,  pire e, and   indeed this is a valid  objection up to 

a point.    The economist's job, however, consists in representing as faithfully 

as he can the values that  are Generally held  in the community in question, 

and while this may be difficult to do precisely, the imprecision involved 

here is probably no greater than that involved in a variety of other exercises 

that the economist is continually forced to do.    Once the prorum is viewed in 

4 
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this light, it must be admitted that one can hardly get by this problem by using 

some criteria simply on grounds of their "objectivity". 

A second approach,  closeüy connected with this one,  is to point out that 

the hope of getting a social welfare function based on the values of the members 

of the community is very weak, for these values cannot really be  combined into 

a consistent  set of social orae-ings.    In so far as this  objection is meant to 

point out that the problem of  social decicion-túhiic is exceedingly complex, 

the  point is well taken, though it is difficult to  see what exact policy impli- 

cation this recognition does have.    Some ti:.ie,  however,  this point is made in 

an analytically stronger fom, claiming that there is something inherently wrong 

in expecting social values to be consistent.    I-uch  of this criticism arises from 

the well-known "impossibility" theorem of Arrow,-^ 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,**/ that when individual 

preferences are "single-peaked", the method of majority decisions provides a 

consistent method of combining these values.    Thus, under these circumstances 

over-ruling ofmarket decisions by some political  ones may well be  justifiable 

in purely democratic terns.    This result of Arrow can be further extended, 

and  it can be demonstrated that when the members of a community have a small 

degree of symmetry in their preference pattern, of which arrow's "single- 

peakedness"  is a special case,  political decisions based on the values of the 

individual members of the community, can be altogether consistent.^   We do 

not propose here to go further into thi3 question, and only wish to point out 

tlkit the movement from market decisions to political ones need not necessarily 

violate the usual cannons of democracy, 

I.e have claimed so far that market evaluation may grossly violate our 

notions of social welfare, and also that our preferences on social questions 

can, under certain circumstances, be perfectly consistently combined in a 

democratic manner.    We have not, however, as yet said anything on how exactly 

we shall proceed to do this exercise.    In the line of the general approach 

of steering someviiere in between formal optimization exercises and practical 
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rules of thumb, we can consider the following procedure.    We can start with 

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

of ecch project at the nicket  r te  of  intrrest.    " e can then systematically 

"correct" the set of market prices by bringing in those factors that the 

market does not  reflect, e.g., "external effects»,  considerations of inequality, 

the weights to be attached to the welfare of future ^er.ei ations.     The correction 

will include tho market interest rate also, and therefore the basis of the 

present value  calculation.    Thus modified, t ,e profitability figures will rive 

some i.riication of our notions of social desirability, and will provide the 

ba3is for project selection. 

What is  suggested above can be easily ,tit into the framework of "shadow" 

or "accounting"  prices.    However, for a variety of  reasons the  notion of 

accounting prices has got mixed up almost completely with that of the "true" 

prices that would  have ruled if the market «rere perfect.^ our notion of 

shadow prices, however, 3oes beyond that, and brings in a variety of consider- 

ations th,t are not based on marketed  (or even rarketable) coru.odities. 

Nevertheless, the  basic conceptual structure can be easily expressed in terns 

of such shadow prices.    One señera],  complication in fixing these  prices must, 

however, be borne in mind.    What relative weights we attach to different 

types of benefits or to different types of costs, vili depend on Low much of 

each we are having.     This is, the  relative "shadow»  prices 

cannot be tallente be independent of the projects thct are selected,  unless of 

course the projects are so small that  they have little or no impact on the 

relative availability of the different types of benefits or the  use of 

different types of factors.    To give an example, we cannot say what weight 

we should attach to the welfare of the future generation vis-a-vis  that cf 

the  present until we know how rich the future generation is ;;oinr, to be 

compared with the present,  and if the investment project in question is a 

big  one, the relative opulence of the different generations will not be 

independent of it.    That is, in this  case while the  project selection will 

depend on the rate of interest, the rate of interest in its tum will depend 

on the projects actually selected. 

Even if each individual project is small, altogether they add up to 

something with considerable impact on the relative weights to be attached to 
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the different types of benefits and costs.    Here again an analog ;*th the 

market might be helpfvl.    The perfectly competitive fin, takes prices as 

given, and naximi.es profits within th t  set of mices.    On the other hand, 

the collective actions of ail .'inns and all iitìividuals involved in that 

market, affect the  prices themselves, which, is the probien of the eauilibrium 

of the industry and of -,Yo ecoroqy in general.    Uhile the job of individual 

pirject selection is an^ogo;^ to thr.t of the individua firn, if the project 

is s^ll,  tierc  i.-= the ,'urthe- qMes'ion of getting the right set of »shadow» 

prices givan the   „ota];,'y of tie decisions talen in all  fields of project 

selection and recree allocation.    It js vith this latter problem in view' 

that various metheds of itera-ons Iwve t2*r. suggested in the literature, 

whereby the  plann: ra mi :ht  st,rt with one set of shadow prices, do all the exer- 

cises with  respect to tl-eu, arc then in V.t-w of the actual results, ask once 

again whether toe  shadow prices chosen vere in fact right.    If not,  some method 

of successive approximation Cctn be followed, and under certain hopeful 

circumstances the process will converge onto a set of consistent optimal 

shadow prices.    There is an enormous literature on this  subject,^and we do 

not intend in this paper to go more deeply into the question of which type 

of iteration is best,    however,  since the rroblen involved here is quite basic 

to project evaluation, ue can illustrate it further with a concrete example. 

Suppose the exerciie in question involves allocating some investment funds 

into investment goods industries and consumer goods industries, and also 

deciding whether more funds should  be invested altogether.    On the basis of our 

values, we might decide what weight to attach to oneunit more of present 

consumption vis-a-vis one unit more of future consumption, which is essentially 

the nroblai that is involved.    Suppose ve decide that the relative weight 

to be attached is that  of 2 units of future consumption being equivalent to 

1 unit of present consumption,    -ith this shadow price given, the investment 

allocation can be  completed,  and looking at the collection of projects in 

fact chosen, we can Uien asl: the question: was the 2:1 weight the right 

shadow price ratio?    If the projects had  turned out to be mostly of the 

present consumption variety,  so that future generations are relatively 

neglected, we can decide that the 2:1 weight was unduly unfavourable to the 

future generations in question.    The weight might then be revised in a 
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downward direction.    The essential point is that our notion of the relative 

importance of the two types of benefits,  represented by the price ratio, 

is noi  independent of the relative amounts of these benefits.    Hence the 

problem is more complex than that cf selecting a cet of accounting   Tices 

once for ¿ill, and doir-g all exercises with respect to then. 

A relaocd poirt !.•  .orth ;.iaking in this context.     In the recent years, 

there has  b -:n L   M ly '.   Jnor.e tendency to use modern analytical methods io 

solve actu-1 £?('•:>:..: of renrv^ce allocation,  and prog ramming techniques 

have naturally i/.':n  '• '.- most important place among these methods.    In 

particular, I'r/av ;-\   ". v.x'-^i has occupied a very special place in most 

resource rll-.rit'.<--i.'. ¿.•«.crei >-n of a practical type.     The method, however, 

is rer.tric--.v- i L^   ,-e f; >.;.'ti.;;. <,x prodieri s involving linear constraints and 

a linear ob;', r. .i<-3 fum.ion.    how, a linear objective function inplies a 

fixed set of relative weights vof the type of 2:1 quoted above), and the 

problem is that very often our values are sophisticated enough  (as in the 

above example) to require modification of these  relative weights depending 

on the eract amounts of the different types of benefits or costs involved. 

Indeed the  well-known problem of diminishing marginal utility with increasing 

income is  only an example of this kind of dependence.     Now, if the 

objective function has to take into account such changes in wei'jhts, it no 

Ion er remains a linear objective function, and the exercise no longer is 

one of linear programming.    1 hat is really needed is the use of some 

powerful non-linear programming techniques, but often these techniques are too 

complicated to use given the  limitation of the computational equipment,     .n 

alternative is to do a series of linear pro~rarnin, exercises, thereby trying 

to apnroximate a non-linear function by a series of  linear functions.    This 

is,  indeed, exactly equivalent to the method of iterations outlined above, 

taking first a given set of prices, doing the exercise with them,   ind the 

revisin   the prices in the li ht of the decision taken, .¡.nd proceeding this 

way, until the prices and the decisions are mutually consistent,    in practice, 

even this might be unduly complicated to do.    However,  the use of linear 

programming in the resource allocotional problems of the type described, 

depends really on the feasibility of such iterations.    This point unfortunately 
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is not made auf ficiently clear in some of the popular introductions to the 

applicability of linear programing to practical planning,^' giving the 

inpression that  the only thlrç holding up the use of this method is "the 

lade of data, when in fact other serous  probi eras are also involved. 

l.'e shall not here  .30  too much into the computational aspects of the 

problem of project evaluation,    lie shall instead coafine  our attention to the 

types of corrections of the market prices that  need to be made.    In the next 

section we discuss a variety of such corrections in a cenerai manner. 

Following the approach outlined earlier, we mi^.t  start by looking at 

the market evaluation of costs and benefits,  and computing the r.iarket 

indicated »present values'».    In ordar bo  proceed from there to the social 

evaluation of costs and benefits, we have to bring in at least the following 

"corrections".   The  list  here is draw up with apecjfic reference to industrial 
project evaluation. 

(a)    External Effects:    These could be both positive or negative.    Some 

specific ones are mentioned here, partly as illustrations, and partly as 

suggestions of the more  important corrections tliat need be made in this 
general field. 

(a.l)    SJdll_formatiqn:    The process of skill formation is an exceedingly 

couplex process, but it  is obvious that much of it takes the forra of external 

effects.    In recent years a great deal of time and energy have been spent on 

the question of productivity of education, but  in the field of  skill formation, 

"learning by doing»  is perhaps just as important as formal education and 

training    nnd since this   learning depends much on the kind of experience that 

a person has, and  since the experience in its turn depends on the extent of 

industrial activity, the  development of industrial skill can really be viewed 

as a by-product of the process of industrialization.   As a general recognition, 

this thought is of course not unknown, but the quantitative importance of it 

has probably not been fully recognized. 

When doinc industrial   project evaluation, w:*t one has to do, therefore, 

is to supplement the commercial profitability calculations by some value to be 

attached to the skill-fornational effects of more work and more work experience. 
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It has been conventional in the recent years to point out the importance of 

"h'iman c-ipital" in the process of economic   «-rovrth; whist we are attesting 

hsre is an extension of that concept, to  include "lei.rnin- by doing", cmd to 

incorporate this external effect into the profitability of different projects. 

Much more work needs to be done on the general question of relating 

productivity to experience, and only when we have a clear picture of tais, can 

project evaluation be really satisfactory,    Meanwhile, we mifht have to do vith 

some rou^i measure   of the contribution of different projects to future produc- 

tivity throuTh their influence on labour skill. 
(a.2)    Social and ::con"mic Infrastructure;    A variety of products are 

typically not sold in the market,  and come, while sold,  are traditionally sold 

well below the  price that people might be ready to pay for them,    education 

itself is an exanple of this, with free education at some ranges beinr an 

extreme illustration.    Health services are also often provided much below the 

possible market price.    These require corrections.    However, what is even 

more important is the case where the price that the buyer is ready to pay 

represents a minute or a small part of the benefit that will be  received by the 

ration,    economic and Social infra-structures fit this picture very well. 

In the context of industrial project evaluation, we mi cht not be unduly 

concerned with projects such as education and health, but in so far as 

industrial projects of the conventional tv;e compete with these projects for 

scarce resources, this mi^ht come in indirectly. 
In addition, the interdependences between the different types of invest- 

ment projects indicate that an under-valuation in one field might reflect 

heavily on another that  "la  closely connected with it.    For example, if health 

facilities are undervalued in the market,  and if the economy happens to be 

run largely by market forces, then it will be fair to expect th.it the prices 

of equipment used in health facilities will be below their true benefits, M 

thus the industries concerned miçht look less profitable than they are frcm 

a national point of view.    In all cases such indirect corrections roi^ht not 

be easy to do, but  the need for such operations must be borne in mind to 

make possible use of it whenever data and computational ability psn:dt this. 
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(a.3)    Non-saleable^oods:    Some goods are simply non-saleablo, e.g., 

traffic control, and because of the special problems they involve, this case 

has been much discussed in the literature.    I.3 shall r.ot, however,  -o into 

this problem.     The industrial projets are by and large all  saleable.     It is 

of course trae that many industrial products are used in producing goods that 

are non-saleable,  but here the  probier is eractly the same as discussed in 

the last section.    Whether the good is saleable or not, if there is an 

external effect in its use, this affects all goods that go into its manufacture 

directly or indirectly, and tlJ s requires correction as we have oointed out. 

The case of non-saleable goods is subsumed in this general problem. 

(b)    harket  In perfections:    The nark et  prices have some significance 

only if the markets are perfect, as we hi-vo discussed earlier.    Some markets 

are, however, notoriously not  so.    In the evaluation of national profitability 

this fact tes to be kept  in view.    Some  important examples of market 
imperfections are discussed below. 

(b.l)    Labour Harket;    In the developing economies of a certain type, it 

is thought that  there is  a big volume of surplus labour.    This means th*t the 

opportunity cost  of unskilled labour is zero,  since it has no alternative use. 

However,  the market price of labour doss not fall to zero, and hence the*eiis 

a gap between the rarket vage rate and the alternative marginal product of 

labour.    This market imperfection is certainly one argument for not taking 

commercial evaluation of  projets too seriously in economies of the type 

described,   ¿ven when there is no significant volume of surplus labour, it 

is in son* cases  pointed out that there is a gap between the »true» cost of 

labour and the wage rate because of nari:et imperfections of different types. 

For example, a significant gap between industrial and agricultural ;/age 

rates has provjàed the background to some discussions of »dual»  economies. 

Even within a sector there might be a gap between the labour cost of self- 

employed labour and the wage cost of hired labour.    All these imperfections 

require modification of comercial 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 topic, we 

shall devote an entire section to this  (section VIII). 
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(b.2)    Capital I arket:     The imperfection of the  capital market has been noted 

in a number of diff erent contexts.    Some have claimed that t'¡e rurkct rate of 

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

suggested higher shadow interest rates.    Some others have claimed that the 

market interest rate is too high, and have suggested a lower social rate of 

discount.    Ht first glance there views vili be found to be  contradictory; 

that is not strictly true.    The  rate of  interest represents a variety of 

things, and in competitive equilibrium it  is supposed to equate a number of 

economic magnitud e t..    On the ene hand it   represents the alternative marginal 

productivity of ex* it ri, and ontre   other it is a reflection of the rate of 

discount of future income vis-a-vis present income,    ".ssentially,  what  the 

literature quoted suggests is that the nv rket rate of interest has a tendency 

to  lie below the alternative marginal product of capital  and above the  proper 

social rate of discount.    This entire area is an exceedin,' iy coni.lex one, 

and we go into this  question in ¿greater detail in section VII. 

(b.3)     Foreign exchange:    I.any developing economies and  some developed 

ones maintain, for ore reason or another,  an over-valued currency.    The  "true" 

market  price of the country's currency nay be considerably belo:/ the official 

market p.ice, and to ti. t extent  the allocational role of the market r.viy be 

distorted,    le do not v/ish to go here into the question of whether such over- 

valued currencies ^re a  pod thin;;, but  given that fact,   clearly there is an 

argument for using a shac'.cw-price for foreign exchange different fror; the 

official one. 

In principle, there are two vra,ys of goin» about tlds correction.    One way 

of  securing foreign exchan e is further import control, and if this method is 

resorted to, the opportunity cost of foreign exchange in the project in question 

is the cost of not lv.ving the alternative possibility of imports.    ..e need here 

a judgment of the loss to the nation fron not having t e alternative inport. 

On the other hand,   foreign exchange can also be secured by ex.wiuing exnorts, 

possibly at the cost of reduced terms of   trade.    The loss  to the mtion in 

this  case represents the value of t;.e domestic goods that have to be sent 

out to meet the foreign exchange requirement.    Both systems will imply a 

higher value of foreign exchange 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, then the ttvo measiires should give us exactly the same 

result.    If the measures indicate different  costs,  then there will be an 

argument for charging the total volume «f ex- ort s and imports, until  the two 
cos'US are equal, 

(b.4)    íiOTgEolia^cJlOTents:    '..ulte apart from general marhet  imperfections 

in such fields ?s labour, capital and foreigi exchange narkets, there  are 

specific monopolistic el crient s to be  found in some  branches of the econory. 

Since in the monopolistic firw the factors of production may get a price 

less than their contribution to production,  the factor prices might  in general 

under-estimate the alternative mrginal product.     It is in the context of 

situations of tids t^pe that Richard Lahn put  forward his controversici 

suggestion that a public enterprise in a monopolistic, private-enterprise economy 

should not try to follow the competitive rule, and  should instead try to 

imitate the   -eneral degree monopoly surrounding it^ The argument is indeed 

convincing up to a point.    Eecause suppose  thut  in Industry 1 the marginal 

factor productivities  ( ¿) are all uniformly above the corresponding 

factor prices   (P.) 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 

some gap in industry 2 also.    Then, and only then, we have: 

PjU + x) (4) 

The trouble with! this, however,  is that   this does not get the allocation 

of labour right, since labour is paid uniformly below toe marginal product.^ 

How rauch distortion this will produce deperds essentially on how elastic the 

supplr of labour is.    If it is fairly inelastic, the distortion may be snail, 

and may even be negligible.    If elastic, it  can be   serious. 

In a completely socialist economy, this  problem dees not of course arise. 

For there each enterprise in all fields can be, if necessary, asked to follow 

rules corresponding to social welfare, at least in principle.   Uhether in the 

actual economy in question this problem 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 
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problem here to specific studies related to the country in question. 

(c) Income Distribution:    So far we have said nothing on income distribu- 

tion.    The market  prices co not attach any special weight to this consideration 

and aiinrly aostracts from tiis question.    In effect, it is assumed that a dollar 

spent by everyone represents tie sane total amount of welfare, which really 

amounts to assuming that peopls's relative incomes are pronortionel to their 

needs.    If vre want to attach any special weight to reducing the inequality of the 

distribution of income, we can introduce this as an explicit consideration in 

project evaluation, and attach a v^lue to the measure of equality, for which 

we can choose one of u»ay statistical measures.    >in alternative, rl.ich in rany 

ways might be preferable is to tttach  sowe extra weight for parts of income 

received by a depressed group or a depressed region.    That is, there could be 

one price simply for    he total income generated and another nrice  (or set of 

prices) for incomes received by the poorer group (or groups).    ¡arglin ßöj 

has discdssed this in the context of general objectives. 

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

people's, evaluation of different types of wants night not be properly 

reflected by the market prices under certain circumstances which are really 

special cases of imperfection or external effect but which can be  conveniently 
treated somewhat separately. 

(d.l)    Merit "ants:    It might be  thought tUat,  say, due to ignorance there 

is a chronic tendency for people to spend too little on sanitation or health 

facilities.    In such circumstances one rai^ht simply add an extra weirfit on 

such wants over and above the market price.    The concept of »uerit wants» has 

been discussed by various authors including harglin ¿JçJ and ve need not 3o 

further into the question here.    It should  of course be borne in mine that 

if one's social welfare considerations are based ultimately on individualistic 

ethics, then the deviation of the shadow prices of merit wants fror, the 

market prices can really be translated into either imperfection (including 

incomplete knowledge), or external effects, or distributional   considerations. 

That is, strictly speaking corrections of the types (a),  (b), and  (c), should 

cover all cases of "merit wants», given a basically individual-based welfare 

approach.    However, convenience might demand that  some such wants be given 

j • 

a 

6". 

V 

C 



wm 

- 21 - 

special treatment and separated out from the general run of considerations 

in (a),  (b), and  (c).    It is a matter of convenience and not of principle. 

(d.2)    Consumers' Surplus;    For purely marginal allocation "consumers" 

surplus" does not make any difference, for the marginal consumers«  surplus at 

equilibrium is always nil.    Ha/ever,  when one is des'ing with a number of alter- 

native fixed  '¿ue-prints, this is a consideration of seme importance,  for the 

benefits derived from the products are not fully represented by the prices paid, 

since the price equals only the so-called ¿.virginal utility of the commodity. 

Thus iv dealing with a d .screet set of fixed alternatives, rather than with 

the marginal question cf cowing zhe amount applied of each factor by tiny 

amounts, the consideration of consumera'  surplus is worth bringing in 

explicitly.    This migjit also necessitate departing from ma rite t profit cr.Icu- 
1 tions. 

It should be  noted, however,  th it when doing an explicit programming 

exercise, or a neo-clas3ical ty^e of constrained raxinization of the 

Lagrangian variety, the question of "consumers'   surplus"  need not be brought 

in explicitly.    So strictly speaking it  is net a rffice, in the sense of a 

fixed value  per unit, th.vt is being altered in the stiegest ion outlined 

here.    It is a reformulation of tue a; grer-te benefits ».tien we are comparing 

a number of fixed projects, that is being proposed.    It should also be added 

that in some exercises the consideration of producers' surplus might also 

be worth bringing in.    The marginal price of a factor night only measure the 

marginal loss from its u3e, únd multiplying all the units of the  factor by 

that  price might over-Plate the loss incurred in a%gi"^ate .    The  principle 

of correction involved here  is sinilir to thrt with consume::?'  suiplus. 

In all the considerations outlined in this   section, the primary intention 

has been to focus attention on some important problema of co. recv.j on.    The method 

of carrying out any of  these corrections is not  necesüi-ily cniquc. and  the 

project evaluater miglit be able to think of more tUr  :ae *r.v of Wnging in 

a particular consideration.    Our general approach, however, has been that  of 

starting from market prices and m. irk et profits, and the corresponding present 

value,  and   then introducing systematic  corrections in the t¿tal values cf 

costs andbenefits.    »:e could end with two general observations on t.'is a;mroach. 
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First, it is  very important to have a consistent normalisation procedure. 

That is, we should convert all benefit and  cost magnitudes into 301 :e conr.on 

unit, and here a money value mi3ht mislead us somevjhat.    , hen one saysthat an 

extra weight  shovud be attached to income goin^ to the poorer community   in 

determining the weight what one in looking for is some expression of  this in 

the units intends of .-.Lieh the  calculation is being nade.     If present 

consumption to a-i a.-era 0 ¿;roup of ccisuœrs is the unit, tuen the relevant 

question i¡= how :-nvh oí   U.ir. 'c^efit  comparûtes for the loss   of o?;e extra 

unit  of p/j.-jnt  r\ r.%.;..,.-.ion ¡.c: or aver?.,;,  ^.-cup of   c? ¡r/amerE, 

Secondly,  i¿ is ^—a be,air: in mirvt  thaó v.lth veil-belaved economic 

functions,  the v.rious alternative methods of  Sitting the objectives can 

usually be t.,-an¿vl-ioeti  -.. co en. ariotncr.    For exarple  the aim of '.»ixinizin/; 

one objective ¿l.e.i the cenr - u.nt on the other, or vice versa, c_< maxirizir.3 

a weighted sum of the two, c:   even vnzinizine. a non-linear function of the 

two satisfying the usual requirements of concavity,   can be usually re-l.tced 

by one another when we are ready to do  several iterations.     . e pointed out 

in the last section how these iterations    re really necessary to get the 

relevant nurgLnp.l prices, and that was essentially a case of approximating 

a case of welfare maxixiization by the't   of a weighted average value maximization. 

The point has been discussed extensively by Larylin £>ù], 

VII. The Tine Horizon and the Rate of Tntm-Pst. 

One of the more  important considerations in project selection is the 

choice of time  horizon and the   rate  (or rates)  of interest to  be aj -lied 

within the horizon,     fhis is a field where the difference between individual 

and national considerations tends to be very sharp,  and the importance of this 

difference in project evaluation can be enormous. 

For our pun ose, there is  some advantage  in lumping together the preMer.s 

of the rates of interest and of the time horizon.    This is analytically cuite 

sound,   because what the tine horizon means is   that beyond this  point the rate 

of disccunt is 100 per  cent.    The general question, '•<  hat are the proper 

social   rates of discount?» subsumes the more  specific question, » hen  should 

the rate of discount oe 100 per cent?»    The  time horizon is  simply an extreme 
case of discount in". 
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The main appeal of the private sector rate of interest lies in its 

correspondence, or supposed correspondence, 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 

cornered with future consumption.    Secondly, it is supposed to excess the 

productivity of private capital investnent and this represents the opportunity 

cost of public sector projects.    T'.e  two probier» have to be studied separately. 

One obvious difficulty in talcing the rate of interest in a free market 

economy to be the right tine preference for public sector projects, lies in 

the supposed irrationality of the individuals  on a question of this kind. 

Distant objects look smaller, and individual,  are supposed to attach an unduly 

small weight to future needs.    There has been enough discussion on this problem 
so that it is unnecessary to repeat the argument on both sides.^ It should 

be mentioned, however, that from the point of view of an individual  it r.iay not 

be entirely irrational to have such a pure time preference because the longer 

he looks into the future the less is his chance of survival.    However, the  life 

of the nation does not eminate with the life of toe present generation, and 

thus there may be an argument for departing from the present generation's 

evaluation of present consumption vis-a-vis future consumption. But an element of 

authoritarianism is inevitable if we take this. Une of approach, since some 

people, perhaps the sovernment, has to take the part of being a guardian of the 

nation, as the future generation is not here to express its views on the 
problem of relative weights to be attached. 

Thereis another argument which is sometimes called the "schizophrenic" 

argument,-A,hich suggests that in their day-to-day behaviour individuals are 

irresponsible.    If the matter of time preference was put to vote individuals 

might vote differently there from what they express in their day-to-day 

actions.    An analogy is often „iven in terns of traffic regulations.    We may 

be quite prepared to vote for a rigid set of .traffic rules, which we may, 

however, be prepared to violate in our individualistic actione.   However' this 

problem is not worth pursuing too much.    For while, the argument is broadly 
valid, it takes us very far in a practical planning exercise. 

A third and more important line of argument points out that even if 

there is no such schizophrenia,  people's voting decisions might differ from 

..J 
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their individual market behaviour.    Individuals iiay feel that they are ready to 

make certain sacrifice of present con.sur.irt i on for the  sake of the future 

generations, in order to make the others do the sane ß& There  is no method 

by which the individual can bring about such a contract between Linse If and 

others through the market mechanism. 

Á simple  illustration might u»ke the point clearer.    Suppose each indiv- 

idual can consi: -r two alternatifs Tor himself, viz,  to increase his rate of 

saving by one uni;   (I^), aid  rot to do it  (IQ).    For others, let un imagine 

he  consider  two altei-tiv-3 also,  viz, that they raise  their sa,;.rg by one 

unit  (R^, and -¿¡at thc-.y do not do it  (?.Q)f    I.'ow,  the individuals :,iay all 

have some concern for tiie f. ture cf the nation,  for the benefit of which the 

saving is intended (ti r-cugh  E iva 1c-g-term project).    They night pi-rfer that 

others do this savin? and not rheiuselver., but given the alternatives that 

nobody saves and everybody coes, thoy prefer the la'.ter.    The ordering of the 

individuals will then be represented by the following series, in decreasing 

order of preference. 

) 

I R. o 1, h\ I R o o, I,R 1 o (5) 

This is not an uncommon type of psychology when dealing with development plans. 

Now, the inter-sting point is that left to atomistic actions on their own, each 

individual will prefer not to c'o the saving,   for no natter «hat he assures 

about the actions Mothers,  it is better for him not  to do the marginal unit 

of saving.    If the others save anyway  (R^,  it is better to have 1^, rather 

than I^j if the others do not (RQ), it is better to have y^ rather than 

1^.    So left to atotrdstic action each individual v:ill prefeVnot to do the 

marginal unit of saving,  since that strategy strict] y .domina! es ever that of 

saving.    However,   the combined outcome,  viz,  no one doin,; the arginai unit 

of saving (loRo), will hs  strictly worse in everyone's preference pattern 

than the alternative of everyone doing the marginal unit of saving (I.R,), 

as can be checked from (5).    I have called this kind of problem elsewhere 

the "isolation paradox", and it really is siiapl/ an N.per30n ex,ensiori ^ a 

result in the 2-person, i-o^ero-sua, ncn-cooperative gai* of the »Prisoners» 
dilemma".£2/ 
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Considerations of this type lie at t! e core of the optinura savings 

problems in development planning   As Karglin has pointed out,   the inoptinality 

of the market savings arising from this type  of interdependence indicates 

the inappropriateness of the market rate of interest as ti,e social rate of 

discount.-*' There has been a vigorous discussion in recent years on the 

proper social  rate of discount based on considerations of this type.25/ 

But it has been carried on at much too abstract a plane to be useful for 

practical project evalmtion,  so that we siali not go into it  here.    Further- 

more,  considerations of the type of »isolation pa^.dox» are not the only 

reasons  for takiig « social rate of discount different from the market rate. 

What the isolation paradox shows is that t,e market rate of interest does not 

necessarily represent even the views of the present generation about discounting 

future benefits, for some collective alternatives are simply not presented 

to to-day's individuals infthe-context of rarket  choices.    However, we may not 

wish to base our rates of discount for project evaluation exclusively on the 

preferences of the present generation.    This is really a political problem 

of immense complexity, for there is really no way by which the future genera- 

tions can express their views on to-day's project evaluation, and at the sane 

time with long-lasting projects they are clearly involved in this decision 

directly.    At the riak of sounding authoritarian, we would like to suggest, 

therefore, that  considerations of the type of »isolation paradox» have to 

be supplemented by those that  try to represent the interests, if not the 
views,  of the future generations. 

The total effect of these considerations will be to choose social rates 

of discount considerably below the private rates of interest for the correspond- 

ing periods.     ;e do not realLy believe tlat an economist can jive a very 

precise guidance to project celectors on this general question, except to 

.point out the expected direction of Ihe correction needed, and the considera- 
tions on which  it should be based. 

For practical planning it might be convenient to express the inter- 

temporal political judgrants in the form of a clear-cut tine horizon and a 

fixed rate of interest up to the end of the horizon.    Indeed this is how the 

problem ie usually posed.   An even simpler procedure is to do no discounting 

- J 
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at all until the end of the horizon,  and to have a  sudden shirt of the .iscount 

rate from zero per cent to one hum'red per cert.     In either version ve have 

a sudden discontinuity which may be analytically unappealing.    T-.e planner will 

have to choose between having such simple formulae  and naking use of more 

sophisticated formulations (e.g.,  infinite horizon with a continuously 

increasing social rate of discount).     It is a question of striking a balance 

between convenience and sophistication. 

Among the reasons for using a social  rate of discount is the  5-.sortant 

one cf risi.:- standard of lining wer tine.    The future people will be better 

provided than members of th« present generation,   so that one unit of future 

benefit is really less important than one unit of  present benefit.    In terris 

of a given social utility function,   the relation between the rates of interest     ) 

and the rate of rise in the standard  of living is  easy to quantif -.—•/ 

Therefore, one of the considerations to be borne  in nind in the  projf ct 

evaluation is tue rate at which thn a-it ion can be expected to  -row richer over 

time.     If the project is a snail one,   the rate of rise in the standard of living 

can be assumed to be approximately independent of  th? project in question. 

If, however, it is  a big project,  or  if a nuribr of  projects are being consider- 

ed together, mailing up a big total,  then the effects of the project (or the 

projects) in question on the rates of rise of the  standard of living over time 

must also be considered, 

Over and above this consideration, the social   rates of interest can take 

into account other factors, e.g.,  the  question of  fairness involved in raking      J 

the present generation sacrifice for the sake of the future.    It is possible 

to  take a position intermediate between the assumption that the  present 

generation's views  ore the only things that matter and the assumption that all 

generations,  however distant, should   receive equal weighting in t xiay's 

project evaluation.    The exact pro bien  of the social rates of discount and the 

time  horizonte be chosen must depend on the explicit assumptions about t; is 

totality of consider, tions.    Because of the complexity of this evaluation, it 

has been tempting to use the rark*t  rates of interest for this purpose, but 

as we have seen,  the  market rates of  interest are  really of no rotative 

significance for the exercises of project evaluation.    The present value 

J 
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estinates have to be done with deliberately chosen social rat^s of discount 

and the time horizon, and the problem cannot really be escaped 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 investments in the private 

sector.    This does not,  however, make the market rate of interest the 

appropriate discount rate for public project evaluation,    '..hat it does imply 

is that both public and private sector costs and benefit3 must be evaluated 

at the approp:iately deterrdned social rates ci discount.    Therefore, in 

calculating the o;jporrunity cost of ca ital in public  projects, we must take 

into account  the  returns that  obtain in the private sector,   but the method of 

evaluation will be to compare the two time series aggregated with the 

appropriate soc ici rates of discount.    The  problem of the corrections needed in 

the opportunity cost of public investments has been studied in detail by 

Marglin {¿2^7, ß<SJ), and his formulae can be applied to project evaluation in 

the convenient forms in which he has presented them.    This correction is, 

however,  wer and above any other corrections that we would like to make 

because of introducing other non-market factors in our objective,   e.g., reducing 

inequality, supporting "merit wants».    The social rates of discount have to be 

applied to the already corrected time series of benefits and costs, taking into 

account these other factors. 

VIII. Technology and Employment 
In the labour surplus economies, the social opportunity cost of labour is 

nil, judging the opportunity cost in terms of alternative out rut sacrificed by 

drawing labour away fron other fields into this one.    Since labour can be 

token out of the  pool of unemployment,, no sacrifice of alternative output need 

be made.    Sc«e have, therefore, suggested that in the^e econori.ee, a shadow 
2Z/ price of labour equal to nil is the appropriate assumttion.- 

One can, in fact, go even further than this.    Since unenployment can be 

regarded as a social evil, it can be argued that in such economies extra em- 

ployment, far from being a cost, is in fact a direct benefit in itself.    This 

means that the shadow price of labour cost might be taken as negative rather 

than positive. 

 J 
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It is, however, not altogether clear that employment is  really a virtue 

in itself, rather than being desired for the sake of some  of its consequences 

tfiich are in any case valued in our weighting system.    The min consequence of 

employment in the shape of extra output produced is of course already included 

in our evaluation.    Another com eque nee of extra employment, viz, better inccne 

distribution, in providing the means of living to sene more  families, is nlso 

included in our evaluation.    These do not, however,  neceS3arily exhaust all 

good consequences of extra employment.    Thelc is the question of dignity and 

security that  people can have only with eanlopiumt.    This consideration mav rot 
nevertheless, be very important when the alternative to emplo^nt is not 

cjen unemployment, but disused unemployment,  say,  in a peasant sector. 

The argument for rejecting the nar!*t wage rate and treating labour as ) 

costless is not altogether a weak one.    Eut there are problens involved here 

also.    ,hen more labour is employed, more wage expenditures have to be ir.ade, 

even if we draw it from the pool of the unemployed.    This adds to the purchase 

power, and leads to more consumption.    And if more consumer expenditure is not 

to lead to inflation, we have to increase the production of consumer çoods and 

shift resources from making investment Roods into making consumer goods.    This 

means that  from the  point of view of long run gro,th, erployaent of otherwise 

unemployed labour does have a cost, since extra anployasnt reauces investiert 
and possibilities of future growth. 

How serious is the problem?    It depends or. a number of things.    In a x 

developing economy, the wage earners tend to consume practically everything they    } 

earn.    So the extra wage bill mil roughly correspond to the extra consumption 

generated.    But there are possibilities of taxation, and also of absorbing some 

part of the extra purchasing power through inflation.    But given the practical 

limitations of the fiscal machinery and the political limitations of having too 

-uch of an inflation, the link between anployraent and consumntion 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 prefer the pr, sent, the less is the  relevant cost 

of labour; and the less v* 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 employment on consumption can be broucht into our project 

evaluation in the context  of the choice of technology in the following nanne r. 

Let the weight attached to todays consumption be our unit,and let the weight of 

today's savings be (l +X ), where > can be positive, zero, or  negative, 

deeding on aether we went to attach more, e4val, or less, weight to saving 
than to consumption.    Tl.ua the ^re^te benefit is given by: 

(6) B«X + S (1 + >. ), 

where X » consumption, and S « savings. 

Since total output  (Y)  is given by consumption plus savings, we can also 
vTite (6) as: 

E Y + S.> (6A) 

Now, labour has, in the case under discussion, no opportunity cost,    'ut 

extra  employment increases  the wage bill and of the extra wares paid out a 

part c is consumed, and the   rest is saved,    „s far as ncn-la^ur income is con- 

cerned, a part c     is consumed, and the   rest saved.   :,e have c;C:   l/hen the 

wage rate is w, the response of a3gre,ate benefit to increased enjoyment is 
given by: 

dL     dL A dL 

..&   -  A /fa-cO-fi     ( l-c')7 dL L dL J 
(7) 

Since there is no direct opportunity  cost of labour, the application of 

more labour should be continued until the  point where the extra banefit free, it 

is zero, i.e., as long as  (d£) is positive, more and more labour-intensive 

techniques should be considered,   haximum net benefit'is^ch^ved^nT 

1 \    .       ..w.(o-¿) (8) 
1 + A   (1-c') v ' 

dB 
dL 

i.e., when d][ 
dL 
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Since the left-hand side represents the marginal product of labour,  eijuation 

(8) can be interpreted as equating the marginal return to marginal coat, 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. 

Those—'  who believe that  labour is really costless in in eco.x>ry vith 

surplus labour ; must argue that the right-hand sie> of equation (8)   is zero. 

In principle there are two ways of  arguing this.    First, it can be argued 

tiiat there is no point in attaching an ' extra weight to savings,  i.e.; we should 

take A = 0.    This implies that  the rate of sa-i-.gs is  just right, cud the value 

of a marginal unit of saving is the  same as that of a marginal unit   of 

consumption.    For the   reasons discussed in the"l3et section, this   sesms to ne 

an inappropriate assumption for most developing economies.    Jrconci,   it can je 

argued that the •.vage earners do not have a markedly higher propensity to 

consume than the recipients of capital income,  i.e.,  c =• c .    In either case, 

we have the right-hand side of equation (8) equal to  zero, i.e.,  labour being 

really costless.    The second assumption (c = c') does not also seem to be 

particularly appropriate for an underdeveloped oconoic;/-, even when the possibil- 

ities of taxing wares are taken into account.     Particularly when  the project 

in question is a public project, this is a very bad assumption, since the 

marginal propensity to consume of the goverrnent out of its income  can be 

taken to be approximately zero, and that  cannot clearly be an appropriate 

assumption for the wage earners. 

On the other hand, those—•* who take the appropriate cost of labour as 

given by the market wage rate can do so only by another set of extreme 

assumptions,    i^or exanple,  if the wage earners consume everything (c = 1), 

capital income earners save everything (c/= 0), and the weight attached to 

saving is so high that  the relative importance of consumption is negligi le 

(A   "very large"), then the right-hand side approximates w.   I hen ve have a 

very long time horizon ani no discounting of the future benefits, this last 

assumption is appropiiate, but that is an extreme case. 

In general,  the proper social "cost" of labour, when there i3  surplus 

labour, is given by the right-hand side óf equation (9), and the extrene 

) 
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values of it are given by zero (with c - c»,  or with Á - 0), and w(with 

c « 1,  C =0, and>, very large).   How labour-intensive a technique we choose 

will depend on this social »cost» of lab our,22/ and barring the extreme 

assumptions it is likely to lie above zero but below the market waCe rate. 

Equation (8) expresses the relevant concept  of cost in a manner that  can be 

directly related to observed Magnitudes  (w,c and c>)   and an exrlicit  value 

judgment  (>,).     Incidentally,  it is through the choice of >   that the link 

between the last problem, viz,  the choice cf the social   rale of discount, and 

the present one, viz, the   choice of the social  "cost"  of labour, is established} 

both depend on whether the prient rate cf saving is taken to be too low or not. 

IÀ.    Strate^ 0f Industrial Development:  Concluding Rmvtrkn 

The approach used in this paper has been   one of detailed calculation of 

costs and benefits from a  social point of view,    we have outlined the different 

types of corrections needed to move from an estimate of commercial profitability 

to one of national gains.    To solve the problem satisfactorily there are no 

alternatives to these detailed calculations,naking use of observations as well 
as of explicit judgments. 

A general  reference should, however,  be nade to the approaches that lay 

down some general principles,  e.g., choosing "taiancea-growth, or selecting 

"quick-yielding"  projects, or ¿ping ir. for "basic" industries.    In avoiding 

discussi on of these general principles we do not intend to question their 

wisdm.    Some of these are indeed very helpful guides to general planning, and 

spot-light certain strategic considerations.    For example, since "basic" industrie.- 

produce mostly investment goods, the emphasis  on "basic" industries is  no 

different from our earlier discussion of the social desirability of raisinr the 

rate of saving from the figure given by the marie et rate  (section VII). 

Similarly, the emphasis on »balanced» growth outlines the factors of inter- 

dependence between different  projects, and that will,  of course, te part of 

the cost-benefit evaluation outlined in this  paper. 

However,  while these  principles are aliuoet invariably full of wisdom 

and often quite helpful, they can never really be taken to be substitutes 

for the detailed cost-benefit  evaluation on which project selection must be 

based to „void unnecessary mistakes.   The principles in question can ¿¿ve no 
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more than a preliminary idea of what type of projects need be considered. 

The actual selection needs more  specific estimation. 

An illustration may be helrful.    In the Bhakra ¡ianCal project in India 

the enormous da,, construction required a gigantic amount of earth moving. 

This was done by heavily mechanized cranes and conveyor belts,  rather than 

by more labour intensive met:,ods.    Why w,s this decision taken?    \ e h.-ve two 

alte native explanations fror, Shonfield and Kaj,  each attributing the selection 
to a rather general principle. 

Shonficld: 

"I uas struck by the contrast when, in 1959,  I visited the great dam 

being built at Bhakra in the north of India - ths  largest dar, in the country 

and the highest in the world.    The.e was an almost complete absence on the ) 

site of pick-and-shov.l men or of people carrying earth,  stones or anyti in, 

else.    The skyline was filled with c ranes and hoisting équipent, while a 

great length of machine belting,  electrically driven, climbed like  an endless 

vibrating snake  over the hills, across a bridge over the river, and then up 

the steep side of the bank up to the dan itself,  bringing its continuous 

lead of stone  from a quarry several miles away.    ,hy, j asked the enßineers 

in charge, did they not draw on the auge reserve of unenPloyed Indian labour 

to replace some of the machinery?    They could also have saved  some electricity, 

which was so  short it was holding uP the production of factories in the ama. 

The official answer was that  the dam site was too  narrow for masses of people 

to work on it ;  also a high da, by its nature  requires a lot  of mechanical ) 

handling.    No one co-old deny, however,  that there was plenty of room for 

nany m0re people than were actually there.    The essential point which enerad 

in the course of  further conversation was that  these technicians did not 

want thousands of primitive and probably half-starved Indians  crawling all 

over their site.    They would be out  of control, they would get in the way, 
and everything v:ould be slowed dov.n.'^i/ 
Raj: 

"Taking the last two alternatives, the facts broadly are that  the 

capital cost of trucks  required to carry a specified amount of e,rth would 

be only about half of the capital cost of a fleet of earth-moving machinery 

required to do the sane work; but the labour needed in the foxmer case - 

ft 
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for excavation, loading and unloading, compacting and watering, and for 

driving and maintaining the trucks - will be about 15 times as high  (although 

undoubtedly a larger proportion of this need be only unskilled labour).    On 

the  conventional basis or 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 technique."^/ 

Whichever the correot explanation, the nature of the principle on which 

the decision was taken seems to be a general one,   and the merits of the 

decision seem to be very much in question.    Whether the engineers wanted to 

keep the dam-site clear of backward men, or whether they believed that 

commercial profitability was the best guide to project selection, they seem 

to have ignored the evaluation of social costs and benefits on which project 

selection must ultimately be based.    As Raj points out: 

"Now it should be obvious that given certain conditions and assumptions 

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 employment of imported machinery, equipment, 

and materials  than will be normally done on the conventions of private cost 

accounting.    If even minor adjustments are wide along these lines, it is 

doubtful whether the technique involving earth-moving machinery vd.ll have 

the comparative economic advantage which has been claimed for it.u^" 

This brings us back to the question of shadow prices as opposed to the 

market  ones, influencing a major decision. 

General principles can ,^ive us some guidance but cannot take us all the 

way.    To take them as preliminary hints on what questions to ask and what to 

expect can lighten the burden of project selection, but to take them as 

sufficient ground for straightforward choice of projects seems to be a course 

full of pitfalls.    In the last analysis there  is no substitute for ti e 

evaluation of social costs and benefits in making a proper selection of 

projects.    That  is why this paper has been devoted to the issues involved 

in this detailed evaluation. 
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FOOTNOTES 

See in particular, Lange and Taylor ¡2ÒJ\ Lerner ß\]. 

It is being assumed here that the present value is a decreasing function 

of the rate of interest.    V/hile this is true of projects typically of the 

investment type with which ws are mainly concerned, this is not universally 

true.    The question is related to the probier, of uniqueness of the 

internal rate of return, which is discussed in the text as follows. 

Apart from the problem of existence as such there is the proKLem of 

whether the internal rate ulrJA not be "imaginary"  (see Hirsnleifer /Î6/, 

p.349), a problem we do not i»o into here. 
On this question of uniqueness,  see Lorie and Savage ¡2$)\ Hirshleifer ¿L6/, 

McKean ¡7.Q\ Pitchford and Hagger ßzj', Wright ¿i.§/, Feldstein and Fleming 

£QJ, and Sund rum ßjj. 

See Wright ß&J. 
This is related to Irving Fisher's "rate of return over cost rule". 

See in particular Hirshleifer ß.Q\ Eailey ¡2J\ Feldstein and Flemming £hj. 

For an engaging defence of the internal rate of return criterion in a 

modified form, se«! Sundrum ßlj.    Incidentally, one further advantage of 

the present value criterion is that it can take into account variation 

of the market rate of interest over time,  if the tine path of such 

interest is known at the point of decision-making.    Equation (2) has to 

be correspondingly modified, when q,, q~, • » • j V are the relevant 

) 

rates of interest in the titae periods 1, 2,  ..., m, respectively. 

/(q), (n)7 ~-Nt 

¿_(i + q1)d + q2) ... (i + %) (2k) 

See Kalecki ßß}\ liyer and Kuh ß\} . 

The reverse statement, viz, that every Pareto optimal situation is a 

competitive 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 ßjj 

and Samuel son ßQ, 

) 

1> . 

T, 
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2:, 

2. . 

2:, 

2 
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10. On this see Little ¡2.Q and Graaf f ßjQ\ 
11. . Robbins ßC, 

12. Arrow 'ß\J* 

13. Black £3 J. 

14. Sen ß$. 

15. See, in particular, Tinbergen As7» 
16. See, especially, Iiaiglin ^27» 

17. For example,  3ee U.H. /Jfj,    On thi3 general question, see also Chakravarty 

CkJ,    Chenery /*5..7» Corf man /~8_7, Sen /J¿7 Appendix E. 
I?.,    On this see Lernar ¡2"Q\ 

19. Lerner /ÖJ.    See also Debreu ßbj, and Koopmans ¡YJ]. 

20. See particularly, Ramsey ßQ, and Lobb /~7_7. 

21. Iiarslin ¿287« 

22. On this see Sen ¿3¿7, $i7, and Karelin ßtiQ. 
23. Sen ß§t fàj. 

24. Marglin ¿287. 

25. See harglin ¿287. Lind ß$', Tullock &Q, Feldstein ß$', Iiarberger ¿1$/, 
Sen ßtf, 

26. See Ramsey ^¿7, Eckstein /~9_7. 

27. for example, Tinbe.-gen ßtf, Kahn ^2?* Lewis ßg/, 

28. ibid. 

29. Galenspn and Leibenstein ßtf, Dobb ßlj, Little ¿2¿7.    Another set of 

issues is raised by the relation between nutrition ajtf productivity, 

vJiich vre do not go into here.    See, nowever, Galenson and ^att ^L27- 

See also .Srinivasan /43y. 
30.. Sen ß87, Chapters II and V. 

31. Shonfield ßg/, p. 15. 

32. Raj /3~37, pp. 23-4. 

33. Raj ß$, p.24. 



4* 

-36 - 

REFJTfcNCES I 

1. Arrow, K.J.    Social  Choiceand Individual Values (New York, 1963). î 

2. Bailey, il.J.   "Formal Criteiia for Investment Decisions", Journal of 

Foli ti cal Econocy. LXVII  (1959). 

3. Black, D.    "On the  Rationale of Group Deci3lon-Making", Journal of Í 

Political Economy I.VI (?eLn:ary IO48). 

4. Chakravarty, S, "Use of Shadow Trices in Pror""m evaluation",  in 

Roaenstein-Rodan,   r.N., ed., ¿¿nital_Fojr:a^on yyi.bonomie Growth 

(Cambridge, fass.  19Ó4). 

5. Cienery, K. and Clark, P., Inter!qlustryJ^croçdea (Hew York, 1959). 

6. Debreu, G., The X¿eo¿y^Jfalue  (.Jew York, 193?). 

7. Dobb, M.H. An ?ssay on Economic Growth and  °lanninq  (London, I960). *} 

Ö.     Dorfman, P.., Sanuel son, P., and Solo-.:, .1., Linear Pro^raimirr; aid 

Economic Analyse (New Yoik, 1?5¿5). 

9.     Eckstein, 0., "Investment Criteria  for fconomic Develo .ment and the Theory 

of Intertemporal Welfare Economics", Quarterly Journal of Economi•, 

February 1957. 

10. Feldstein, M.S., »The Social Tin»  I reference Discount !,ate in Cost- 

Benefit Analysis,"    Economic Journal. June 1964. 

11. Feldstein, U.S., and  Flenminß, J-¿>., "The Problem of Time-Stream 

Evaluation:  Tresent Value versus Internal Hate of Return Rules," 

"Bulletin of Oxford Institue of Statisten.  February I964. 

12. Galenson, U., and l^att, G., T¿e_jag¿ality_of Labour and economic Develop       0 

gent of Certain Countries (Geneva,  1964). 

13. Galenson, W., and Leibenstein, H.,  "Investment Criteria,  Productivity and 

Economic Development, "Quarterly Journal o* r.^ormH•,  (lUSust 1955. 

14. Graaff, J., Theoretical Welfare Economies (Cambridge, 1957). 

15. Harberge:, A.C.    "Techniques of Project Appraisal," Nation?! Bureau of 

Economic, Research, Conference on economic Planning, November 27 and 
28,  1964, 

16. Hirschleifer, J., »On the Theory of Optimal Investment Divisions», 

journal of  Political Economy- LXVI  (1958). 

J 



^mm 

-37- 

17. Kahn, A.E., "Investment Criteria in Development Drograms," Quarterly 

Journal of Economics. February 1951. 

18. Kalecki, L., Theory of Economic Dynamics (London, 1950). 

19. Koopmans, T.C., Three Essays on the State of economic Science.(New York, 

1957), Essay I. 

20. Lange, C., and Taylor, F.I., On tue Theory of Socialism (Minneapolis, 1938). 

21. Lerner, A.P;, The Economics of Control (New York, 1944). 

22. Lewis, WH., The Theory cf Economic Growth  (Komewocd,  1955). 

23. Lind,  R.L,, "The Social Piate of Discount and t>e Optimum Rate of Invest- 

ment:   Further Cor.<ment," ^i.arterly Journal.cf r.ononü.cs, Kay 1964. 

24. Little, I.l'.'.D., A Critique of 'Jelfrre ¿co rondes (Oxford, 1957). 

25. Lorie, J.H., and Savage, L.J., ,:Thre3 Froblems in the Rationing of 

Capital," Journal of Business. UCV1II (1955). 

26. IicKean, R.N., Efficiency i.n Government through Systems Analysis  (New York, 

1958). 

27. llarglin, S.A., Approaches to Dynamic Investment Planning (Amsterdam, 1963). 

28. Marclin, S.A.,  "The Social Rate of Discount and the Optimal Rate of Invest- 

ment," Quarterly Journal of economics. Februa rj 1963. 

29. larglin, S.A.,  "The Opportunity Costs of Public Investments," Quarterly 

Journal of economics, hay 19o3. 

30. Harglin, S.A.,  Investment Criteria for the lubljc Sector (mimeographed 

December 1963, to be  published by L.I.T.). 

31. Myer, J.R. and Kuh, E., Investment Decisi ons  (Cambridge, Mass.  1958). 

32. Pitchford, J.D. and Hagger, A.J., "A Mote on the 1 ¡arginai Efficiency of 

Capital," Economic Journal LX7II (1958). 

33. Raj, K.N., Some Economic Aspects of the Dhakra Nanpal Project (Delhi, I960). 

34. Ramsey, F.P., "A Mathematical Theory of Savings," Leo nemo JcmraL, 1928. 

35. Eobbins, L«, The Mature ard Significance of Economic Science.  (London, 1932). 

36. Samuelson, P.A., "The Pure Theory of Public Expenditure," Review of 

Economic Studies. November 1954. 

37. Scitovsky, T., "Two Concepts of External Economies," in his Wolfare and 

Growth  (Stanford, 1964). 

38. Sen, A,K., Choice of Techniques (Oxford, 1962). 



^v 

39. Sen, A.K., "On Optimizing the Rate of Saving," Economic Journal. 

September 1961. 
40. Sen, A.K., "A Possibility Theorem on Majority Decisions," Working Paper 

No. 61, Committee on Econometrics and Mathematical economics, University 

of California at Berkeley, February 1965 (forthcoming in Econometrica. 1966;, 

41. Sen, A.K., "Isolation, Assurance and the Social Hate of Discount," 

Working Paper No. 68, Committee on Econometrics and Mathematical 

Economies, University of California at Berkeley, Kay 1965. 

42. Shonfield, A., attack on World Poverty (London, 1961). 

43. Sririvasan, T.N,, "Investment Criteria and Choice of Technique of 

Production," Yale Economic Esrays,  October 19^2. 

44. Sundrum, R.ÎI., "The Evaluation of Time Series," Asian Institute, EC^FE 

(mimeograph). 

45. Tintergen, J., The Design of Devqlpyxient  (Baltimore, I960). 

46. Tullock, G., "The Social Rate of Discount and the Optimal hate of 

Investment: Comment," Quarterly Journal of Economics, May 1964. 

47. U.U., E.C.A.F.E., Programming Techniques for Economic Develoment 

(Bangkok, I960). 

48. Wright, J.p., "Notes on the Marginal Efficiency of Capital," Oxford 

Economic Papera. :iV (1963). 

) 

) 

F 



mmmt^m 

-39 - 

ACKNOIflliDGEENT 

My thanks are due to the Asian Institute for Economic Development and 

Flanning where I presented a set of seminars on this topic in the summer 

of 1964, and benefitted gre.tly from the comments of the staff and  the fellows 

at the Institute.    I am also grateful to Professor Stephen Marglin for 
helpful discussions. 

J 






