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After introducing the prob1em in Chapter l, a framework 

for assessing project eva1uation techniques in the context of economic 

development is suggested in Chapter II. This' p~esents the prob1em as one 

of maximizing social welfare comprising a multip1icity of objectives; 

and indicatès;; .. the conditions that make Government intervention desirable. 

lu Chapter III, general ranking-criteria formulations are described, 

their limltat~ons are identified, and criteria for temporal sequencing 

of projects are described. Then, the principal criteria which have been 
1 

proposed specifica11y for the eva1uation of deve10pment projects are 

described and assessed. Fina1ly, the who1e approach of evaluating 

projects on a partia1-equilibrium basis is eva1uated. Chapter IV provides 

a summary and offers some conclusions, and is fo11owed by a Bibliography 

of the subject. 
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CHAPTER l 

The emergence of many nations to po1itica1 independence in 

the post-war period and the pronounced international disparities in 

standards of living that modern communications media have made so apparent, 

have placed the problems of economic development in the forefront of 

world concerne From the consequent proliferation of study in this area, 

it has become evident that solutions to the prob1ems aff1icting the 

nations of Asia, Af~ica and Latin America require basic transformations 

of the social, cultural and politica1 institutions and values of the 

peoples in these regions, as weIl as concerted effort in the economic 

sphere. 1 Governments have determined that they must significant1y 

participate if these enormous tasks are ~o recëive the urgent treatment 

that they demand; and the tool for government decision-making that has 

currently been selected in most of the low-income countries ia planning. 2 

Development Planning entails rational choices among alter-

native courses of action, directed to the most effective means for attain­

ment of economic development. 3 Among the governments that emp10y 

Development Planning, marked variations of scope and methodology are 

evident. 4 Nevertheless, aIl these variants ultimate1y confront choices 

of coucrete alternatives among which to a1locate resources; 5 and if 

( < , 

1. See e.g., B.F. Hose1itz, "Noneconomic Factors in Economic Deve1opment", 
"American Economié 'Réview; (May, 1957) pp. 28-41; and W.W. Rostow, 

'The 'Stases of Eéonomic Growth; Harvard University Press; Cambridge, 
Massac,husetts; (19'60), especia1ly Chapter 3. 

2. W.A. Lewis; Deve10pment Planning; Allen & Unwin; London. (1966); p.13. 

3. c.f. United Nations; Planning for Economic Deve1opment; New York; (1963) p.6 

4. c.f.,e.g. W.A. Lewis and United Nations, op.cits. pp. 13 and 4 respective1y. 

5. See, e.g., United Nations, Manual on Economic Deve10pment Projects; 
New York, (1958); pp. 3-6. 
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choices are to be rational, systematic quantitative analysis of alternate 

investment possibilities will be required. l This latter, is the task 

of project eva1uation. 

Tbus project eva1uation requires the formulation of criteria 

for comparisons of the advantages and disadvantages attendant upon a1ter-

naté allocations of resources to the production of specifie goods and 

services. 2 The scope of the decisions which these criteria are designed 

to guide inc1ude: the choice of goods and services to be produced; the 

choice of techniques to be emp10yed in their production; and, the temp-

oral sequence in which.specific projects will be introduced. The purpose 

of this study will be to survey the considerations that accompany the 

eva1uation of projects in low-income countries that have adopted economic 

deve10pment as a primary social priority, and to assess the project 

eva1uation c:riteria that have been proposed for operationa1 decision-

making. 

According1y, Chapter II will provide a theoretica1 frame-

work in which the mu1tiplicity of proposed proj.ect eva1uation techniques 

may be assessed for their contribution to the prob1em of economic deve1op-

ment, by describing an approach to Development Planning and outlining 

the considerations which justify Government intervention in the al1o-

cation of resources. Chapter III will survey operational project eva1u-

ation criteria. General criteria forms and their respective limitations 

will be described; they will then be compared to iso1ate their specifie 

, " • c, ' 

1. c.f. R.N. McKean; Efficiency in Government Through Systems Analysis; 
John Wiley; New York; '(1'958),' Chaptér L 

2. United Nations; 'Manua1 on Economie Deve1o~ment Projects; op.cit., 
p.xiii. . 
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CHAPTER II 

A Framework for Project Evaluation 

In the previous chapter, 'economic deve1opment' was refer-

red to as the objective of Deve10pment Planning without, howe'7er, 

specification of the content of this terme As Professors Okun and 

Richardson have pointed out, the concept of economic deve10pment is 

difficu1t to define. 

"Despite the easy fami1iarity with which we speak of 

'economic deve1opment! the concept turns out, upon 

examination, to have rather comp1ex and e1usive mean-
1 ing and implications." 

Two basic senses in which the concept is emp10yed may be differentiated. 

In the 'positive' sense, economic deve10pment is emp10yed to describe 

the historica1 process by which current1y industria11y-advanced nations 

1ike the United States and Britain have arrived at their present states. 2 

In the 'normative' sense, economic deve10pment describes a process of 

change over time in an economy which, on balance, is judged desirab1e. 3 

It is in this latter sense, that the concept is emp10yed in this study. 

Various criter.ia for international and intertempora1 comparisons 

of economic deve10pment have been devised, such as rea1 per capita in come , , 
~ and 1eve1-of-1iving indêces, but none of these has proven entire1y satis­

f 

factory. 4 Essentia11y, the fai1ure of these efforts at quantification 

is due to the fact that economic deve10pment consists in the attainment 

1. B.Okun and R.W. Richardson (ëds.), Studies in Economie Dev,e1opment;. 
Ho1t, Rinehart and Winston; New York,' (1'961); p'.230 

2.W.W. Rostow~ 'op~cit., and A. Gerschenkron, Economie Backwardness in 
'Histotica1Petspective;Harvard University Press; Cambridge, Mass. 
(1962); pp. 353-359 

3. B.Okun and R,W. Richardson; op~cit" and J. Viner; International Trade 
"an~'~co~omicDeve~~Fmént;C1arendon Press; Oxford; (1953); Chapter VI. 

4.~~For a survey of proposed indeces of economic deve10pment see J.W.Me11or; 
The Economies of Agricu1tura1 Deve1opment;Corne11; Ithica;(1966);Chapter 1. 
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of a multiplicity of objectives (economic, political, social and cultural) 

which to some degree are specific in time and place, being, to an import-

ant extent, influenced by the historical experience of the country. More­
l 

over, the objectives are generally not fully complementary, so that the 

attainment of higher levels of performance, may after some point, require 

sacrifices with respect to the levels of performance of other objectives; 

and measurements of development derived from any single objective will! 

provide an inadequate index. 

Thus to conclude these introductory remarks, the object of 

Deve19pment Planning may be described as the maximization of a social 

welfare function comprising the multiplicity of objectives prescribed 

in the Development Plan of the country, subject to the constraints imposed 

by technology and the resource endowment. Therefore, in the context of 

economic development, project evaluation may be described as that aspect 

of Development Planning concerned with the formulation of decision-

criteria that will be operative at the project or microeconomic level, 

and will be consistent with social welfare maximization. 

The present chapter will attempt to provide an appropriate frame-

work in which the problem of project evaluation may be surveyed. First, 

a general treatment o~ social welfare maximization in the context of 

Development Planning, will be presented. The remainder of the chapter 

will examine three aspects of welfare maximization in the same context: 

1. "Incomplete complementarity" is used in this study to refer to 
objectives which may exhibit some, complementarity over initial 
portions of social transfol~ation functions, but after some point 
become competitive. (See following for diagrammatic representations.) 
Thus for example, national in come and the income of a poor region 
may be complementary over the range where both are at low levels. 
However, after a point, further increases in income to the region 
might require a decrease of national income, if say, comparative 
advantage::is violated. 
S.A. Marglin; 'Public Investment Criteria;Allen and Unwin; London; 
(1967); p.27. 
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the violation of conditions of perfect competition; the exceptions to 

Pareto optimality,~given perfect competition; and, the circumstances 

under which the achi€vement of Pareto optimality is inconsistent with 

the objectives of economic development. 

A. The Planning Problem 

The task of development planning is to provide the mechanism 

through which public policy may be pursued in a rational manner. 1 

Ilf we hypothesize a "perfectly democratic" government, its pri'l1ary 

policy objective will be the maximization of social welfare. Moreover, 

the government cannot be satisfied with a static maximization, but must 

take a broad time perspective, so that welfare maximization must repre-

sent the maximization of utility over time. 

Thus conceptually, there can be an instantaneous utility 

function, 

where YI' y2' •••••• 'yn are variables representing levels of performance 

with respect to the 'n'objectives of policy, at a given point in time. 

Then maximization of social welfare may be represented as the maximization 

of W, where 

W = W (i y (t).e-i1tdt, •••• ,iy (t)'e-intdt) 
o 0 n 

where il' i 2 , •••••• ,in are time discounting rates for the 'n'objectives, 

respectively.2 

1. J. P. Rosenstein-Rodan, "Progrannning in Theory and Italian Practice"; 
Massachusetts Institute of Technology; Centre for International Studies; 
Investmént Criteria and Economic'Growth; Asia Publishing House~ Bombay; 
(1955); pp.19-22. ' . 

2. The discount rate for any particular objective need not be a constant, 
but may itself be a function of time. However, due to the complexities 
of identifying such a function, it is customary to' assume it to be con­
stant. See, for example, A.C. Harbel;ger .. "Techniques of Project Apprai­
saI", in M.F. Millikan (ed.); National Economic Planrting; National 
Bureau . Economic Research; New York;' (196'7); pp.13l-l49; and P.Masse, 

'Optimal'Investment Decisions; Prentice-Hall; New Jersey, (1962); p.lS. 
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There are constraints on the maximization of the social welfare 

function at any point in time, and over any finite interval of time due 

to limited resource availability and the state of technology, which can 

be represented by a 'social production frontier' or 'social transforma-

tion function'. The social transformation .. function will represent the 

maximum level of attainment of any particular objective, given the 

technology, resource enddwments, and specified levels of attainment of 

aIl other objectives, produced at minimum social opportunity cost. l 

Two dimensional geometry will be used to illustrate the explan-

ation of the wêIfare maximization problem. 

Figure 1. 
1. 
i : 
i 

y; .. i 
i 
1 
1 .. ; 
1 , 

1 
,. 

r-l' 
1 ". 

•. 1 j .0 '. 

.' , .a .. 

, '<' ' • 1 i <; [ 

1. For a discusàion of the social transformation function, see 
J. de V. Graaff; Theoretical Welfare .Economics; Cambridge University 
Press; London (1957); pp.19-22. The analy.sis proceeds on the assump­
tion of "strict convexity" of the social transformation function; 
otherwise solutions may be neither unique nor optimal. 
See S.A. Marglin; ·op~cit., pp.35-37, for discussion and demonstration 
of the consequences of the violation of this assumption. With respect 
to the utility function, we assume that utility isoq~ants are concave 
from above. A similar geometric presentation (adapted for linear pro­
gramming purposes) is presented in T.V. Vietroisz; "Locational Choices 
in Planning"; 'National Economie Planning; Max Millikan (ed.);National 
Bureau Economic Research; New York '(1967) pp. 104-111. 
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In the accompanying figure, TT represents the social trans-

formation function between various achievement 1eve1s of two objectives 

of public po1icy, YI and Y2' U1 , U2, Ug are three social uti1ity 1so­

quants of an entire isoquant map representing respective1y, ordina11y 

higher 1eve1s of utility, at a particu1ar point in time. Either by 

inspection or by use of the mathematics of constrained maximization, l 

it can be determined that utility maximization occurs at the tangency 

point 'm' with the attainment of the two objects at the 1eve1s 'yit and 

'y~', respectively. The interpretation of this resu1t is that maximiza­

tion requires the equality of the (negative value of) marginal rate of 

transformation between the two objectives with the (negative value of the) 

ratios of the marginal weights (represented by the slope of the 1ine 'S'.) 

.Alternately, the slope of the transformation function can be interpreted 

as the ~arginal trade-off or as the ratio of the marginal opportunity 

costs of 'YI' and 'Y2'. The criterion for uti1ity maximization thus 

estab1ished is: equa1ity of the ratio of the marginal 

1. To maximize U = U(Yl'Y2)' subject to T(Yl' Y2) = 0 

Maximize the Legrangian expression L = U-ÀT, where À is the Legrange 
multiplier. 

Thus dL 

and 
are necessary conditions for maximum. = U~ - ÀT2 = 0, 

d Y2 
U' T' l/Uî = l/Tî (The fu1fi11ment of the second-

order conditions is assured by the shapes of the two functions as repre­
sented in the figure.) See previous footnote P.7, No.1. 

Or, ur Uî 
P = T' 

1 2 

MUl ego = 
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weights of the two objectives with the ratio of their marginal oppor-

tunity social costs. 

The above criterion suggests a planning methodo1ogy under rea1 

circumstances when, " ••• po1icymakers cannot know the shape of the trans-

formation function in its entirety, nor can the y be expected to articu1ate 

their preferences ••• ," among alternative contributions of 'y , and 'y , in 
1 2 

1 the form of a complete set of U-curves. Three items of information 

resu1ted from the maximization procedure of Figure 1: the relàtive weights 

to attach to the two objectives (the slope of 1ine S): the 1eve1 of 

performance with respect to objective y (y'); and, the 1eve1 of perform-
1 1 

ance with respect to objective y (y~). The intention of the presentation 
2 2 

of'Figures 2, 3 and 4 is to i11ustrate that prior information of any . 

one of the above three items and full know1edge of the transformation 

function wou1d have been sufficient to arrive at the uti1ity-maximization 

solution. Thus, given the critica1, "strict convexity" assumption for 

. - ,-'-- -------:--,-
. !1jil~~i,': 

. ", ~ . 

X 

_. -.' . - . 
: "F,syr," 4fi-~ 

,y. y 
, f 

y. 
, , ..... 

.\ 
.: .. 

.~ "~.:' .. " .. " 

.. ! 

o Yi. o. 
-'-""'----'---- _. --- ---y . ,- ---- ' T 

. -----,-._--
, , , ,\ , '" ( , . 

1. See S.A. Marg1in; 'Pub1ic'Investment ~ritériR;OP~ 'cit., p.30. Much 
of the presentation in thi's' 'sec'tion' foÏ'lows a simi1ar pattern to 
that of Marg1in's excellent work. 
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1 
the social tranformation function, three alternative (and equivalent) 

approaches to the problem of utility maximization (in two dimensional 

space) are suggested. 

1. Assign wëights to the objectives of an objective function and maximize: 

Max: y + w·y 
l 2 

where 'w' provides the relative weighting of the two objectives, and 

is equal to the (negative value of the) slope of line 'V' in Figure 2. 

2. Maximize with respect to the first objective, subject to a specified 

constraint on the second: 

Max: YI 

Subject to: y ~:y~ 
, 2 2 

3. Maximize with respect to the second objective, subject to a specified 

constraint on the first: 

Max: 

Subject to: 

If policymakers desire quantitative results from the planners, 

they will have to assign wei~hts to the objectives comprising their 

utility function. 2 However, they have the choice of doing so explicitly 

or, implicitly by specifying constraint levels on some of the objectives.
3 

Unfortunately, the probability of the policymaker arbitrarily assigning 

the "correct" weight to maximize uti1ity, is zero. Thus, prior specifi-

cation of the relative weights of the objectives of the social uti1ity 

1. See previous foo'tnote',' Page '7':' , , . " i. , , , , 

2., United Nations (ECAFE); 'ProgrammingTechniques for Economic Development; 
Bangkok, (1960); pp. 35-40' i < ',.' i " '( n 

3. S.A. Marglin; 'op~cit., p.29; also T, Vietorisz, "Locational Choices in 
Planning"; 'op ~ cit., Appendix I. 
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function, and their combination into an objective function to be 

maximized
7
(subject to the constraint of the social transformation function) 

1 
will tend to result in a non-optimal position such' as 'm*'in Fig~re 5. 

However, a procedure suggests itself for the real world condi-

tions of incomplete knowledge of the social transformation function and 

incomplete specification of social utility functions. At 'm*'(Fig.5), 

the marginal opportunity cost between the two objectives is equal to 

their pre~assigned weights, represented by the slope of 'S'; but at the 

levels of performance of the two objectives at 'm*', the ratio of their 

marginal utilities as rep~esented by the social utility isoquant 'U
I
', 

indicates a greater willingness to sacrifice additional units of y for I . 

1. Similarly, non~optimal results can be expected by the two equivalent 
alternative approaches described: maximizing with respect to one of 
the objectives subject to a specified constraint upon the other. 
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more of Y2 than is represented by the opportunity cost conditions at 

that point. In the next round of the planning process, the government 

can be expected to assign a relatively higher weight to the objective Y2. 

The planning process may thus be viewed as an iterative process with 

weights (and/or constraint levels) set on the objectives of a social' 

utility function, which are employed in the design of the decision-

criteria of the investment program (composed of individual projects). 

In the light of the new information thus generated, new weights can 

be assigned and a new programme generated which can again be tested 

for compatibility with the social utility function, until the optimal 

program (or a satisfactorily close approximation to it)l is attained. 

Thus far, the presentation has been limited to an examin-

ation of the logic of the maximization procedure with respect to an 

instantaneous social utility function, whereas the problem of planning 

was formulated as the maximization of a social welfare function repre-

senting utility maximization ~ time. Problems associated with the choice 

of appropriate social discount rates are central to the planning problem, 

and to project evaluation techniques, but reasons of organization recom-

mend the deferment of detailed 'discussion of this question te another 

section of the study. For the present, suffice t~ to record that the prob-

lem of choosing between greater utility now or even more in the future is, 

in principle, perfectly similar to the problem of choosing the 'bundle' 

of objecti\-,~s that maximize instantaneous ûtility; if the axes and the 

social transformation function are appropriately redefined to indicate 

• c , , , , • • s: 

1. Iteration should cease when the expected gain from an additional 
iteration fails tocover the planning costs that it entails. See 
S. A. Marg1in ~ Appr6,a,c~es ' to Dynap1,ic Inves,tm~nt Planning; Âms terdam; 
(1963); p. 78. 
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. 'Fig~ 6 
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performance levels at two time periods (1 and 2) for a given objective 

(yj ), and the social welfare function (the W-function) is maximized. 

The slope of the line 'R' may be interpreted as representing both the 

marginal 'social productivity' of investment and the marginal social 

rate of time preference at the point 'n', of social welfare maximization. 

To sunnnarize, any given project is likely to have some effects 

upon aIl the objectives of the social welfare function. The choice of 

project evaluation criteria is thus intimately related to the objectives 

of the Development Plan. 'Benefits' must refer to the contributions of 

the project to these objectives, and 'costs' must reflect opportunity 
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costs in terms of these same object~ves,l 

"Benefits and costs, it should be emphasised, have only 

inat~mental significance; we can speak properly of net 

benefits only as applying te given objectives, such as 

'efficiency net benefits' or 'rediatributive net benefits'. 

A criterion of maximiziûg net benefits in the abstract 

ia meaningless." 2 

Project evaluation criteria must be designed so that the 

'correctly' weighted, net benefits (i.e., benefits accrued less the 

benefits foregene from potential alternate employments of resources) 

from the entire investment programme will be maximized. 

B~ "The ~c.op,efor " Gcivérrtmént ,I"flt,e,rve,n,t,ion 

A fundamental theorem of welfare economics which derives from 

general equilibrium the ory states that under perfect competition, given 

perfect divisibility, the market me ch a.n i sm will solve the problem of 

3 the 'efficient' allocation of resources ; where efficiency can be 

defined as a 'Pareto optimal' position at which it is impossible to 

increase the welfare of any individual without causing a reduction of 

the welfare of at least one other individual in the system. 4 Conventiona11y, 

the exceptions to the rule of efficient market allocation under perfect 

competition, when social costs and benefits differ from their private 

counterparts, are classified under the two headings - nonmarket inter-

1. Compare for examp1e R.N. McKean, Efficiency in Government Through 
Systems Ana1ysis;op~cit., p.50; and 3': Tinbergen; The' Design of 
Deve1opment; The Economie Development Institute, IBRD; John Hopkins 
Press; Baltimore (1958); p.33. 

2. A. Maas and others; Desi~n of Water Resource Systems; Harvard Uni-
versity Press; Cambridge (19'6'2'); 'p'.19. "" ,," , 

3. W.J. Baumol, Economie Theory and Operations Ana1ysis; Prentice-Ha11; 
Englewood Cliffs; New Jersey (1961) pp.' 253:"256.-

4. V. Pareto, Manuel d'Econ0ID:ie Poli,tique; Paris (1909) 
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l dependence and public goods. On economic grounds, justification for 

government intervention in the market mechanism of a mixed-enterprise 

economy May be derived from this theorem whsu the private market economy 

violates the conditions of perfect competition, and in cases of the above 

mentioned exceptions. In addition, in the context of the present study, 

a third class of justification may be postulated viz., when the object-

ives of public development policy which comprise the social welfare 

function are not consistent with the attainment of Pareto optimality. 

Thus, with the static,2 general equilibrium framework providing 

a point of departure, the following proceeds to examine justifications 

for the utilization of investment criteria that diverge from the market 

test of private profitability, under the beadings of the three cate-

gories described above. 

B.l. (a) 'Imperfec,tions, in the C,opw,e,ti,tive, ,Structure 

One source of departure from the requirements of perfect compe-

tition arises when elements of monopoly or monopsony exist in the economy 

due to market organization that prevents free entry into some fields of 

production. The profit-maximizing monopolist sets his priees at a level 

which corresponds to the equality of marginal cost with marginal revenue, 

and thus causes a violation of the requirements of efficient resource 

'4 , • , t C 4 , , 

1. M. Blaug, Economie Theo~ in Retrospect; Irwin; Homewood,Illinois; 
(1962); p .548.' . There' is n'ot' full agreement on the appropriateness 
of this classification. For example, Professor J.C. Weldon argues 
that public goods represent a special case of externality, and that, 
therefore, aIl exceptions can be adequately classified undèr the 
single heading of 'externalities'.CJEPS, Vol. 32, No.2, (1966); 
pp. 230-238: "Public Goods (and Federalism)". A similar position is 
also taken by Professor T. Scitovsky, "Two Concepts of External 
Economies"; 'Journal 'of PoliticalEconomy; (April, 1954);Vol.62; 
pp. 143-151. Reprinted' in Âg'a.'iw'ata' 'an'd Singh; The Economies of Under­
developmel1t;Oxford University Press; New York; (196'3); p.297-fin. 

2. Tastes, teChnology and ownership distribution are given. 
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1 
allocation, 1eâding to distortions throughout the economy. When monopoly 

e1ements exist which are interdependent with projects under appraisa1, 

appropriate corrections of prices shou1d be made to correct this diver-
2 

gence between private marginal costs and social marginal costs. 

A second departure from perfect competition arises when the 

government intervenes in the market mechanism by charging taxes and 

tariffs or by granting indu cements or subsidies to specified areas of 

the economy. These government interventions will have differentia1 impacts 

in various markets and will thus disto~t the structure of priees. Further-

more, taxes, tariffs and subsidies are mere1y interna1 transfer payments 

and, therefore, do not represent rea1 costs to the economy. Evaluations 

of the effects of projects shou1d, therefore, inc1ude adjustments for 

these effects. 3 

Unemp10yment and under~emp10yment are very prevalent phenomena in 

low-income countries. 4 In these cases, wages will exceed social oppor-

5 tunity costs, and a corresponding adjustment will consequent1y be required. 

l , .. ( \ , c. il' i' i ,( 

1. M.S. Friedman, Price Theory; Aldine; Chicago (1962); pp. 61-67. Note, 
however, that if the degree of monopoly is uniform throughout the 
economy, the prob1em is obviat.ed. See, for examp1e, W.J. Baumo1, 
Economie Theory and Operati~ns Analysis; ·op~cit., p.257. 

4. « H i 4 

2. See, for examp1e, R.B. Cheneit'y, "The App1mcation of Investment Criteria", 
Quarter1y Journal of Economics; Vo1.67; (February 1953); pp.76-96. See 
a1so O. Eckstein, "Ihvestment Criteria for Economic Deve10pment and the 
Theory of Intertempora1 We1fare Economies"; Quarter1y Journal of Economics; 
Vol.71; (1957); pp. 56-85. ' 

3. See Eckstein; Chenery;ibid., and United Nations, Manua1 on Economic 
Deve1?pment Projetts, ·ep:dt., p.207 ' 

4. There is a very extensive 1iterature in this area; a few examp1~s are 
W,A. Lewis, "Economie Deve10pment with Un1imited Supplies of Labour"; 
The Manchester Scheel; (May 1954); pp. 139-191: R. Leibenstein, "The 
Theory of Unemployment in Backwood Economies"; Journal of Po1itica1 
Economy; (April 1957): R. Nurkse, Prob1ems of Capital Formation in 
Underdeve10ped . Countries; Oxford; (195'3). " 

5. An examp1e of the type of ca1cu1ation required to measure the social 
opportunity cost of unemp10yed labour, see infra, p.53. 
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It should be noted, however, that the existence of unèmployed labour is, 

per se, not necessarily proof of market imperfection; the existence of 

a minimum wage level at s.ome 'institutional' or 'subsistenCE!' wage rate 

1 may be consistent with perfect competition. However, imperfections in 

the labour market in low-income countr~es can generally be attributed 

to institutional or cultural impediments to labour mobility which are 

commonly found2, and imperfections in information transmission because 

of underdeveloped infrastructures. 3 

The final source of market imperfection to be considered, arises 

from the fixed exchange rate structure under which the international 

monetary system is currently organized. As a result, foreign exchange 

rates are frequently out of equilibrium so that import prices do not 

accurately represent their social opportunity costs. Again,corrections 

must be applied to offset such distortions. 4 

B.l.(b) Indivisibilities in Production 

Production indivisibilities do not fit easily into the broad 

categories of classification assumed in this study, because their 

existence, while not necessarily presenting an exception to perfect compe-

tition, do prevent the attainment of conditions of perfect competition. 

1. l thank Professor J.C. Kurien for this clarification. 

2. See, for example, W.1=;. Moore, "Labour Attitudes Towards Industriali­
zation in Underdeveloped Countries"; American Economic Review; (May 
1955); pp. 156-165: B.F. Hoselitz, "Noneconomic Factors in Economic 
Development"; op.cit., pp.28-4l and C. Wolf,Jr., "Institutions and 
Economic Development"; American Economic Review; (December 1955); 
pp. 867-883. 

3.For example, see international comparisons of indeces of literacy 
in S. Kuznets, Economic Change; NewYor~; (1953); p.220 • 

. ( , -

4. See, for example, M. Bruno, "Some Applications of Input-Output Tech­
niques to the Analysis of the Structures and Development of Israel's 
Economy"; in T. Barna (ed.) Structural Interdependence and Economic 
Development; MacMillan; New York; (19'63);' see aIse' H.B. Chenery, 

"The Application of Investment Criteria", op.cit., 
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The principal problem lies in the fact that significant production 

indivisibilities result in a wide range of decreasing costs and thus 

to the creation of 'natural monopolies'. 1 

. 2 
The firet treatment of production indivisibilities by Dupuit 

in 1844 also marks the origin of cost-benefit analysis. Dupuit's analysis 

was concerned with the establishment of criteria for determining the 

social desirability of investments like roads, bridges, canals and 

railways; the analysis of these problems remains basically unaltered. 

If there are decreasing average costs over the range of output relevant 

to its demand conditions, the firm cannot avoid incurring a loss, if 

conditions of efficient resource allocation are to be maintained through-

out the economy with pr~ce equal to marginal cost. Dupuit's test of 

whether such an operation should receive public subsidy consisted in 

whether revenues plus consumers' surplus (as measured by the area under 

the demand curve) 3 exceeded the projects costs. 4 

1. See A.P. Le~ner, Economics of Control; MaCMillan; New York; (1946) 
p. 188. 

2. J. Dupuit, "On the Measurement of the Ytility of Public Works~ fixst 
published in Annales des Ponts et Chaussees; Sere 2; No. 8 (1844); 
English translation in International Economic Papers; No. 2; London; 
MacMillan; (1952) pp. 83-11.0. 

3. For a comparison and appraisal of various concepts of consumers' 
surplus see l.M.D. Little, A Critique of Welfare Economics; (2nd.ed.) 
Oxford University Press; London; (1957)'; Chapter 10. 

4. Compare with Lerner, op.cit.,Chapter 16. Lerner's solution is slightly 
different in that it includes consideration of any producer's surplus 
that might accrue. See, S. Enke, Economics for Development;Prentice 
Hall; Englewood Cliffs; New Jersey; (1963); pp. 274-276, for a discus­
sion of considerations that enter into pricing policies for natural 
monopolies, with special reference to low-income countries. 
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B.l.(c) Incompatibility of Perfect Competition with Pareto Optimality 

As previously stated, the market mechanism, organize'd under 

perfect competition will not result in the achievement of Pareto optima­

lit y when divergence occurs between social and private costs and benef!ts. 

With full cognizance of the disputed value of such'a classification,2 

these divergences will here be described under the headings of non-

market interdependence and public goods. 

B.2.(a) Non-Market Interdependence 

Non-market interdependence refers to interdependence between 

consuming and/or producing units whiCh is direct, i.e. it does not act 

through the market mechanism. 1 Therefore, (by definition) in suCh cases, 

transactions that occur in the market will not reflect their full effect 

on society, so' that perfect competition will not be sufficient to move 

the market eC.Oi:l(,)T!ly to a position of Pareto optimality. 

Direct interdependence occurs when a consumers' satisfaction 

are affected by the satisfactions of other consumers or by the activities 

of producers, that do not operate through the market.meChanism; and when 

a producer's output is influenced by non-market activities of consumers 

3 
or of other producers. The case of direct interdependence between prod-

ucers is generally known as "external economies and diseconomies" in 

4 5 
equilibrium theory, or as "technological external economies", because 

. , 

1. T. Scitovsky, "Two Concepts of External Economies", op.cit., p.296. 

2. See infra, p.lS, f.n.3. 

3. For examples of each of these cases and a discussion of their actual 
importance, see T. Scitovsky, ·op~cit., pp.296-298 

4. ibid., p. 297. A discussion of external economies in the context of 
development economics follows. 

5. J. Viner, "Cost Curves and Supply Curves"; Zeitschrift fur Nationalo­
konomie; Vol. 3 (1931); pp. 23-46. 
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their effects occur through the firm's production function. 

While direct interdependence among consumers is recognised as 

a very pervasive phenomenon which weakens the applicability of an 

1 
important segment of welfare economics, technologica1 external econo-

mies (as weIl as the two intermediate cases) occur fnfrequently and, 

therefore, do not significantly affect the ana1ysis in the field of 

production. 2 

B.2.(b) Public Goods 

Public goods or collective goods may be described as goods and 

services which have the property that they must be consumed in equal 

3 amounts by aIl. Examples of collective goods are defence expenditure, 

internaI security, public health and flood control. The difficulty 

associated with the pricing of public goods excludes the possibility 

of their coming into existence if left to private initiative. Whereas 

in the case of "normal" or "private" goods aggregate demand is derived 

by the horizontal summation of individual demand curves; in the case 

of public goods, individual demand curves must be summed vertically to 

1. See, for example, M.C. Kemp, "We1fare Economics: A Stocktaking"; 
Economic Reèord; Vol. 30 (1954); pp. 245-251, and T. Scitovsky, op.cit_~, 
p.' 297; E.J. Mishan, "A Survey of Welfare Economics: 1939-59"; Economic 
Journal; (1959); Reprinted in American Economic Association and Royal 
Economic Society Surveys of Economic -Theory;Vol.l; pp.154-222 suggests 
that direct interdependence between consumers is not likely.to be a 
powerful force. Contrast with this the literature in development 
economics on the "demonstration effectIf. 

2. See, for examp1e, J.E. Meade, "External Economies and Diseconomies in 
a Competitive Situation"; -Economic Journal; Vol. 62 (1952); pp. 54-67, 
and T. Scitovsky, op.cit., p. 29'9.' ,~ 

3. R.A. Musgrave, The Theory of Public Finance; McGraw Hill; (1959); New 
York; pp. 8-12; P.A. Samuelson, "The Pure Theory of Public Expenditure"; 
Review of Economics and Statistics; (November 1954); pp. 387-389; 
R.E~ Stat; ~November 1954; pp. 387-9 and November 1955; pp. 350-6, 
respectively. For a divergent view, see J.C. Weldon, "Public Goods (and 
Federalism)"; The CanàdiaIi -Journal 'of- Economics and Political Séience; 
Vol. 2 (1966); pp. 2'30:"23'8. ( - . , l , - 1 
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arrive at aggregate demand, because of their quality of being consumed 

by aIl members of society in equal quantities. 

1 
As Wicksell has pointed out, attempts to discover individual 

demand functions are likely to be unsuccessful since individuals are 

likely to understate their demand (if they expect to have to pay on the 

basis of this criterion) when they are aware that the magnitude of their 

personal payments for consumption of the collective goods, will not 

alter the quantity which they will finally consume. Thus the market 

mechanism cannot solve the problem of resource allocation to collective 

goods, which must derive from some type of collective or government 

estimate; and the market will, therefore, fail to provide this type of 

attainable social ~enefit, so that a position of Pareto optimality will 

not be achieved. 

B. 3. (a) "Dynamic" External Econoplies 

The literature concerned with the evaluation of projects, which 

has been evolved with special reference to the economic and structural 

contextof public investment in the United States, stresses that only 

'technological' external economies and diseconomies may appropriately 
2 

be accounted among the effects of a project; 'pecuniary' external econo-

3 mies, which are reflected through the market mechanism by changes of 

related input and output prices, are declared irrelevant to assessments 

of social costs and benefits. Prest and Turvey state this argument as 

follows: 
( 4 

1. K. Wicksell, Finanztheoretische Untersuchungen; Stockholm; (1896). 
( . , 

2. See, for example, McKean, op.cit., Chapter 8; A.R. Prest and R. Turvey, 
"Cost Benefit Analysis: A Survey"; The American Economic Association 
and the Royal Economic Society'Survexs of Economic Theory-; Vol.3; New 
York; (1966); pp. 155-207; J. V. Kru t'il l'a', "Welfare Aspects of Btmefit 
Cost Analysis"; Journal of Po1itica1 Economy; Vol. 61; No.3; (1961) 
pp. 226-235, reprinted in' S.C. Sm'fth and E.N. Cast1e (ed.) Economics 
and Public Poli~y in Water Resource Deve10pment; Iowa State University 
Press; Iowa; pp. 22-34. 

3. See J. Viner, op.cit. 
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"In other words, we have to eliminate the purely transfer 

or distributional items from a cost-benefit e~aluation. 

We are concerned with the value of the increment of output 

arising from a given investment and not with the increment 

of value of existing assets." l 

In a frictionless economy, any one of a set of competing projects rep-

resenting equal quantities of expenditure wou1d.be expected to provide 

equal Keynesian multiplier effects. 2 Thus in each case these benefits 

would be offset by an equal opportunity cost of the project, so that 

this aspect of their contribution to welfare (in the Pareto sense) 

would have no relevance for a ranking criterion. 

As has already been documented, technological external 

economies typically have a minor practical significance. 3 Thus it would 

appear that external economies would in general evolve 1ittle attention 

in discussions of project selection criteria. However, the literature 

of Development Economics provides a v.ery prominent place to external 

economies, as, for example, in the following quotation by Professor 

Rodenstein-Rodan: 

"External economies may there [in economically depressed 

area] be of the same order of magnitude as profits which 

q. ,; 

1. See Prest and Turvey, op.cit., p.160. Compare this formulation with 
the following conclusion by Graaff,op.cit., (p.92) " •••• the size­
distribution dichotomy [in the valuation of an increment of output] 
is inconsistent with the basie Pare tian value judgements that indi­
vidual preferences are to count and that a cet~par.increase in one 
man's....well-being increases social well-being." Nevertheless, with 
proper qualifications, their statement could be acceptable. To quote 
Krutilla;op~cit., p.24, "Kaldor's production-distribution dichotomy 
and the resulting test of an increase in real in come appear supportable 
for the more or less marginal adjustments for which benefit cost cri-
teria were or~ginally developed and typically applied in the United States." 

2. Given an aggregate marginal propensity to consume that is independent 
of income distribution. 

3. See previous footnote, P.20, No.2. 
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appear on the profit and 10ss account of the enterprise." 

Professor Scitovsky has reso1ved this apparent contradiction by providing 

a definition of externa1 economies which app1ies to the "theory of 

2 
industria1ization of underdeve10ped countr~es", in contradistinction 

to Meade's definition of techno10gica1 extern~l economies whose 

3 
re1evance app1ies to genera1 equi1ibrium theory. The former externa1 

economies may be said to occur "whenever the profits of one producer 

are affected by the actions of other producers." 4 Symbo1ica11y, this 

may be expressed as: 

P = P (x, 1 , 
1 1 1 1 

c , 
1 

. ... , x ,1, c , 
·2 2 2 

... ) . , 

where, 

and, 

P represents the profits of the firm under consideration; 
1 

x represents its output; 
1 

1 , c , ••• represent its uti1izat~on of factors of production; 
1 1 

x , 1 , c , U. represent the outputs, and the inputs, respective1y 
222 

of aIl other firms. Whenever non-zero terms at the right of the 

semi-co10n are identified as operative, externa1 economies may be said 

5 
to occur. 

1."Prob1ems of Industria1ization of Eastern and South-Eastern Europe", 
Agarwa1a & Singh, p.2S0. 

2. Scitovsky, "Two Concepts of Externa1 Economies", op.cit. 

3. Meade, op.cit. 

4. Scitovsky, op.cit., p. 300. 

5. Externa1 diseconomies have the same definition"but their effects 
on Pare to reduce it. 

1 
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Examples of "dynamic" external economies May be listed as follows: 

expansion in industry Amay give rise to profits to 

l an industry that is supplied by industry A with inputs; 

II an industry that produces an input used in industry A; 

III an industry whose product in complementary in use to the product 

of industry A; 

IVan industry whose product is a substitute for a product used as 

an input in industry A; and 

V an industry whose product is consumed by pers ons whose incomes 

are raised by the expansion of inèustry A. 

The reasons why general equilibrium the ory and development 

the ory come to such different conclusions with respect to external econo-

mies, May first be found in the fact that countries that fall within the 

scope of the latter discipline tend to have an indus trial sector which 

is small relative to optimum-sized production units which have been 

designed in the indus trial countries. 

"The situation i8 very different in underdeveloped economies. 

There, a single investment can make a big addition both to the 

total marketable output of a product and to total money in come , 

and this means that considerations of interdependence ••• assume 

great importance. For, in such cases, estimates of the profita­

bility and desirability of investment and of the optimum size 

of investment become very different when interdependence is 

taken into account from what they are when interdependence is 

ignored. It is obvious that the estimates whidh ignore interde­

pendence are the wrong ones; and it can be and has been shown 

that the private entrepreneur makes estimates close to these when 

he bases his judgement on market information alone." 2 

1. Compa~e Scitovsky,op~cit., p. 305. 

2. T. Scitovsky, "Growth - Balanced or Unbalanced?"; in M. Abramovitz 
and others; The "Allocation of Economie Resources; Stanford University 

Press; Stanford; (1959); 207-217; ~"pp. 211-212 
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A second inadequaey of general equilibrium theory with 

respect to economic development, derives from the static nature of its 

assumptions. Adjustments to new investments do not occur instantaneously 

and simultaneously, but take place over time. Market prices, which pro-

vide the information with which investment decisions are made, reflect 

present conditions which objectives of the Development Plan may seek 

to radically transform, but not those of the future when operating costs 

must continue to be applied and the revenues from the project are earned. 

Where there are underdeveloped capital markets, stock exchanges, and 

futures markets in commodities,l market prices will tend to serve even 

2 less adequately as signalling devices for private investment. Thus 

pecuniary external economies which may stimulate expansion in other 

sectors of the economy, but will not be reflected in market prices and 

hence, neither in calculations of private profit, should be considered 

as a social benefit deriving from the investment. 

A third reason follows from the extent to which resources 

(especially labour) may be unemployed or underemployed, a factor which 

has received a very extensive treatment in the literature of Economic 

3 
Development. This argument gains particular strength when institutional 

. 1 

1. See, for example, C.Wolf,Jr., "Institutions and Economic Development"; 
op~cit., pp. 867-883. 

2. Professor K. Arrow has argued that futures markets could provide an 
adequate signalling device for investment decisions. See T.Scitovsky, 
"l'wo Concepts of External Economies"; . op. ci t., p. 306 (f~ n. ); also 
O.Eckstein~ ·op~cit., p.58. However, L. Johansen has argue d' to the 
contrary. "Some Problems' of Pricing and Optimal Choice of Factor 
Proportions in a Dynamic Setting!!;' Econorllica; Vol. 34; (May 1967); 
pp. 131-152. 1 

3. See Lewis, Nurkse etc. in previous footnotes. 
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imperfections
l 

and structural imbalances2 result in widely differing 

secondary stimuli from alternate investments. In cases where industriali-

zation is desired but structural interdependence is at a low level in the 

economy, pecuniary external economies will be very important for economic 

development. For example, an export sector May be substantially expanded 

without inducing significant complementary investments in other sectors 

of the economy.3 On the other hand, expansion of a sector which supplies 

domestic demand but requires substantial imported inputs and replacements, 

need not result in expansion of the exporting sectors, so that balance-of­

payments disequilibrium May result, and dependence on aid 1l!ay increase. 4 

Finally, Professor Scitovsky provides an important ~nstance of 

external economies operating on the internat~onal level, in which case 

they mayelead to private investment decisions with a bias against import 

substitution, in countries which are at low levels of industrialization. 

" •••• private profit •••• probably comes closer to registering 

the social welfare of the world as a whole than that of a 

single nation~ Bence investment tends to be more profitable 

in export industries and less profitable in import-co~peting 

industries than would be desirable from the narrow national-
5 

istic point of view." 

1. Discussed previously under market imperfections. See especially 
C.Wolf,Jr., op.cit. 

2. For example, an attempt to construct an input-output table for 
Tanganyika resulted in only 23 out of 306 cells being filled with 
significant coefficients. G.E. Eleish, "The Input-Output Model of 
a Developing Economy: Egypt"; in T.Barna (ed.), Structural Interdep­
endence and Economie Development; MacMillan; New York; (1963). In fact, 
Eleish recommends that inde ces based on structural interdependence be 
employed as a definition to distinguish between "developing" and 
"highly underdeveloped" economies. ibid., p.203. 

3. Compare H.W. Singer, "The Distribution of Gains Between Investing 
and Borrowing Countries"; American Economie Review Proceedings; 
Vol.40; (1950); pp.473-485. ' 

4. For example, see Lewis, "Development Planning"; op.cit., pp.38-55. 

5. Scitovsky, "Two Concepts of External Economies"; op.cit.,p.307. 
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" e B.3. (b) ''J!!l~.H~~.f;~<t.·f~~U$itr:1..\N:·.~~~?t'' 

The infant indust~y argument has a long history in economic 

analysis; while usually being att~ibuted to Freidrich List, it was clearly 

- 1 
implicit in the policies of the Mercantilists. The argument has elements 

2 bath of dyn~ic externalities and of economies of scale. Time may be 

required for factor supplies to a new industry to become established 

in a dependable manner, and to be of adequate quality; raw materials, 

manpower and distribution outlets may have to be developed, and credit 

faciltties established, The general development of infrastructure in 

the economy, may also act ta reduce costs to the industry. On the other 

hand, the initial size of the market may retard operations at optimum 

levels, and increasing returns may appear with the growth of the market, 

so that the industry may, in time, become competitive internationally. 

While calculations of private profit in such cases may not attract invest-

ments, gove~nment may find it appropriate to temporarily subsidise infant 

industries, when important externalities der ive from them, or when the 

social rate of discount is below the marginal private internal rate 

3 of retur.n. 

B.3.(c) Objectives of Development'Planning 
, .• •. « 4 _ 

"Consumption is the sole end and purpose of aIl production; 

and the interest of the producer ought to be attended to, 

only so far as it may be necessary for promoting that of the 

consumer. The maxim is -so perfectly self-evident, that it 

would be absurd to attempt to prove it." 4 

i t. i , i 'i < il' 

1. See, for example, P.W. Van Hornick, "Austria Over AlI, If She Only Will"; 
(1684) Reprinted in K.W. and L.L. Kapp, History of Economic Thought; 
Barnes and Noble; New York; (1949); pp.47-63 

2. W.A. Lewis, "Development Planning"; op.cit., p.34. 

3. See following discussion on social vs. private time preferences. 

4. Adam Smith; Wealth of Nations; Modern Library ed., Random House; 
New York; (1937) p'.625. 
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"Consumption - to repeat the obvious - is the sole end and 
1 object of economic activity." 

Acceptance of the above positions, still leaves some import-

ant problems of defining a social welfare function unsolved, principally: 

i) how consumption is to be distributed over time; (ii) how consumption 

is to be distributed among individuals, at every point in time; and, 

(iii) how consumption is to be distributed among different goods and 

services at eve~ point in time. These questions are partly ethical in 

nature, and must ultimately be decided by the political process. A deve-

lopment plan specifies these decisions in the form of the objectives 

of the plan, their relative wéights and their constraint levels. The 

principal objectives of planning may be described under the following 

2 categories: 

1. To increase consumption of goods and services per capita. In this 

study, unless otherwise specified, the population growth rate is 

assumed predetermined, or exogenous to the planning model, so that 

this objective effectively becomes: to increase the level of aggre-

gate consumption of goods and services. If the maximization of ag-

gregate consumption were the sole objective of development planning, 

then the achievement of a Pareto optimum would be consistent with 

the maximization of social welfare. 3 Aggregate consumption benefits 

from a project should measure consumers' willingness to E!r for the 

1. J.M. Keynes, The General Theory; MacMillan & Co; London; (1960) p.l04. 

2. Compare lists of objectives of development planning in E.P. Rolland 
with R.W. Gillespie, Experiments on a Simulated Underdeveloped Econo-
my: Development Plans and Balance-of~Payments Policies; The Massachusetts 
Institute of Technology Press; 'Cambr!dgë; Mass.; (1963) p.4 and 
S.A. Marglin, Public Investment Critéria; op.cit., pp.19-23. 

3. o. Eckstein, op.cit., pp.56-85. This assumes that the market rate of 
interestffully reflects social time preference, and thatprivate' and 
social risks are identical; see following section for fuller discus­
sion of these problems. 
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1 

output, under the assumption of 'consumer sovereignty'. Willingness 

2 to pay may b~ approximated by the area under the market demand curve. 

Thus, in the figure below, consumers' willingness to pay for quantity 

Xo may be measured by the shaded area. 3 

'r.' •. 

t. t • i 

1. A. Maas and others; Desigp, of, l(l.a,te,r ~esource System; op.cit. ,pp.22-28 

2. This assumes constant marginal utility of income. Compare with 
r.M.D. Little, Critique of Welfare, :Economics; op~cit., Chapter 10.. 

3. Complications arise when the output of a project does not completely 
go to consumption; see discussion of this problem, in following, as 
weIl as measurements of costs in non-optimal situations. 
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2. Redistributive Objectives. In a highly industrialized country like 

the United Sta~es,whe~e government projects are effected for marginal 

adjustments in the market economy, and where fiscal measures can 

generally fulfil distributional objectives, project evaluation may 
l, 

be pursued without explicit consideration of redistributive objectives. 

In low-income countries, however, an individual project may have a sub-

stantial impact on the economy, and the scope of fiscal or pricing 

pôlicies for redistributive purposes may be severely limited by social 

and political factors. 2 There are also important economic considera-

tions: manipulation of prices may result in mal-,allocation of resources, 

when prices are caused to differ from marginal costs; and the application 

of taxes (other than lump sUro taxes, which are politically the most 

difficult to impose) will tend to produce dis-incentive effects. 3 

Thus considerations of redistribution of wealth among individuals, 

groups and regions will, generally, have to play an important role in 

decisions to allocate investment resources. 

3. To satisfy 'merit-wants!. Professor Musgrave has defined merit wants 

as special instanees when" ••• public policy aims at an allocation of 

4 resources which deviates from that reflected by consumer sovereignty." , 
• • '. L • C ... t ( ••• • c • l C (i. .. i 'i i , , , • < 4 '1 ~. (' 

1. See previous footnote, Page 22, No.l. 

2. See W. Heller, "Fiscal Policies for Underdevéilioped Economies"; in 
United Nations~Taxes andFisca~ Policy 'in Underdeveloped Countries; 
United Nations; New Yôrk;" (1'9'5'4) ;' pp. 1'0:'22'; reprinted in B.Okun and 
R.W. Richardson (eds.) 'Studies in -Economie Development; op.cit., 
pp.44S ... 476; especially pp'.464~466'.' AIso O.'Eckstein,opl.cit. ,p.83; 
G.M.Meier, in'idem (ed.) Leading'Issues in Development Economies; 
~ford University Press; New York; (1964) pp.127-l29; and S.A. Marglin, 

, 'Public Investment' Criteria; op~ cit;., p.2l. ' 
.,.. i'.. . 

3. Heller and Marglin~~. 

4. R.A. Musgrave~ 'op~cit., p.9 and also pp.13-l4. 
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Common examples of merit wants are free school luncheons, subsid!sed 

low-cost housing, free or subsidised education, and limitations or 

regulations on the consumption of alcoholic beverages and narcotics. 

4. To limit dependence on foreign aid. l This objective frequently derives 

2 
from political considerat:tons; but the fact that aid volume is 

highly uncertain and, therefore, makes development planning unreliable, 

when there is heavy dependence upon aid is another important consider­

ation. 3 A project's benefits with respect to this objective may be 

measured by the value of its contribution to exports or import sub-

stitution less the value of the import requirements for the initiall 

4 investment and of operating inputs. 

Thus ends ·the list of categories of the objectives of 

5 
development planning considered in this study. It should be noted 

that, in general, there is imperfect complementarity between these 

objectives, so that no single one of them may be considered as an adequate 

index of social welfare (or economic development); when society is opera-

ting on its social welfare frontier, a marginal increase in any objective 

may req'uire trading-off some amount of the others. Thus, for example, 

increasing aggregate consumption may have to result in some sacrifice 

1. Compare with W. W. Rostow' s definition of "self-sustaining growth", 
op.cit., pp.39-40. 

2. See, for example, W.A. Lewis, Dev,elopment Planning; op.cit., p. 143. 

3. The uncertainty associated with United States aid has been particularly 
evident in the latest two or three years. See following section reg­
arding the implications deriving from uncertainty. 

4. Compare with R.B. Chenery, op.cit." 

5. A frequently cited objective that does not appear here is the reduct­
ion of unemployment and underemployment. See, for example, Rolland and 
Gilléspie,op.cit •.. Rowever, unless unemploynient is considered politi­
cally or socially undesirable, per se, this objective can adequately 
be represented within the aggregate consumption and redistributive 
objectives. 
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of the rediètributive objective, or of merit wants, or of independence 

from foreign aide 

A second point to note is that the fulfil1ment of the objectives 

is not expected to occur instantaneously but in a graduaI development 

over time. There will thus be a second dimension of choice when the 

satisfaction of some level of an objective in the present may require 

a sacrifice in the level of that or some other objective in the future. 

It is these problems of intertempora1 welfare considerations that pro-

vides the subject of the next section. 

B.3.(d) Intertemporal Comparisons of Welfare 

As both the benefits and the costs of a project extend over 

a period of time, some basis for comparison of effects at different 

points in time is required. As has been previously outlined, the weight-

ing of contributions to objectives at different points in time entails 

the same methodological procedure as the relative weighting of different 

objectives at the same point in time; and the weighting may equa1ly be 

performed explicitly or, implicit1y by setting constraint levels on the 

attainment of objectives for the different time periods. Ultimately, 

government-imposed value judgements - those that are expressed in the 

social welfare function - will have to determine the intertemporal com­

parisons of the various objectives of social welfare. l This section 

will attempt to c1arify the considerations that enter into the inter-

pretation of the social welfare function with regard to the selection 

of intertemporal weights. 

1. See A.P. Lerner, op.cit., pp.262-3 and, J. de V. Graaff, op.cit., 
pp. 99-105. 
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Under perfect competition, profit maximizing firms will 

hire resources unti1 the value of the marginal product of. the resource 

is equa1 to its priee; in the case of capital, capital will be hired by 

the firm unti1 its marginal productivity (the marginal efficiency of 

capital) equa1s the interest rate. The supp1y of savings, and invest-

ment demand will be equated at the equi1ibrium interest rate, and an 

optimal allocation of capital may resu1t, provided that certain condi­

tions obtain. 1 However, the resu1tant allocation of resources may not 

be optimal in a strict Paretian sense, since current saving and invest-

ment decisions Will affect the we1fare of future generations, whereas 

the preference functions of these future individua1s will not be rep­

resented in the current capital market. 2 A second objection to the use 

of the market rate of interest to represent social time preferences 

suggests that co11ective1y individua1s are concerned with the welfare 

of future generations and wou1d discount future consumption at a lower 

rate, were it not for the atomistic organization of the market which 

a110ws very 1itt1e significance to the preferences of any individua1. 

1. No direct interdependence, no indivisibi1ities, optimal allocation 
'of resources initia11y and over time as a resu1t of investment. 
Compare O.Eckstein, op.éit., pp. 56-85; especia11y pp. 57-59. However, 
these resu1ts are 1imited to the static ana1ysis. When 'dynamic' 
externa1 economies obtain, the market mechanism ceases to provide 
the information for optimum investment decisions. See previous discussions. 

2. See Graaff, op.cit., Chapter VI; O.Eckstein, op.cit., p.57; A.K. Sen, 
Choice of Techniques; An Aseect of the Theory of P1anned Economic 
Deve1opment; Basil B1ackwe11; Oxford; (1962; p.83. 
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" ••• because of ••• altruistic external effects, a political 

distillation of individual time preferences for consumption 

over investment may weIl be different from a market distil­

lation of these preferences, and may be preferred by each to 

the market distillation."l 

The use of the market rate of interest for purposes of 

intertemporal comparisons is confronted by the reality that capital 

markets function with the simultaneous use of several rates, and that 

the identification of the appropriate rate becomes a meaningless task, 

as the following 'quote within a quote' emphasizes. 

"His [K.E •. Boulding's]2 main contention surely is invincible: 

the search for a 'pur.e' interest rate in abstraction from 

'risk; liquidity, convenience, etc.' is meaningless, 'a search 

[in a dark room] for a black cat that isn't there.'" 3 

Prior to proceeding with the considerations that enter 

into intertemporal comparisons, it should first be established that 

future benefits should be discounted. 4 On the presumption that develop-

ment planning proves successful, and that some economic development will 

1. A. Maas and others, Desi~ of Water Resource Systems; op.cit.,p. 48; 
Prest and Turvey, op.cit., pi." 169; A.C. Harberger, op.cit., p. 140, 
rejects this latter argument. Also S.A. Marglin, "The Social Rate of 
Discount and the Optimal Rate of Investment", Quarterly Journal of 
Economics; Vol.77; (February 1903); pp. 95-111. 

2. K.E. Boulding, "M. Allais , Theory of Interest"; Journal of Political 
Economy; Vol. 59; (February 1951). ' ( 

3. G.L.S. Shackle, "Recent Theories Concerning the Nature and Role of 
Interest"; American Economic Association and Royal Economic Society 
Surveys of Economic Theory; Vol. 1; p. 141. 

4. For an excellent survey of the Neoclassical literature of the inter­
temporal problem, see R.E. Kyenne, The Theory of General Economic 
Equilibrfum; Princeton University Press; Princeton, New Jersey; (1963); 
Chapter 4. 
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1 
occur, a sufficient argument for discounting future benefits is provided 

by diminishing marginal utility. Following is a presentation of this 

case by Professor A.K. Sen. 

"The facts that tas tes and preferences change and needs grow 

over time as weIl as that interpersonal comparison is not 

quite valid, lead to a great many difficulties (logical and 

practical) which make the application of this principle rather 

debatable. But there seems to be a common-sense case for not 

ignoring this tendency altogether, especially when we are 

considering 

subsistence 

existence." 

underdeveloped economies rising from the bare 

level to some more tolerable level of economic 
2 

Thus some form of discounting procedure3 must be applied 

to future benefits, and the market mechanism will not provide adequate 

information for the determination of discount rates4 for planning pur-

poses. In order that the exposition may be presented in a manageable 

form, the following discussion of intertemporal investment criteria 

will be limited to the aggregate consumption objective only. In addition 

1. In the context of this study, a definition of economic development 
which employs value judgements of the Paretian type may be applied. 
Thus economic development may be said to occur when at least one of 
the specified objectives of the social welfare function has attained 
a higher level of performance while none of the other ôbj.e~tIf:.ves have 
declined. Compare with S.A. Marglin, Public Investment Critetia;op.cit., 
pp. l· 37-39:,;; . 

2. A.K. Sen, op.cit., p.84; OoEckstein, op.cit., p. 76, develops a simi­
lar argument. Sêe also, S.A. Marglin, Public Investment Criteria; 
op.cit., po 47. Other arguments for discounting future benefits are 
essentially related to the problem of uncertainty, of which more will 
be said in following. 

3. Explicitly by specifying discount rates, or implicitly by specifying 
constraint levels for the objectives at different times. The following 
will assume, for expositional purposes, that the former method is 
employed. 

4. As has already been mentioned, there is no logical reason why a dif­
ferent value for discount rates should not be applied in every periodo 
In addition, each objective should probably be discounted at a dif-
ferent set of rates. Compare with S.A. Marglin, Public Investment Criteria; 
op 0 ci t., P 0 67, f on 0 1. 
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the exposition will assume a single social time preference rate of discount.
l 

When there are significant departures from the competitive 

model in the economy, the marginal rate of return to private investors 

will differ from the marginal contribution of private investment to 

2 
aggregate consumption (the marginal rate of return of aggregate consumption.) 

When an investment contributes a greater than marginal quantity to the 

market supply of a given commodity, aggregate consumption benefits (in 

the form of consumers' surplus) created will exceed the revenue to the 

producer. 3 Furthermore, when resources are not fully employed (e.g. labour) 

a gap between their priees and their marginal productivities reflects a 

divergence between private costs and social opportunity costs. In addition, 

the government will arrive at a social time preference rate of discount 

for aggregate consumption benefits from independent considerations. 4 

The simultaneous existence of these di~ferent rates ~of 

discount and of return) in a nonoptimal situation, is the critical aspect 

of the intertemporal crmterion problem. 5 On the one hand, when public 

projects displace private investment, the opportunity cost (in terms of 

aggregate consumption benefits foregone) of these displaced resources 

must be discoünted at the social discount rate. On the other hand, when 

a part of the aggregate consumption benefits that result from a project 

are reinvested in the private sector, these must be revalued. l quote 

Professors Prest and Turvey's concise summarization of the problem: 

... \ , 

1. Compare Harberger, Eckstein, Marglin,op.cits. 
( 

2. Intertemporal problems will be generally discussed in the following 
only with respect to the aggregate consumption objective for purposes 
of simplifying the exposition. Intertemporal problems with respect to 
the other criteria would require fundamentally similar considerations. 

3. See A. Maas, et.al,op.cit., pp. 55-58., and previous discussions. 

4. These are discussed in fo11owing. 

5. Compare Prest and Turvey, op.cit., pp. 158-9. 
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" ••• the conditions for a welfare maximum are not likely to 

be fulfilled throughout the economy. If they were, and so 

resource allocation were optimal, the marginal social rate 

of time preference and the (risk-adJusted) marginal social 

rate of retunn from investment would coincide. A single rate 

of interest would then serve both to compare benefits and 

costs of different dates and to measure the opportunity cost 

of private investment which is displaced by the need to pro­

vide resources for the projects in question. As things are~ 

however, no single rate of interest will fulfil both functions 

simultaneously; in a non-optimal world there are two things 

to be measured and not one." 1 

In the remainder of this section, Iwill, accordingly, proceed to 

examine separately the social time preference rate of discount and the 

social opportunity cost of capital. 

(a) The Social Time Preference Rate of Discount. 
,t,' .. 'I, 'l\·~ 

The choice of the social time preference rate of discount 

for the aggregate consumption objective, will determine the pattern of 

the benefit streams of projects which are selected. ~igu~e 7 illustrates 

(a) 
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1. Prest & Turvey, op.cit., p. 158 
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the benefit streams of two independent projects with unit opportunity 

costs (in terms of aggregate consumption foregone). This represents a 

situation of 'dominance' in which project A is superior to project B 

by aIl criteria. Note, however, that the choice of discount rate retains 

some relevance even in this case, since at rates higher than 'ro' 

neither of the projects.yields exceeds its costs, sothat both would 

be rejected. 

1 , 
i 

1 
1 
1 
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In Figure 8, the selection of projects is a more difficult 

matter. Projects C and D in both 8(a) and 8(b) illustrate two typical 

patterns of benefit streams against which discount rates discriminate 

in the same manner, as illustrated in 8(c). 1 Again, at rates_higher 

than 'ro', both projects will be rejected. However, at rates whiCh are 

less than 'rI', project C will be preferred; at rates which are higher 

than 'rI', project D will be preferred. 

To summarize, the choice of a 'high' social time-preference 

rate of discount will discriminate against projects with long gestation 

periods, low initial yields and longer lives, in favour of projects with 

short gestation periods, high initial yields and shorter lives; and vice= 

versa, for low rates. The broader interpretation of these results is 

that the choice of the social rate of discount implies a choice of the 

2 growth path for the economy: a high rate of discount for future·consum-

ption implies less willingness to give up present consumption to invest-

ment so that a slow and graduaI growth path results; a low rate-will 

favour higher levels of investment and a growth path whidh rises very 

slowly at first, but then mudh more steeply after the investments begin 

to provide their pay-offs. <See Figure 9 on next page. ) 

If the aggregate consumption objective was the only objective 

in the social welfare function, the interest rate which will provide the 

optimal growth path could be derived, from given initial conditions. 3 

4 < ; 

1. Compare with S.A. Marg1in, Public Investment Criteria; op.cit.,pp. 64-66. 
• ( t; . c , 

2. Compare with O.Eckstein, op.cit. In the competitive mode1, however, 
growth path does not present a problem: an optimal growth path will 
result from the maintenance of Pareto efficiency at aIl points in time. 
See F.M. Bator, "On Capital Productivity, Input Allocation and Growth'.'; 
Quarterly Journal of Economies; Vol.7l; (February 1957); pp. 86-106; 
p.l05; and' A. Maas and 'others,op.cit., pp. 58-59. 

3. See O.Eckstein, op.cit. 
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Figure 9 

1 

' ... ' ',L.otir 1'A"S, '. 
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Unfortunately, in the present context of a social welfare function with 

multiple objectives, there can be very little guidance to the'precise 

level of the discount rate. Professor Marglin provides the following 

limited guidance to the relationship between the social discount rate 

(i) and observable rates of capital productivity: "F will be greater 

1 
/ 

or smaller than.the marginal rate of return of consumption to investment 

according to whether the over-all rate of investment is judged smaller 

or greater than optimal in terms of the aggregate consumption objective. 

(Even this litt le cannot be said about the relationship between rand 

1 
[the marginal private rate of return])." 

i , \ " , { 

1. S.A. Marglin, Public Investment Criteria; op.cit., pp.54-55. 
' .. i. (' t,; (i ( 

! 
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(b) The Social Opportunity Cost of Public Investment , 

In evaluating the social opportunity cost of. public invest-

ment, a few fundamenta1 considerations must be observed. With respect 

to the aggregate consumption objective, the social opportunity cost of 

public investment must include the direct reduction in private consump-

tion which the utilization of additional resources for public investment 

°entai1s, plus othe present value of the consumption stream resultin~ from 

disp1aced private investment. To the extent that public investment employs 

resources that wou1d have otherwise remained idle, opportunity costs 

will be correspondingly lower. 

A second major consideration requires that adjustments be 

made for reinvestment of consumption benefits. Thus if the public project 

that is being evaluated is a steel mi11, the part of its 9utput that 

enters into the fabrication of machines to be employed in the private 

sector, cannot be counted as aggregate consumption benefits directly; 

but only indirect1y, in the form of the present value of the aggregate 

consumption stream of benefits produced by the machine, which can be 

attributed to its steel input. 

In the remainder of this section, some simple mode1s, that 

have been deve10ped by Professor Marglinl to illustrate the method of 

ca1cu1ation of social opportunity costs, will briefly be summarized. 

The pattern of presentation of the problem only with respect to the 

aggregate consumption objective will be continued as before; the presen-

tation must be viewed as i1lustrative of the type of considerations that 

1. S.A. Marglin, "The Opportunity Cost of Public Investment"; Quarterly 
Journal of Economics; Vol.77; (May 1963); pp. 274-289 and Public 
Investment Criteria;op~cit., pp. 54-69. 

( c . 
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in general, must be applied with respect to aIl objectives. 

(i) Opportunity cost of public investment, with full employment (a). 

a = 9 • p/- + (i - e) r .1 

where, 

o = the proportion of private investment displaced per 

'dollar' of public investment; 

P = annual rate of a perpetuaI consumption stream that 

results from the investment of one 'dollar' in the marginal private 

investment; 

r = social time-preference rate of discount of aggregate 

consumption. 

Here, (0 • p) represents the annual value of the perpetuaI consum­

ption stream displaced per 'dollar' of public investment. This is 

divided by r to yield the present value of the perpetuity. (l-e~ 

represents the reduction of current consumption resulting from one 

'dollar' of public investment. 

(ii) Opportunity cost of unemployed labour (w*)t with wages completely 

consumed, 

w* = (0.~ Ir - 0)w 1 

where, 

w = the money wage. 

This model assumes that a proportion of the increased consumption 

of the previously unemployed labour (0), is provided by a reduction 

in resources entering into private investment; the remainder is trans-

ferred from other consumers. Thus the first term in parentheses repre-

sents the reduced consumption flow from private investment; the second 

represents the addition to current consumption. 
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(iii) Shadow priee of output (p*), when a proportion (~) of the output 

is reinvested in the private sector. 

p* = [ll+P/-r + (1 - ll)]P 

where, 

p = willingness ta pay of pr~vate consumers per unit of 

output. In this model, (ll"P) is the annual value of the perpetuaI 

consumption stream resulting from the reinvested portion (ll) of 

each 'dollar's; worth' of output. 

The result of the separation of the social time-preference rate 

of discount from the social oppartunity cost of public investment permits 

the evaluation of the aggregate consumption benefits that derive from a 

project (Al) in the following form: 
T 1 

. , 
where, 

En = aggregate consu~ption benefits derived from the project in 

year n; 

K = the investment cost of the project (applied instantaneously) 

for ëimplicity); and, 

T = life of the project in years. 

Marglin illustrates an application of this "social-rate-cum-

opportunity-cost" criterion which demonstrates that "the cutoff (marginal) 

rate of return for public investment projects vary inversely with the 

projects economic life", 2 when p is greater than r. He explains the 

( . (; , . i , •• t 

1. Compare with S.A. Marglin, Public Investment Criteria;op.cit., p. 54. 
1 • i < , i i i 4' , ( 

2. ibid., p. 61. 
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significance of this as fo11ows: 

"If economic merit is judged in terms of the social rate of 

discount, direct use of~as a discount rate introduces undue 

discrimination against capital-intensive or durable projects 

as a consequence of trying to ensure that public investment is 

at 1east as meritorious as the âlternative private economic 

activity. Evaluation of the present value of benefits at the 

discount rate r and of capital costs at a •••• introduces no 

such bias in accomp1ishing the same goal of equa1izing the 
1 marginal effectiveness of a11 kinds of investment." 

Values A2' Ag, and A~ cou1d simi1ar1y be obtained for the project's 

contributions to the other objectives of the social we1fare function. 

Fina11y, a criterion for project eva1uation cou1d be constructed requir1ng 

that the set of projects se1ected maximize the fo1lowing expression: 

. , 
where the w's Eepresent the relative weights that have been assigned 

to the respective objectives of the social we1fare function. 2 

B.3.(e) Uncertaintr 

The concept of uncertainty may be distinguished from that 

of risk by defining ~isk as pertaining to situations the outcomes of which 

. have a known probabi1ity distribution; under uncertainty, complete infor­

mation regarding possible outcomes is not availab1e. 3 Thus, for a given 

risky outcome, an actuaria1 value can be assigned, and private and social 

1. S.A. Marg1in, Public Investment Criteria; op.cit., p.63. 
• j < i. .. i < i" C, , • , 

2. Compare with United Nations (ECAFE), Programming Techniques for Econo­
mie Devel6J>ment;op~cit., pp. 35-39; and s.A. Marg1in, Public Invest­
ment Criteria;op.cit., p.68. 

3. Compare with F.H. Knight, Risk, Uncertainty and Profit; (reissued London, 
(1933» • ( . • . , l , 
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2 Uncertainty is a "pervasive and fundamental" aspect of 

investment decisions which derives from two types of sources; erroneous 

economic forecasting, and from inherently unpredictable phenomena like 

wars, international conditions, natural disasters, or technological 

3 breakthroughs. With respect to uncertainty, it may be argued that in 

an economy in the process of a rapid transformation, uncertainty assoc-

iated with public investment may be less than that for a corresponding 

private investment: a planning authority may be expected to have superior 

information on matters such as future priee movements, changes in tech-

nology, competitive or complementary investment plans, and government 

policies. 4 

The three procedures for correcting for üncertainty in 

5 project evaluation that were recommended in the Green Book, continue 

to be employed;6 conservative estimates of benefits and costs; cons er-

vative estimates of project life; and the addition of an uncertainty 

premium to the social discount rate. Professor Marglin contends that 

the "law of large numbers" tends to operate in a programme of independent 

government projects, so that the conservative treatment by analysts of 

Je. i ~ _ Cl' • ( • .. • i ••• l' 4 • , 

1. Marglin argues that social costs will be less in such a case for a 
public rather than a private project, since government projects can 
be "self-insured", while private projects will generally require the 
establishment of insurance companies~ Public Investment Criteria; 
op ~ ci t., p. 72, f. n. 2 • . , , .. 

2. A.Maas and others, op.cit., p.158. 

3. A.K. Sen,op.cit., p.86. 

4. J.P. Rosenstein-Rodan, op.cit., p.20. 

5. u.S. Government, Federal Interagency River Basin Committee, Subcom­
mit tee on Benefits and Costs; 'Proposed Practices for Economie Analysis 

'of River Basin Projects; Washington; D.C:, «May 1950); pp.22-23. 
. . i 

6. Compare Prest and Turvey;op.cit., p.l7l and O.Eckstein,op.cit., 
p.68 for discussions of the relative merits of these procedures. 
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project outcomes is unnecessary when overestimates will tend to be off-

1 set by underestimates. There are two general reasons why this argument 

is not entirely satisfactory. In the first place, when there is a dimin-

ishing marginal utility associated with higher levels of attainment of 

the objectives of the social welfare function, the welfare loss from a 

2 shortfall will exceed the gain from an equal windfall. Secondly, while 

in terms aggregates of the several welfare objectives there may be an 

offsetting tendency with respect to uncertainty, the offests will not 

occur with respect to the individual physical components. 

" ••• the failure of our plan in any one field may haIt the 

general progress via the development of bottlenecks, however 

much we may over-fulfil our targets in some other 1ines.,,3 

With respect to both risk and uncertainty, the following recommendations 

by Professor Eckstein appear to merit careful consideration for long-

run· development strategy: 

"Diversification of the economy and development of the 

home market are two of the most common methods for reducing 
4 

the dispersion of possible outcomes." 

1. S.A. Marglin; Public Investment Criteria; op.cit., p. 73. 
i U '.' (" t " 

2. Compare M.Friedman and L.J. Savage, "The Uti1ity Analysis of Choices 
Involving Risks"; Journal of Po1itical Economy; Vol. 54; (1948) 
pp. 279-304. ' 

3. A.K. Sen, op.cit., p.86. 

4. O.Eckstein, op.cit., p. 59. 
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CHAPTER III 

As outlined in the previous chapter, the aim of project 

evaluation is to maximize the social welfare function subject to the 

constraint imposed by the social transformation function; alternately, 

the problem may be described as the choice of an investment programme 

which maximizes social benefits. Thus the implied procedure is to 

examine every attainable combinat ion of projects, and to select from 

among these, that programme which maximizes net social benefits. 

Unfortunately, in practice, limitations of time, data and personnel, 

as weIl as those imposed by the undeveloped state of our analytical 

techniques, do not permit such a procedure. Consequently, various 

criteria have been devised for the evaluation of individual projects 

in isolation from the overall programme, which might produce a 'first 

approximation' to the optimal programme. 

In the first part of this chapter, itsshall be assumed that 

problems of measurement of benefits and costs have been resolved, in 

order to isolate the problem of selection of the appropriate mathematical 

form of the criterion. Five alternative formulations of criteria for 

eliminating undesirable projects from consideration for current con~ 

struction and which also can provide a ranking for acceptable projects, 

will be described, and their respective, specific limitations willbe 

considered. Then the problem of choosing the optimum date for initiating 

a project will be examined. Finally, the five criteria will be compared 

to de termine their specific biases, and to prescribe conditions under 

which they may provide rankings of projects~ which do not conflict 

with each other. 
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The second part of this chapter will survey the principal, 

specifie criteria formulations that have been proposed for project 

evaluation in low-income countries. These will be described and then 

evaluated from the perspective of the framework suggested in Chapter II 

of this study. In the third section of this paper, the entire approach 

of evaluating projects on an individual basis, independently of the 

remainder of the investment programme, will be evaluated. 
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A. General Criteria Forms 

1. Description and Limitations 

(a) The Benefit-Cost Ratio 

The benefit-cost ratio is the criterion recommended in the 

Green Book for the comparison of water-resource projects in the United 

States. l It may be defined as the ratio of the present value of total 

benefits to the present value of costs. The algebraic expression for the 

benefit-cost ratio is: 

where, 

T 
I: 

t=O 

Bt(l+i)-t 

Bt are gross benefits in period t, 

, 

Ct are total costs,(investment and operating costs)(including 

replacement) paid out in period t, 

T represents the life of the project in periods, and 

i represents the social rate of discount. 

In applying this criterion, aIl projects having a benefit-cost ratio 
, ,2 

whose value is less than one, are eliminated, and the ranking of projects 

may be undertaken on the basis of the value of this ratio. 3 

1 •. Subcommittee on Benefits and Costs, Proposed Practices •••• ; op.cit., 
p.14. 

2. 'Elimination' in this study is with respect to present construction. 
An 'eliminated' project may, nevertheless, be suitable for construction 
at some future date. The question of scheduling projects receives sep­
aratë:discussioi1:'.elsëwhez:e in this study·~ Œ'lie .crit1càli·benef:f:t~cbSt: 
ratio of one, is an analogue of the profit maximization condition: 
marginal revenue equals marginal cost. (Similarly with the other cri­
teria.) Thus if for the marginal project, benefits equal costs, their 
ratio must be one. See O.Eckstein,op.cit., p. 73. 

3. The legal requirements of cost-benefit analysis in the United States 
are only that projects be "justified", Le., have a benefit-cost ratio 
greater than one; this was stipulated in the Flood Control Act of 1936. 
See O.Eckstein; ·op~cit., pp. 47-50. Thus its recommendation in the Green 
Book do es not necessarily constitute an approval of its use as a 
ranking function. 
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An inherent bias in the benefit-cost ratio is that it 

discriminates against projects with high operating costs. l During the 

operation of a project benefits are being accrued at the same time as 

operating costs are paid out. It is the benefits net of costs at any 

point in time that should provide relevant information for project 

evaluation; otherwise special weight is attached to effects which from 

the perspective of the social welfare function merely constitute inter­

naI transfers. 2 

A second difficulty, inherent in aIl crite\ia which take 

3 the form of a ratio, receives particular emphasis from Professor McKean. 

This is the fact that maximizing a ratio implies indifference to the 

scale of numerator and denominator. 4 This problem may lead to serious 

errors when comparisons of 'incompatible' projects are made: for example, 

whether to construct a large or a small dam at a particular location. The 

small dam may yield the higher ratio, yet the large dam may still prove 

to be desirable in comparison to other projects in the programme. In such 

cases, the 'simple' ratio criteria lead to incorrect decisions. 5 The 

, ,( . 
1. This point will be elaborated in a follow1ng section. 

2. Compare R.N. McKean; ·op~cit., pp. 108-113. However, as Professor Eckstein 
explains, "American budgetary practice is peculiar." The departments 
of the government are granted budgets which they are required to 8110-
cate in the most desirable manner, and revenues from a project are 
returned to the general funds of the Treasury and have no effect on 
the budget of the programme. See O.Eckstein;op.cit., p.63. 

3. ibid, pp. 35-37; 97. 

4. In the limiting case, maximiz1ng the ràtio would imply selecting projects 
whose costs approached zero - which would probably be projects with 
benefits which were also very small in absolute terms. 

5. Another way to view this scale problem, 1s that ratio criteria implicitly 
assume constant costs obtain throughout the economy, as in the competit­
ive long-run equilibrium condition. Essentially this 1s aga in the prob­
lem raised by indivisibilities. See R.N.McKean, op~cit., p.77, f.n.3 
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correct décision rule in incompatibility situations is to select the 

largest project so long as the incremental value of the ratio exceeds 

that of the 'marginal project' (i.e. the least desirable project) in 

1 the progrannne. In the present example, this requires the 8ubtraction 

of the present values of benefits and costs of the two projects respectively, 

and a comparison of the ratio of the differences with the ratio of the 

marginal project. 

(b) The InternaI Rate of Return 
i 

Many distinguished economists have proposed the criterion 

of the internaI rate of return. 2 The internaI rate of return is defined 

as that discount rate which will equate the present value of the net 

benefit stream to zero. Thus, utilizing the notation of the preceding 

discussion, r is the internaI rate of return when, 

T 
o = E 

t=o 

On the basis of this criterion, projects whose internaI rate of return 

is less than the social discount rate are to be 'eliminated', and projects 

which have a higher rate are ranked as more desirable. 

In the case of incompatible projects the internaI rate of 

return provides an incorrect criterion(because of the 'scale' problem 

discussed in the preceding section), and Fisher's "rate of return over 

1. M. S. Feldstein and J. S. Flennning, "The Problem of Time-Stream Evalu­
ation: Present Value Versus InternaI Rate of Return Ru1es"; Bulletin 
of the Oxford University Institute of Economics and Statistics;Vol. 26; 
(1964); pp. 79-85; p.!3. i 

2. See P. Masse,op.cit., p.29. Masse lists Bohm-Bawerk, Wicksell, 
G. Akerman, F.R. Knight, K.E. Boulding and F.A.Hayek. 
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cost" rule must be applied. Fisher's rule is analogous to the in cre-

mental rule described as applicable for ratio criteria: the rate of 

return over costs is that rate which equates the present value of the 

stream of the differences of the net benefits of the two projects to 

zero. If this rate exceeds the social rate of discount, the project 

whose net benefit stream was subtracted,is rejected. 

A second difficulty arises from the fact that if net bene-

fits are negative during a period beyond the initial investment period, 

the internaI rate of return will not be unique, and may even be imagin-

2· 3 
ary. Such cases may not be very common in practice, but when Fisher's 

rule must be applied (to say, projects with different gestation periods), 

ambiguous results are not unlikely.4 

Thirdly, when the social rate of discount varies over the 

life of the.project, the comparison of the internaI rate of return with 

5 
any particular rate may be irrelevant. 

Finally, the use of the internaI rate of return implies 

that net benefit streams are perpetually reinvested at the same rate. 

To quote Professor Turvey who refers to the internaI rate of return as 

the "Stalinist maximand", 

"It is the right criterion only when the maximand is 

1. I. Fisher, The TheoEY of Interest; MaCMillan; New York; (1930) p.15S. 
See also A.A. Alchian, "The Rate of Interest, Fisher's Rate of Return 
over Cost, and Keynes' InternaI Rate of Return"; American Economic 
Review; Vol.45; (Dec. 1955); p.938. 

2. See for example, J. Hirshleifer, "On the Theory of Optimal Investment 
Decision"; Journal of Political Economy; Vo1.66; (1958); p.329; 
M.S. Feldstein and J.S. Flemming, op.cit., p.8l; P. Masse, op.cit.,pp.2l-23. 

3. Examples of negative terminal benefits may be an open-pit mine which 
must be recovered and a nuclear installation which must be decontaminated. 

4. See Felàstein and Flemming, ibid., p. 83. 

S. ibid, p.82. 
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the rate of growth of assets, and aIl quasi-rents can be 

and are re-invested as the y accrue in further projects 

with the same internaI rate of return." l 

(c) The Net Benefits Criterion 

The majority of economists working in the area of project 

2 
evaluation techniques prefer the net benefits form of criterion, 

because it permits them to avoid the technical difficulties associated 

with the internaI rate of return, as weIl as certain inadequacies of 

the ratio criteria. The incompatibility situation may not require special 

treatment3 when the net benefits criterion is employed. Moreover, the 

net benefits criterion is the appropriate one for dynamic investment 

bl d li i h h t l i f . 4 Th pro ems ea ng w t t e empora sequenc ng 0 proJects. e net 

benefits criterion may be defined as the present value of the time stream 

of benefits minus costs: 
T 

Net benefits = E 
t=O 

Projects for which net benefits are negative are 'eliminated', and rank-

ing is based on the size of net benefits. 

The circumstances when adjustments must be made to the net 

benefits criterion in the comparison of incompatible'projects occurs when 

projects have different economic lives and it is anticipated that at 

the end of the shorter-lived project a particularly favourable invest­

ment opportunity will be available. 5 Thus, for example, if the choice is 

1. R. Turvey, "Present Value Versus InternaI Rate of Return, an Essay on 
the Theory of the Third Best; Economic Journal; Vol.73; (March 1963); 
pp.93-98,p.96. ." , 

2. See for example, P. Masse, op.cit., p.38; R.N. McKean, op.cit., p.97; 
A. Maas, et al., op.cit., p.22; M.S. Feldstein and J.S. Flemming, op~cit., 
R. Turvey, ibid, 

3. See below. 

4. See S.A. Marglin, Approa,cpes to P~,i~ ~p:v~.stment, P}-anning; op. cit. ,p12. 

5. See Feldstein and Flemming, op.cit., pp.84-85. 
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between two power stations with lives of twenty and fort y years respectively, 

and it is anticipated that after twenty years technological development 

of nuclear power stations will have made such dramatic progress as to 

significantly reduce the costs of power production, the net benefit stream 

of this future project should be added to that of the twenty-year option. l 

In addition to these problems associated with the cemparison of projects 

of different lives, the net benefits criterion tends to overstate the 

value of large projects because of its indifference to the magnitude of 

costs: 2 resources allocated to a single large project on the basis of this 

criterion, may pre-empt the possibility of executing several smaller 

prDjedts whtch when aggregated, result in greater net benefits. 3 

(d) The Capital Recovery Period 

The capital-recovery period is a criterion which has received 

wide application by American businessmen and Soviet planners,4 and variants 

of it have been proposed for project evaluation for economic development. 5 

The capital recovery period may be defined as the time period required 

for the (undiscounted) stream of benefits minus operating costs to equal 

the initial capital cost of the project. In the following exp~ession, 

(B - 0 ) = K t t 

1. Otherwise, the net benéfits criterion would tend to discriminate against 
the short-lived project~· 

2. If, however, there are no limitations on the resources availabde for 
public investment, the net benefits criterion is completely appropriate 
(if correctly applied for the comparison of projects of different lives), 
and aIl projects having positive net benefits would be executed. See 
R.N.McKean, op.cit., p.78. 

3. See S. Enke, op.cit., p. 294. 

4. See for example, R. Turvey, op.cit., p.99 and "Recommendations of the 
AlI-Union Scientific-Technical Conference on Problems Determining the 
Economic Effectiveness of Capital Investments and New Techniques in the 
USSR National Economy" (Jan. 1959); reprinted in F.H. Holzman (ed.), 
Readings on the Soviet Economy; Rand McNally; Chicago (1962). 

5. See for example, A.K. Sen~ o~~cit., and W.GêlensQn & H.Leibenstein, 
"Investment Criteria~ Proauc l.Vl.cy and Econom~c !Jevl!.lbpment"; Quarterly 
Journal of Economics; Vol.69; (August 1955); pp.343~370 
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where K is the investment outlay and 0t is the operating cost incurred 

in period t, Twill be the capital-recovery period. In its simplest 

form, this crfterion simply requires the minimization of T. Its more 

spphisticated versions require the specification of a time horizon (a 

problem requiring essentially similar considerations to those of the 

specification of social discount rates); which provides the 'elimination' 

crœt~rion for projects possessing a longer capital-recovery period than 

2 
the horizon. Again, for incompatible projects, an incremental-rule is 

available requiring that the recovery period (T) for the increment of 

investment be less than the standard time horizon, where T is defined 

by (3) . 

1. See, for example, A.K. Sen, op.cit., Chapter VIII. 

2. The procedure in the Soviet Union was to specify different values for 
the time horizon for each branch of production. In 1960, "effective­
ness ratios" (the inverse of the recoupment period) were set between 
0.15 and 0.3 in· the indus trial sector, generally. Electric power and 
transportation had ratios as low as 0.1, however. See M. Dobb, "The 
Revival of Theoretical Discussion Among Soviet Economists"; Science 
and Society; (1960). Reprinted in H.G. Shaffer (ed.), The Soviet 
Economy; Meredith; New York; (1963). 

3. "Recommendations of the 
ing criterion (in terms 

All-Union ••••• ~, op.cit., 
of the present notation): 

T = 
KI - K2 
02 - 01 

presents the follow-

However, the two projects under compartson are required to yield equal 
outputs, and furthermore, annual operating costs are assumed constant. 
The version of the criterion provided above will also reduce to this 
form, under the same assuptions. 
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The d~~ficulty with the recovery (or recoupment) period 

c~iterion is that benefits accruing at al1 points in time prior to the 

time horizon are g:tven equa1 weights, whi1e a11 benefits ,beyond the time 

hor~~on receive zero weight. For e~amp1e, in the accompanying figure, 

projects A and B have the same recoupment period, OR, and wou1d there-

for~~ 'ceee~is'paribus, be considered equa11y desirab1e. If however, there 

is a social time preference for current output, project B shou1d be 

1 
preferredbecause the bulk of its operating su~luses arrive ear1ier. 

On the other hand, if, as in the figure, project A's benefits continue 

t9 ~ncrease beyond OR while those of project B continue to dec1ine, A 

might be more desirab1e; but the criterion ignores this information. 

, 
! 

o pe.2RT'Ng ... 
5U1"pLus 
!.et~bt ) 

Figure 10. 

---~--
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1. P~ofessor Masse points out that this imp1ies a 'strâ~ght 1ine' procedure; 
·op~cit., p. 35. R. Turvey says that Soviet rai1way engineers have been 
making clandestine use of interest rates since 1931, to escape such 
oversimp1ifications;op~cit., p.93 f.n. 
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1 
(e) The Net Present Value to Investment Cost Ratio (~) 

q, 

The ~ criterion has been recommended for use under 'sub-

optimization' conditions; i.e., wh en investment budgets are at a pre­

defined, fixed level. 2 The ~ criterion may be defined as, f (Bt - °t) 
t=o Cl + i)t 

~ = 
K 

3 
Projects having a ~ value less than unit y are 'eliminated', and projects 

may be ranked as progressively more desirable as their ~ value increases. 

The conventional incremental adaptation may be applied to this criterion 

4 when choosing between incompatible projects, as fo1lows: 

As is the case with the net benefits criterion from which it derives, 

the ~. crmuarion may discriminate against short-lived projects. If a 'better 

than marginal' investment opportunity is available upon the completion of 

5 the shorter-1ived of two projects under comparison, the net benefit stream 

of the future project should be added on. Professors Feldstein and Flemming 

1. The symbo1 ~ will be used to represent this criterion. 

2. J. Hirshleifer, J.C. de Haven and J.W. Milliman, Water Supply Economics, 
Technology and Policy; University of Chicago Press; Chicago; (1960); 
Appendix to Chapter VII. See also R.N.McKean, op.cit., p.37. Professor 
Chenery's SMP criterion is also a variant of this type. See H.B. Chenery, 
op.cit.; compare with O.Eckstein, "A Survey of the Theory of Public 
Expenditu:re Criteria"; in Buchanan, (ed.) Public Finances: Needs, Sources 
and Utmlization; Princeton University Press; Princeton, N.J; (1961) p.46l. 

3. A ~ value of unit y can readily be confirmed as identical to a value of 
zero for the net benefits criterion. 

4. See J. Hirshleifer, et.al, op.cit; anG M.S. Feldstein and J.S. Flemming, 
op.cit., p. 83. 

5. In this case, the investment costs of the future project should be counted 
as 'operating costs' for the present1y considered project. 
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have stated this rule as follows: 

"Taking the present value of a specifie future investment 

into account is justified only where one of a pair of 

incompatible projects does, and the other does not, prec1ude 
l the exploitation of some specifie future opportunity." 

( • q • , , " 

1. "The Problem of Time-Stream Evaluation", op~cit., p.84. See also 
M.S. Feldstein,"Net Social Benefit Calculations and the Public 
Investment Decision"; Oxford Économie Papers; Vol.16; (Mar ch 1964); 
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A. General Criteria Forms (cont.) 

2. Dynamic Considerations 

This section deals with sequential ordering of projects; 

it examines the considerations associated with the selection of an 

optimal pattern of construction dates, or in the technical language, 

the optimal 'assignment,l of projects. Dynamic project planning is a 

2 
comparatively recently developed contribution to project evaluation. 

The criterion form employed in this analysis is 'net present 

value' of benefits over costs where only construction costs are counted 

as costs, so that the effect of varying the construction date may be 

isolated; operating, maintenance, and replacement costs are treated as 

'negative benefits,.3 The factors which cause the yield of a project 

to vary at different points in time are: its age, which affects its 

productivity; and the calendar date, which will result in varying demand 

conditions. With this information, the net present value of different 

projects, which may be constructed at dœfferent dates, and which compete 

for a given sequence of budgets, may be compared. A necessary condition 

for preparing such an analysis is that the projects be independent, in 

the sense that their costs and benefits are not affected by the dates of 

construction of the other projects in the programme. 4 

1. This term derives from Linear Programming, which provides the solution 
technique for problems of a more complex nature than those illustrated 
in the following. SeeA.Maas, and others, op.cit., p.187. 

2. The seminal contributions in this area are: A.S. Manne , "Capacit y Expan­
sion and Probabilistic Growth"; Econometriea; Vol.29;No.4; (October 1961); 
pp. 632-649; S.A. Marglin, Approaches to Dynamic Investment Planning; 
op.cit.;;and K. Arrow, "Op~imal Capital' Policy, the Cost of Capital, 
and Myopic Decision Rules"; Annals of the Institute of Statistical Mathe­
matics; Vol; 16; Nos. 1 ~ 2; (1964);' pp.2l-30. 

3. Compare S.A. Marglin, Approaches to Dxpamic Investment Planning;op.cit., 
p. 5. 

4. This, however, does not conform precisely with the conventional usage 
of the term 'independent projects'. Projects which are mutually exclusive 
(which must to some extent be true for projects competmng for the resources 
of fixed budgets), are generally termed 'interdependent'. See, for example~ 
R!N. MçKean~ pp .. cit! ~ p.90. 
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The basis for the dynamicanalysis lies in the fact that 

as the construction of a project is postponed, the present value of its 

construction costs decline, if construction costs do not increase over 

time. Thus, this type of analysis gains in importance in projects where 

construction costs are predominant and in projects which are very durable: 

water resource projects provide a good example. Professor Marglin is 

more emphatic: 

"Only in the case of independence of the benefit rate (demand) 

from calendar time - or, more generally, when benefits decrease 

over time - uan we properly ignore future construction and 
1 

decide simply whether a project ought to be constructed today." 

The problem may be formulated in the following manner: given a limited 

investment budget, assignment of projects should be based on losses in 

present value, from postponement; rather than on a comparison of present 

values for immediate construction. 

Consider, for example, a project having a construction cost 

C (which remains invariable over time), and which yields an invariant 

annual net benefit (beginning immediately) of b, into perpetuity. If a 

discount rate of r is used, the present value of these benefits will be 

B = b/r. Therefore, the value of net present benefits will be B-C. Con-

sider next the effects of postponing construction by n years. The present 

value of construction costs will have declined (a saving) by, 

and the present value of benefits will have declined (a loss) by 

L < .. L .' , •• , ,( t i' '" 

1. S.A,' Marglin; 'Pynam:lc Investment, Flanning; op. dt., p. 29 • 
• , , i i i , < • , , , « ( 4 •• ( ( < • 
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Thus the gain in net present benefits from the delay is 

(C-B) [1- {l+r)-n l. 

In the latter expression, the term in square parentheses will be positive 

1 whenever the discount rate is positive, and will increase as n increases. 

Therefore, when C-B is positive, the delay in the construction of the 

project will result in a gain, which increases as n increases. Stated 

more generally, a project whose immediate construction is unfeasible 

(i.e., it results in a net present 108S) , should not be finally rejected 

(if its construction costs do not increase as its assignment is delayed 

and its benefits increase over time), but should be considered for 

assignment at some future date, when its net present value (today) wou Id 

in fact be positive·. This conclusion will also apply in cases where bene-

fit streams and construction costs are more complex than in the above 

illustration; so that project planning should,optimally, consider the 

problem of choosing an assignment date as one of the variables, especially 

in cases where projects are durable. 

A second illustration of the application of dynamic planning 

considerations may be provided by an example. The following table is 

2 reproduced from A. Maas, and others: 

Projects 

, i 

Construction Periods . . ' 
1961 1966 

728.40 ~ 718.61 
350.00 ~ 274.05 

• ç i ( 1 i. t { ., ; , .' i' ,. i. ( \' • 1 i".' 
1. Actually, the term in square parentheses will also be positive for aIl 

r<-2, and for -1>r>-2 when n is an odd integer; but values of r in 
these ranges need not con cern us. 

2. Design, ,of, Wa~e.r"'R,e,s,ou.r.cie, B~<t~ms; op. ~lI:t., P .186. The exposi tien ef 
this example is presented in ibid, pp.184-l88. 
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The two projects, Wi (with benefits increasing over time) and W2 (with 

constant benefits over time), both have construction costsoof $150, which 

is also the total size of the budgets for 1961 and 1966. The data in . 

the matrix represents net present bënefits (in 1961) from the projects 

when their construction is begun on the two dates. The static or "Myopia 

Rule" wou Id choose project Wl for immediate cmnstruction, and W2 would 

be constructed in 1966, residually. However,it is apparent (to the far-

sighted) that the other sequence (W2 in 1961 and W1 in 1966) yœelds a 

higher net present value, because of the lower de ferraI cost associated 

with Wl' Thus, the Myopia Rule would have led to the wrong decision. 

Professor Marglin has derived the following general rule 

for the scheduling of projects,l which has been generalized by 

Professor Arrow. 2 If, 

3 1. the costs of indivisible projects or increments are independent, 

2. marginal benefits do not increase with the scale of the project but 

do increase with time, and 

3. gestation periods can be ignored, 

the optimal sequence of projects (or increments) will result from their 

construction on the date when net present benefits are first positive, 

calculated on the (incorrect) assumption that the current benefit rate 

will continue indefinitely. 

, i ; 

1. S.A. Marglin, Dm,a.:n,i,c Ip;ves,tment Plan~in,g; op.cit., pp. 22-25. 

2. "Optimal Capital Policy •••• "; op.cit. The generalization is with res­
pect to the choice of discount ~ates, when they vary over time. The 
correct procedure in this case is to, nevertheless, use the currently 
applicable rate to calculate net present value. 

3. Professor A. Manne has dealt with this restrictive assumption. 
"Capacity Expansion and Probabilistic Growth"; op.cit.,When economies 
of scale are present, these must be balanced with interest costs and 
benefit loss to yield the optimal assignment date. 
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A. General Criteria Forms (cont.) 

3. Comparison of Criteria Forms 

The purpose of this section will be to examine the signi-

ficance of statements such as the following, which are occasionally met 

in the literature: 

If ••• the Bureau of Reclamation and the Corps of Engineers 

are qui te enthusiastic about benefit-cost ratios, while 

the Department of Agriculture has been very reluetant to 

have its projects judged in that way.lfl 

In order to permit comparison of the ranking functions for the five 

criteria discussed in the previous section, the following simplifying 

assumppions will be made regarding projects to be compared: independence 

of projects;2 the value of benefits and operating costs of a project 

will be the same for every year of the project's life; investment is 

an instantaneous process; and the social discount rate is constant 

over time. 3 The notation is as follows: 

B = benefits per year; 

C = costs per year, including charges on capital; 

K = fixed investment; 

o = operating, maintenance, and routine replacement costs per year; 

i = social discount rate; 

r = internal rate of return; 

, . 
1. o. Eckstein, Water Resource D~vel~?ment; op.cit., p.60. 

2. The meaning of 'independence' in this context is that a project's 
cost and benefit streams are unaffected by whether or when any other 
project in the programme is executed. 

3. These assumptions, the notation, the first equatioD to be.derived, 
and the inspiration for the derivation of the remaining equations are 
all due to O. Eckstein, ibid, pp. 55-57. 
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T = life of project, in years; and 

~T l' aiT - L o : i)t 1 
t=~ 

With respect to aiT' the effects of changes in its variables are noted: 

as i increases, aiT increases; and as T increases, aiT increases. 

(i) The Benefit-Cost (B/c)ratio versus the InternaI Rate of Return (~) 

(~) s _B_I a_i~T __ _ 

O/aiT + K 

B 
(1) = 

o + KaiT 

The internaI rate of return is represented in the following: 

K = (2) 

• 
• • B-O=KarT 

and B = K'arT + O. (3) 

Substituting in (1) 

(~)= _O_+_K_a ... ~ .... T_ 
o + KaiT 

(4) 

Solving "(4) for arT' 

arT = aiT B + 0 ~ -0 C K 
(5) 

Substituting BIc = 1 in (5) yields, 

arT = aiT (6) 

Thus when BIc = 1, ~ = i. Moreover, when i, T, 0, and K are constant, 

(5) indicates that as BIc decr~ases, r also decreases. We therefore con-

clude that aIl projects eliminated from consideration for present execu-

tion by the benefit-cost ratio will also be similarly eliminated by the 

internaI rate of return. 

" ~, 
. te. . .' i ( , ' , , c • ; , i i • ( • ( , , ..... i \ • < ( . i ( i i . 

1. Values of aiT a~e generally tabulated in actuarial tables under, 
"Annuity Whose Present Value is 1". 
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Equation (5) also indicates that cet.par., the two criteria 

will not rank projects having different lives in the same order. Consider 

o two projects having ~ equal ( and K equal), 

but 

Also 

T2 > TT 
'1 

r > i . 

1 Then arT will increase by more than aiT' for the longer-lived project. 

Therefore, from (5), we see the BIc must increase as arT increases. Thus 

of the two projects which received equal rankings from the ~ criterion, 

the project with the longer life will have a higher BIc value. Thus the 

benefit-cost ratio is biased toward projects with long lives, relative 

to the internaI rate of return. 

Equation (5) also indicates that, cet.par., as the ratio 

0/K increases (and BIc is constant), arT and consequently ~, increases. 

Thus we may also oonclude that the internaI rate of return criterion is 

biased teward projects with higher ratios of operating costs to fixed 

investment costs, relative to the internaI rate of return. 2 

(ii) The Benefit-Cost Ratio (B/~) versus the Net Benefits, Criterion (NB). 

In the present context, net benefits are defined in the following manner: 

NB= B-O -K. 

aiT 

. , 

1. Suppose, for examp1e, 

Then aiT - r 'f 
~=1 

T
2 = Tl J+-~. IJ} 

'. 1 , and ai(T+1)= =---------
(1 + i)t *....,...-1 __ + 

L.tI+i)t <1+ i)T+l 

Now 1/(1+i)T+l will be smaller, as i increases; and therefore, larger 
i values will cause aiT to increase by more for every 'marginal' inc­
rease in T than would a smaller value of i. 

2. Compare O.Eckstein, Water Resource Development; op.cit., pp. 55-65. 
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Solving this expression for Band substituting into the definition of 

BIc , yields the following relationship: 

NB = ~ = l ]~~T + K] . l (7) 

We note that when BIc = 1, NB = 0; and that as the value of BIc falls 

below 1, the value of NB becomes negative". Thus aIl projects eliminated 

from consideration for present execution by BIc will be similarly elimi-

"nated by NB. 

'AB to biases with respect to project life, we note from 

equation (7) that of two projects having equal BIc ratios,and different 

lives, the project with the longer life, cet.par., will/yield a lower 

NB value. Thus the BIc ratio is biased toward projects with longer lives, 

relative to the NB criterion. We also note from (7) that, ~.par.,the 

NB criterion is biased toward projects with higher initial investment 

costs (K), relative to the BIc criterion. Finally since 

~ +K 
aiT 

is equal to the present value of the total costs of a project, we note 

from (7) that, cet.par.,the NB criterion is biased toward projects with 

greater present values of total cost, relative to the BIc criterion. 

(1i1) The Net Benefit Criterion (NB) versus the InternaI Rate of Return (r) 
; s:, c,. . i 

With the definitions given above, we may solve for (B-O) in the expres-

sion with r, and substituting into NB, the following equation is derived: 

NB = K ( arT _ l) 
,- aiT 

(8) 

1. The pattern of derivation for this equation (and those to follow) is 
similar to that of (5). It thus appears unnecessary to repeat the 
derivations in every case, for the purposes of the present study. 
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We note that when ~ = i, NB=O; and that when ~<i, NB is negative. There-

fore aIl projects eliminated from consideration for immediate execution 

by the NB criterion will also be similarly eliminated by the ~ criterion. 

However, when r>i, and two projects have equal ~ values 

but different T's, ~.par., the project with the greater T will have 

the greater NB value. Thus the NB criterion is biased toward projects 

with longer lives, relative to the r criterion. We may also note from (8), 

that the NB criterion is biased toward projects with higher K, relative 

to the r criterion. 

(iv) The Benefit-Cost Rati~ (BIc) ver,sus, ,the ,Rec,o~pm~n,t Period (l/'If) 

In the present context, the recoupment period is defined: 

years; 

and the criterion is to minimize this vâiue. However, in order to remain 

consiàtent to the pattern of the other criteria examined, our calculations 

proceed in terms of its reciprocal, 'If, which is to be maximized. By solv­

ing this definition for B, and substituting in the expression for BIc , 

the following equation may be derived: 

(9) 

We note that when BIc = 1, 'If = aiT; so that the setting of standard 

1 (minimum) 'If values (as was the procedure in the Soviet Union) for compari-

2 son of projects with equal lif~ spans, is equivalent to choosing a social 

discount rate. "Furthermore, we note from the expression for 'l'~in (9) that 

( . t ,. • c '( ( ( , \ • ( ( ( . 
1. See previous footnote under the discussion of the recoupment periode 

2. We shall see, as this section develops, that the 'If value is heavily 
biased in favour of durable projects. 
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~ is biased toward both more durable projects (longer life) and projects 

with higher 0/K ratios, relâtive to the BIc criterion. 

(v) The Interna1 Rate of Return (r) versus the Recoupment Period (1/~) 

By observing the estab1ished procedure we derive: 

1. (10) 

We note that on1y different durabi1ities affect the relâtive rankings 

of the two criteria and that ~ is biased to more durable projects re1a-

tive to r. 

(vi) The Net Benefits Cr~terion (NB) versus the Recoupment Period (l/~) 
; , l ,; i , , 

By observing the established procedure, the fo1lowing equation is 

derived: 
NB=K(...!... -1) 

aiT 
(11) 

We conc1ude that the ~ criterion is biased toward more durable projects, 

but a1so toward projects with lower initial investment out1ay, relative 

to the NB criterion. 

(vii) The Benefit-Cost Ratio (BIc) versus the Net-Present-Va1ue-To-
Investment-Cost Criterion '(~) " , , , , 

In the present context, the ~ criterion is defined in the fo1lowing manner: 

B - 0 
aiT 

~=----
K 

By solving for B, and substituting in the expression for BIc, 

(6 = rB _ 1J_1 
IP aiT (12) 

We observe that when Bic = 1, ~ = 1, and that when BIc is negative, ~ 

is a1so negative; so that a11 projects e1iminated from consideration for 

.' .. , .. i , f': < , c,' • < t , , , , < , <, ... ( ( , • i ( 

1. This result may also be derived directly by noting that the expression 
for ~ in (9) is identical to the expression for arT in (5). 
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immediate executimn by the Bic criterion will also be similarly eliminated 

by the ~ criterion.~oreover, we deduce that the Bic ratio is biased toward 

more iurable projects, and projects with higher K/O ratios, relative to 

the ~ criterion. 

(viii) The Net Benefits Criterion (NB) versus the Net-Present-Value -To­
Investment-Sosts Criterion (~) 

By proceeding in the established manner we may derive: 

NB = K(~ - 1) (13) 

Relative ranking on the basis of the two criteria is unaffected by vary-

ing project durabilities, and the NB criterion is biased toward projects 

with greater K, relative to the ~ criterion. 

(ix) The InternaI Rate of Return (r) versus the Net-Present-Value-To-
Investment-Costs Criteriè:m(~) i 

i 

The following equation is derived: 

~ = arT 
aiT 

(14) 

The only factor that will affect the relative ranking of the two criteria 

is the occurence of varying lives among projects; and the ~ criterion is 

biased toward more durable projects, relative to the internaI rate of 

return. 

(x) The·Recoupment Period (1/~) versus the Net-Present-Value-To-Invest-
ment-Cost Ct1terion('9l) i' , 

The fol1owing equation is derived: 

(15) 

• i . • J, • ( <. t • t _ ( :: ( , , • 1. C < ' \. , ( , , t (' '( i , , . • 

1. From this information and our previous results we may aiso deduce that 
aIl projects e1iminated from consideration for immediate execution by 
~ will correspond to the projects similarly eliminated by the rand 
NB criteria. 
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From (15) we conclude that only varying lives can cause the relative 

ranking of projects by the two criteria to differ; and the ~ criterion 

is biased toward more durable p~~jects, relative to the ~ criterion. 

(xi) Summary of Results 

The first result that we may report is that the criteria 

BIc , r, NB, and ~ are perfectly compatible in the elimination from 

consideration for immediate execution of undesirable projects. l This 

fact, however, does not vitiate the efforts of the previous section: 

2 aIl projects that are not 'eliminated', will not necessarily be accepted. 

It is true that if capital and aIl other resources have been correctly 

valued at their social opportunity costs, it would be desirable for the 

government to initiate aIl projects which these criteria indicate as 

'justified,:3 since any justified project would represent a more desirable 

utilization of resources than available alternatives in the private 

sector. Unfortunately, the planning agency will generally not be able 

to execute aIl justified projects, because it may be constrained by 

budgetary limitations arising from the limited capability of its fiscal 

machinery.4 

1. Compare Prest and Turvey; 6p~cit., with respect to BIc, ~, and NB.(p.175). 
We also showed that when aIl projects under comparison are of equal 
durability, a minimum value of ~ = aiT, will also 'eliminate' the cor­
responding set of undesirable projects. 

2. Even in the United States, where the legal requirement of the evaluation 
exercise is only project 'justification', the relative ranking of pro­
jects nevertheless has an important influence on the selection decisions. 
See, e.g., O. Eckstein, Water Resou~ce p~velopment; op.cit., p. 48. 

3. This statement contains very strong assumptions about the precision 
with which project evaluation can be carried out. 

4. See, for example, W. HelIer, op.cit. However, in some low-income 
countries where personnel limitations result in very few project studies, 
aIl justified projects may indeed by executed. 
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We may conveniently summarise the results of this section 

regarding the relative biases of the various criteria considered, in the 

following table; where the order (from left to right) in which the criteria 

appear indicates their relative biases toward the quality under consider-

ation, and the enclosure of criteria in parentheses indicates no relative 

bias among the parenthesized criteria with respect to the quality under 

consideration. 

Quality Relative Bias 
. , .. i; 

Longest life (T) '1' • BIc . (~,NB) ; !:.. , , 
Highest K value NB ; DIC ; (r,~,'l'). 

Highest (K/O) ratio DIC ; (r,~,'l'). 

Highest total 
! 

cost[(O/aiT)+K] NB ; BIc .• 

From the table, we can deduce that equal project lives (T), equal initial 

investment costs <K), and equal ratios of operating costs to fixed invest­

ment costs (O/K) among aIl projects (it must be recalled that a critical 

assumption made in this section was that projects were independent), will 

provide the necessary and sufficient conditions for identical ranking of 

projects by aIl criteria. l The implication of these_conditions is that 

the practical scope for 'partial' project evaluation techniques (i.e., 

techniques employed for the evaluation of single projects independently 

2 
of the remainder of the investment programme), is limited. to the compari-

son of 'similar' (in aIl these dimensions) projects • 

. , 1 i; < 

1. The fulfilment of these conditions (four) among aIl projects, is suf­
ficient to ensure that the total cost condition will also be observed. 
However, equal uncertainty should enter into such a list of conditions. 
Compare O. Eckstein, Wat,er R:esou;rce p~velopment;op. cit., p.SS. 

2. This implication is generally recognised by proponents of various pro­
ject evaluation criteria. See, for example, H.B. Chenery, "ThE!! Applica­
tion of Investment Criteria; op~cit; "Recommendations of the AlI-Union 
Scientific-Tehhnical Conference ••• "; op.cit; and O. Eckstein, Water 
Resource Development; op.cit., p.SS. 
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To conclude this section on general criteria forms, their 

remâining social welfare implications will brief1y be summarised. When 

limitations on the extent of public investment are imposed, some type of 

'suboptimization' solution will genera1ly be sought. Un1ess some 'higher 

order' criterion 1 can be used to de termine the 'scale' of a11 projects 

(in which case the NB criterion will be appropriate), a criterion of the 

ratio form will have to be employed. The maximization of a ratio criter-

ion implies that its numerator represents an index of social we1fare, 

and the denominator represents the constraining resource. 2 In the BIc 

criterion, it is the bundle 'present value of total costs' which is 

designated limitational; this tends to discriminate against projects 

with high operating costs. But operating costs which are simu1taneously 

recovered are not social costs. In the remaining ratios, initial invest-

ment costs (K) are limitational, which imp1ies that resources other than 

capital have a zero social opportunity cost. 3 Thfs wou1d be an appropr­

iate assumption only if the government wanted to maximize benefits 

deriving from its own investments, rather than those of the who1e economy. 

Thus social welfare implications are inherent in the choice of genera1 cri-

teria forms. In the fo11owing section we shall examine the social welfare 

implications of criteria which have been specifica1ly formulated for the 

purpose of evaluating projects in the context of economic development. 
, ... 

. t • ( • ... , ( • c , , , i . < , . 

1. See R.N. McKean,op.cit., pp. 29-34. 

2. See, for example, S. Enke,op~cit., pp. 293-5; and O.Eckstein, "A survey 
of the Theory of Public Expenditure Criteria";op.cit., p. 452. 

3. See, for example, S. Enke, ibid, pp. 294-295; and F.M. Bator, op.cit., 
p. 100. 
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B. Specific Criteria Forms ,for Fo.c,on,0!f1ic,pey,e}-,opment 

1. The Capital-Turnover Crit~,rion 

1 2 Prof essors Buchanan and Po1ak were among the first to 

recommend the maximization of the rate of turnover (i.e., the ratio of 

annua1 output to capital) as a criterion for project eva1uation in 

low-income countries. One serious defect in the original formu1ation3 

of this criterion was that it ignored the prob1em of varying rates of 

capital replacement among projects,4 but its more recent advocates 

recognise this fau1t and have a1tered the formulation into one of maxi­

mizing the net rate of turnover. 5 

A major criticism of the rate of turnover criterion derives 

from Professor A.E. Kahn. 6 The criterion implies that on1y capital is 

a scarce resource; and since it ignores payments to other factors, they 

are taken to have zero opportunity cost. 7 Kahn demonstrated that an 

, . '- " ,.", , 

1~ N.S. Buchanan, International Investment and Doméstic Welfare; New 
York; (1945.) , '" 0 (0 'o.. 0'. 

2. J.J. Po1ak, "Bàlance of Payments Prob1ems of Cotn'ltries Reeonstructing 
With the He1p of Foreign Loans";Quarter1y Journal of Economics; Vol. 
57; (February 1943); pp. 208-240. '". 

3. See N.S. Buchanan, ibid., p. 24. 

4. United Nations (ECAFE), "Criteria for A11ôeating Resources among 
Various Fields of Deve10pment in Underdeve10ped Countries"; Economic 
Bulletin for Asia and the Far East; (June 1961); p.31. 

5. See S. E~e, op • ci t., p. 29 1. 

6. A.E. Kahn, "Investment Criteria in Deve10pment Programmes"; Quarter1y 
Journal of Economies; Vo1.65; (February 1951); pp.38-61. , . 

7. Whether it is appropriate to attribute a zero opportunity cost to labour 
in low-income countries where widespread underemp10yment appears to 
prevail remains a eontroversia1 question. See, for examp1e, J.W. Me11or, 
·op~cit., p. 157. "Contrary to the assumption of mueh deve10pment theory, 
there is considerable evidence that increased labour input within the 
traditiona! framework of production can inerease output significant1y 

'in most low-income countries and that techno1ogical advanee requires a 
complementary input of labour." 
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eva1uation of the contribution of a project to social we1fare, requires 

that factors of production must be va1ued at their opportunity costs, 

prices must be corrected for market imperfections, and the external econo-

mies deriving from a project must a1so be inc1uded in the valuation of 

1 its output. 

In addition ta these criticisms, we'may note from the per-

spective of the framework developed in Chapter II of this, study, that 

output, which represents the maximand in the capital-turnover criterion, 

represents an inadequate proxy for the mu1tip1icity of objectives com-

prising the social we1fare function. The maximization of output provides 

no indication of how output is to be distributed between consumption and 

investment, and consequent1y ignores the question of the distribution 

of consumption over time. 2 Second1y, the maximization of output does 

not guarantee that the distribution of consumption among the various 

groups and regions of the society will have ,improved. 3 Thirdly, the 

maximization of output indicates nothing regarding the composition of 

output, so that the question of satisfying 'merit-wants' is ignored. 4 

We a1so note that the capital-turnover criterion do es not distinguish 

between exports and output for the domestic economy, nor between imported 

, . 
1. A.E. Kahn, op~cit." See a1so R.B. Chenery, op.cit. Neverthe1ess, 

Kahn finds the rate of turnover "particu1arly desirab1e" when there 
i8 large scale unemployment;op.cit., p.Sl; and Chenery finds it 
"particularly u8eful for cho08ing among projects in a given sector," 
op~cit., p.87. 

2. However, under conditions of perfect competition, the market mechanism 
resolves this problem, and instantanëous Pareto optimality becomes a 
necessary condition for '1ntertemporal dynamic efficiency. See F.M.Bator, 
'op~cit., p.lOS. 

3. See previous discussion on redis tribut ive objectives. 

4. See R.A. Musgrave; 'op~cit., p.9 and pp.l3-l4. 
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and domestic capital, and therefore, provides no indication of the 

influence of the project on the status of the independence-from-foreign­

aid objective. l Finally, we note that the capital-turnover criterion 

ignores consideration of varying effects of uncertainty on output. 

t i, 4 ( , ; (.. (. "q c. c ( « • , ( • , , { , , 4 , 4 i 

1. However, J.J. Polak; 'oP~cit,~ do es argue for separate analysis of 
balance-of~payments effects in order that exchange rate equilibrium 
be maintained. 
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B. Specific Criteria Forms for Economic Development (cont.) 
, 4 ( 

2. The "Social Marginal Productivity" Criterion 
i , <, (0 

The social marginal productivity criterion (SMP) was formu-

1 lated by Professor Kahn, partly in reaction to certain inadequacies 

of the rate-of-turnover criterion, and was further developed by Professor 

2 Chenery. Professor Chenery defines SMP as the " ••• average annual 

increment in national income (plus balance-of-paymentsequivalent) from 

the marginal unit of investment in a given productive use.,,3 

Thûs the variables in the objective function to be maximized 

are the national income and the balance-of-payment effect (or equivalently, 

the independence-from-foreign-aid objective), and the active constraint 

is the quantity of invested capital. To formulate the criterion, Chenery 

begins with "the net private return over costs per unit of investment", 

and then corrects for (a) tariffs, taxes, and subsidies, (b) external 

economies, and (c) unused resources,4 in order to "arrive at the net 

, , 

1. A,E. Kahn, op.cit., pp.38-6l. 

2. H.B. Chenery; ·op~cit., pp.76-96. 

3. ibid." p.83. 

4. "The cost to society of employing unemployed labour, for example, is 
only the increase in consumption which results." ibid., p.82. The 
intention undoubtedly is to emphasise that resources be valued at 
opportunity costs, but this particular formulation is clearly unac­
ceptable. Are not unemployed labourers members of society? When the 
objective function is national income, an increase in eonsumption 
would tend to reduce the resources availaole for investment, but would 
certainly not reduce national income. Compare A.K.Sen, "Some Notes on 
the Choice of Capital Intensity in Development Planning"; Quarterly 
Journal of Economics; Vol. 71; (November 1957); pp. 561-584; p.563, 
f .n. 8. 
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social return".l In addition, a premium is attached to foreign exchange 

earnings or savings. The basic formulation of the SMP criterion takes 

the form of the following ratio,2 

where, 

SMP = (V - C) + rB 
K 

V = ânnual social value added domestically, which is comprised of 

the market value of output (corrected for subsidies and protection), 

plus addition to value from external economies, minus the cost of 

imported materials; 

C = total annual cost of domestic factors (including replacement costs); 

B = total annual balance of payments effect; 

K = increment to capital (investment); and 

r = premium on improvementsoin the bâlance of payments. 

Chenery has classified the balance-of-payments effects of a project in 

the following manner;3 

InvestmentEffects 

(1) Purchase of machinery and equipment abroad. 

(2) Multiplier effects of investment on income and imports. 

Direct Operating Effects 

(3) Output of a commodity which increases exports or is a substitute 

for imports. 

(4) Imports (direct and indirect) for production of the given commodity. 

(5) Reduction of import requirements for production of commodities 

for which output i6 a substitute. 

Indirect Operating Effects 

(6) Multiplier effect of inflationary financing of consumption. 

(7) Multiplier effect of change in export (import) surplus. 
. '. 

1 • q i Q. ; t c. "i' \ { 

1. R.B. Chenery; op~cit., p.82. 

2 ~ . ibid., p. 83. 

3~ ·ibid., p.88. 
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Thus, the SMP l criterion corrects many of the defects 

of the rate of turnover criterion. One important correction which Chenery 

appears to neglect, however, is to value public investment capital at 

its opportunity costs. Replacement costs enter into the total cost (C) 

term in the criterion, where variations in its valuation could affect 

project selection. 2 In addition, the use of the same discount rate 

for balance-of-payments effeçts and future increments of national income,3 

seems to be an unjustified simplification. 

Criticisms of the SMP criterion have been directed both 

4 -
at the form of its maximand ~dmerator) and its limiting constraint 

(denominator).5 With respect to the maximand, we may first note that 

Chenery's clarification of balance-of-payments effects of a project is 

a useful contribution. 6 His acknowledgement of redistributive objectives 

in the social welfare function is also important. 7 However, he does 

not include redistributive objectives-in the final formulation of the 

criterion because of the apparent difficulty associated with their measurement~ 

1. Professor Eckstein notes that it is technically incorrect to view SMP 
ratings as 'marginal', and that the criterion would more appropriately 
be named "social average product', since it is the average product of 
a project that is computed; "Investment Criteria for Economic Develop­
ment and the Theory of Intertemporal Welfare Economics"; oE,.cit.,p.59, 
f .n. 8. 

2. Compare ibid., p. 64. 

3. H.B.Chenery, 6p.cit., p.94. 

4. See, for example, W. Galenson and H. Leibenstein, op.cit.,pp. 343-370; 
and A.K. Sen, "Some Notes on the Choice of Capital Intensity in Develop­
ment Planning~i'; op~cit., pp.562-564. 

5. See, for example, S.Enke, op.cit., pp.292-295; R.S. Eckaus, "Technolo~n 
gical Change in Less Developed Areas~'; in Development for the Emerging 
Countries. An Agenda for Research. The Brookings Institute; Washington, 
D.C., (1962); Reprinted in G.M. Meier, op.cit., p.244 and F.M. Bator, 
op.cit., p.lOO. 

6. Compare O. Eckstein, liA Survey of the Theory of Public Expenditure 
Criteria", -op~èit., p.489. 

7. H.B. Chenery, op.cit., p.80. 

8. ibid. 
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Such difficulties will depend upon how redistributive objectives are 

defined. In principle, it seems that they can be entered explicitly 

in an operational objective function, and they, therefore, should be. 

Thus, for example, a premium could be assigned to income accruing to 

1 a particular region, or to particular groups within the population. 

However, the principal inadequacy of the objective function 

in the SMP criterion is the dominant role it assigns to increments in 

national income. As has already been pointed out with respect to the 

rate-of-turnover criterion, this approach ignores explicit considera-

tion of the growth path of national income, and also, what is more 

relevant, that of consumption. 

The criticism of investment costs (k) performing the 

function of the limiting constraint in the criterion, i8 based upon 

the fact that while public investment may be subject to a budget con-

straint, the Government's objectives in resource allocation must be 

directed beyond the value added of public projects, and must, therefore, 

give appropriate weight to other resource limitations. 

" ••• a logical investment criterion ••• should be based on 

the resource limitations of the economy, and not on sorne 

government agency, although this point is often overlooked. 

There is usually no obvious warrant for assuming that capi­

tal is scarce and labour is free.,,2 

1( {' \. 

1. See, for example, S.A. Marglin, Public Investment Criteria; op.cit., . . , ( , 
p.23. 

2. S. Enke, op.cit., p.295. See also R.S. Eckaus, op.cit., for a similar 
position. 



- 80 -

B. Specific Criteria Forms for Economic Deve10pment (cont.) 

3. The S6cia1 Investment Rating (SIR) 

The Social Investment Rating, is the name that Professor 

Enke 1 gives to his modificatt1mn of the SMP criterion, and is essentia11y 

2 of the same form as the criterion proposed by Professor Ahumada. 

Professor Enke's formulation is the fo110wing: 

SIR = R-M 
L + Ka 

Where, R = market value of annual output (presumab1y corrected for 

taxes, tariffs, and subsidies) plus ascertainable net external economies. 

M = cost of mate rials purchased from other firms; 

Ka = annual capital expense; and 

L = annual labour cost. 

Thus the SIR criterion is the ratio of annua1 value added to annua1 

factor costs. The alteration that has been effected an the maximand, 

from value net of opportunity cost (of the SMP) to value added (in the 

SIR), is merely a formal matter not affecting SIR rankings. 3 The defects 

attributed to the SMP criterion regarding its concentration on maximi-

zing national income, and its omission of the valuation of capital at 

its social opportunity cost are equal1y present in the SIR criterion. 

1. S, Enke, op.cit., pp.294-5. 

2. J. Ahumada, Investment Priorities; document submitted to the round­
table conference of 'th'e' In't'ernational Economic Association, Rio de 
Janeiro, (August 19-28, 1957); summarised in United Nations; Manual 
on Economic Development Pr,ojects;New York; (1958); pp.237-8. 

3. The maximand of theSMP criterion differs from that of the SIR by 
annua1 labour and capital costs. Thus V-C = R-M-(L+Ka). if this 
a1teration is made in the numerator of the SIR, 

R-M-(L+Ka ) 

L+Ka 

relative ranking of projects. 

= SIR - 1, which will not alter the 
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Although Enke is not explicit about the valuation of labour 

at opportunity costs and corrections for balance-of-payments effects, 

the cursory manner in which the SIR criterion is presented does not gustify 

these detailed criticisms of the SIR, especially since Enke does not 

present an unfavourable treatment of these aspects in his discussion of 

the SMP criterion. The critical adaptation provided by the SIR criterion 

appears in the denominator: it is here that Enkel and other critics2 of 

the SMP criterion, point to its inadequacy. The SMP formulation presents 

government resource allocation as a'suboptimization' prob1em of maximiz-

ing the output deriving from the government's investment budget, rather 

than the broader optimization prob1em of resource allocation for the 

economy as a whole. 3 

1. S.Enke, op.cit. 

2. R.S. Eckaus, op.cit., and J. Ahumada, op.cit. 

3. If however, public investment capital was va1ued at its social oppor­
tunity cost and there were no budget limitations on public investment, 
there would be no discrepancy between these two maximization prob1ems. 
See S.A. Marglin, "The Opportunity Cost of Public Investments"; op.cit. 
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B. Specific Criteria Forms for Economic Deye10~ment (cont.) 

4. The Marginal Reinvestment Criterion , ( 

Professors Ga1enson and Leibenstein 1 have proposed that 

the goal of economic deve10pment po1~cy shoü1d be the maximization of 

per capita output "at some time in the future",2 which 1ed them to 

recommend the "marginal per capita reinvestment quotient" as a criterion 

for project eva1uation. 

"To secure a c1ear notion of what is meant by the marginal 

per capita reinvestment quotient we must consider the basic 

factors invo1ved in its determination. Brief1y stated, the 

seven basic factors are as fo110ws: (1) gross productivity 

per worker; (2) 'wage' goods consumed per worker; (3) replace­

ment and repair of capital; (4) increments in(,output as a 

resu1t.of noncapita1-using innovations, such as improvements 

in ski11s, hea1th, energy, discipline, and ma11eabi1ity of 

the labour force; (5) dec1ines in morta1ity; (6) dec1ines in 

ferti1ity; and (7) direction of reinvestment." 3 

Abstracting from the authors' description of the effects of project 

selection on·::the population growth rate, the maximization of output at 

a future date requires the maximization of capital formation at that 

date, given the existence of surplus labour. Thus the criterion for 

project selection is to maximize the net f10w of investment that fo1-

lows from each unit of present investment. 

The authors further assume that wage-earners will consume 

their entire income whi1e profit-earners reinvest their entire income, 

so that from the perspective of growth maximization, wages are a cost, 

1. W. Ga1enson and H. Leibenstein, "Investment t::riteria, Productivity, 
and Economic Development"; op.cit. 

2. ibid., p.345 

3. ibid., p.352 
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and the objective reduces essentia11y to the maximization of profits 

per unit of investment. In their basic mode1, Ga1enson and Leibenstein 

express the reinvestment coefficient as fo11ows: 1 

where, 

p = output per machine; 

p - ew 
c 

e = number of workers per machine; 

w = rea1 wage rate; and, 

c = cost per machine. 

2 

We note that this criterion is of the same genera1 form as the (reciproca1 

of the) recoupment period criterion, and will, therefore, be biased toward 

projects having long lives, a property which the authors describe as 

conducive to growth. 3 

We may further note, fo11owing Professor Sen,4 that the 

criterion may be transformed into the gro~th formula associated with 

Professors Harrod and Domar. 

where, 

p - ew 
c 

a = capital coefficient = ~ , 
p 

s = savings ratio = p - ew 
p 

s 
a 

, 

when a11 wages are consumed, and the remaining factor incomes are reinvested • 

. " E.'. 4 .. ,( < e (" , .. 1 

1. W. Ga1enson and H. Leibenstein, op.cit., p.357. 

2. A simi1ar criterion is presented in M.H.Dobb, "Second Thoughts on 
Capital Intensity"; °Review of Economic Studiés; Vo1.24; (1956). 

, , i , q.. (j i 4 • < < i .. , q , 

3. W. Ga1enson and H. Leibenstein, ibid., p.362. 

4. A.K. Sen, "Sorne Notes on the Choice of Capita1-Intensity in Deve1op­
ment P1anning";op.cit., p.565 
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Thus maximization of the reinvestment coefficient leads to the maximization 

of the rate of growth. After reviewing social and demographic considera-

tions associated with investment, Professors Galenson and Leibenstein 

recommend cap.ital-intensive investment s and the maximization of the 

1 capital-to-labour ratio. 

2 
The Galenson-Leibenstein criteria have been widely criticised. 

For purposes-of the present study, we note first that their analysis does 

3 
not entail explicit corrections for market imperfections, nor suggestions 

for the calculation of the social opportunity cost of public investment 

capital. In addition, the conventional types of 'dynamic' external econo­

mies4 do not enter their analysis. Furthermore, within the context of 

the authors' growth-maximizing objective, by assuming the investment 

total in the initial period fixed, in their rigid assumption about savings 

propensities out of profits and wages, they ignore the effects of project 

selection upon the quantity of investment. As Professor Sen5 has pointed 

out, different propensities to consume among the factors of production 

1. W. Galenson and R. Leibenstein, op.cit., pp.356 and 370. 

2. See, for example, O. Eckstein, "Investment Criteria for Economic Devel­
opment and the Theory of Intertemporal Welfare Economics"; op.cit., 
pp.65-66; F.M. Bator, op~cit., pp.l04,..5; A.K. Sen, "Some Notes on the 
Choice of Capital-Intensity in Developmerit Planning"; op~cit.,pp.564-567; 
J. Moes, "Investment Criteria, Productivity and Economic Development: 
Comment"; Quarterl! Journal of Economics; Vol.71; (1957); pp.16l-l64; 
and R.B. Villard, "Investment Cr{teria, Productivity and Economic 
Development: Comment"; Quarterly Journal of Economics; Vol.7l; (1957) 
pp.470-475. 

3. With respect to labour, they make the remarkable prescription that 
governments of low-income countries "alter conditions to conform with 
our criterion by making labour scarce artificially", (op.cit.,p.368). 
So that private capital will also be directed to capital-intensive 
inves tmen t. 

4. See earlier discussion of this topic. Galenson and Leibenstein do, how­
ever, extensively discuss the effects of in~'estments on the quality of 
the labour force (ibid, p.355) and the effects of urbanization on the 
population growth~. (ibid, pp.363-7) 

5. A.K. Sen, ibid, p.566. 
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contributing to alternate investments, will result in different quantities 

of investible surplus. This effect may be substantial where alternate 

investments emphasize the employment of unskilled labour and skilled 

labour respectively, where ski lIed labour may be ~xpected to have higher 

marginal propensities to consume, for example. 

Professor Bator~as demonstrated the logical frailty of 

the prescription of maximizing capital-to-labour ratios so that wage 

bills will be relatively small, and therefore, savings and reinvestment 

may be large. More capital-intensive investment resulting in higher 

labour productivity may require that higher wages be paid where, for 

example, unions are powerful, and the resultant ratio of profits to 

wages need not be higher; and, where the choœce of capital-intensive 

techniques precludes the maximization of output, the absolute value of 

profits and hence reinvestment may be smaller than would otherwise be 

2 possible. 

However, the principal criticism of the Galenson-Leibenstein 

criteria must be directed at their choice of an objective function to 

represent social welfa~e. The maximization of the rate of growth contra-

dicts our entire discussion of social time preference for present con-

sumption; governments must be concerned with the welfare of the present 

generation as weIl as with that of (the presumably wealthier) generation 

of the future. 3 Furthermore, the authors ignore the social objective of 

, . • i , T' • i 

1. op.cit., p.104 

2. Compare with O.Eckstein, "Investment Criteria for Economic Development 
and the Theory of Intertemporal Welfare Economies"; op.cit., p.66. 

3. Compare J. Moes, 'op.cit., p.163; and A.K. Sen, "Some Notes on the Choice 
of Capital-Intensity in Development Planning";op.cit., p.567: "While 
the social marginal productivity criterion pins its attention on the 
present, the rate-of-reinvestment criterion goes to the other extreme." 
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independence from foreign aid; with the present productive structure of 

most low-income countries, capital-iL~ensive investments will tend to 

have a higher import content. l Finally, with respect to redistributive 

objectives, minimization of the wage bill must, by most standards, be 

viewed as a regressive proposition. 2 

. , . , ,( \ , < c < (' < , , 

1. Compare with A.K. Sen, "Some Notes on the Choice of Capital-Intensity 
in Development Planning"; ·op~cit., p.567. 

2. Compare with O.Eckstein, "Investment Criteria for Economic Development 
and the The6ry of Intertemporal Welfare Economics";op.cit., p.84. 
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B. Specific Criteria FO,nns for Economic Development (cont.) 

5. The Time Series Criterion 

The time series criterion has been proposed by Professor 

1 A.K. Sen in response to the polar presumptions regarding social time 

preferences that are inherent in criteria that maximize current national 

income (the rate-of-turnover, SMP and SIR) on the one hand, and the 

marginal reinvestment criterion on the other. Criteria having national 

income as their maximand ignore its composition and consequently, the 

reinvestment that will be induced from the original sêlection of projects; 

the marginal reinvestment criterion in seeking to maximize growth, 

ignores the consumption available to the current generation. Professor 

Sen's reconciliation of these two approaches takes the reinvestment 

effects of projects into account, but avoids the shortcomings of maximi-

zing reinvestment by taking explicit account of social time preferences 

for current consumption, and of uncertainty. 

Professor Sen proposes his criterion for choosing among 

alternate techniques of production of a given type of output. His analysis· 

of the potential reinvestment forthcoming from a given process extends 

beyond the surplus deriving from the operation of the process, to analysis 

of the surplus that derives from the production of the capital for the 

process. Thus, if there is a substantial import content to the capital, 

and the exchange rate is overvalued, the capital diverted to the production 

of exports to finance the importation, will exceed the capital required 

, . (, ,( . 
,... " \\ ~. \' ,'. '\ 

1. A.K •. Sen, .:.'·Ch'Oi'C.e,.:of: q'e'Chni"qUe-:·.An -Aspect of the Theory of Planned 
. ·Economic ·Developiheiit";<ôP:èiE:';'àha''''Some'Notès on' the Choice of 
càpital~IÏlfeflsity in· Development Plann;Ltig"; op~ cit. 
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for an equally priced, domestically produced investment. l Furthermore, 

the propensities to consume ôf the factors employed in the production 

of the capital are considered, to compare the effects of alternate invest-

2 ments upon the total investment available in the initial period; so it 

is not merely the reinvestment coefficient that is relevant, but rather 

the product of the reinvestment rate and the volume of investment that 

occurs in the ~nitial periode Professor Sen's analysis also does not 

entail the simplifying assumptions of Professors Galenson and Léœbenstein3 

with respect to the propensity to consume out of wages. The extra con-

4 
sumption induced by one unit of extra employment is given by: 

where, w = wage rate per person; 

d = consumption per person when unemployed; 

c = propensity to consume of the worker;and, 

c~ = propensity to consume of the worker's former hosto 

Alternate procedures for valuing labour with (assumed) zero 

marginal productivity will be described to illustrate the different pers-

pectives inherent in the various criteria. When the objective function is 

the maximization ôf current national income, additional employment has 
. 5 

a zero opportunity cost, and is thus valued at zero. However, when 

the objective function is the maximization of surplus, the cost of employ-

ing an additional worker includes his own increase in consumption, that 

of his previous hosts, and various'urbanization' costs (housing, electricity, 

•• i( i _ . 4 C" t < 4 , 4 1 • , '.\ • , i" i. {' 

1. A,K. Sen, "Choice of Technique: An Aspect of the Theory of Planned 
Economic . Development"; . op. ci t., Chapter VI. 

2. A.K. Sen, "Some Notes on the Choice of Capital-Intensity in Develop-
ment Planning"; ·op.cit., pp.566 and 568. 

3. Galenson and Leibenstein,op.cit.) 

4. A.K. Sen, "Choice 0t Technigue: ••••• "; ibid., p.64. 

5. See, for example, A.E. Kahn, op.cit. 
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Sewage, etc.) and the transportation costs required to bring him into 

employment. l The time series criterion reconciles both of these effects. 2 

Professor Sen's criterion compares the time series of con-

sumption flows resulting from alternate investments, and from the reinvest-

ment that they induce. Whereas a more capital-intensive technique may 

indu ce greater reinvestment (because of varying savings propensities of 

owners of different types of factors), an equal investment in a labour-

intensive technique may result in greater immediate production of con-

sumption goods. The problem is to choose the production process which 

will balance these two effects. 3 Professor Sen's solution té the problem 

requires the choice of a time horizon by policy-makers, which should be 

principally directed by considerations of social time preference for 

present consumption"and uncertainty.4 The figureS illustrates time 

series of consumption, H~H and L~L, for two techniques requiring equal 

initial investment costs. OT is the "period of recovery",6 or the time 

1. See, for example, W.Galenson and H.Leibenstein, op.cit., and 
M.H. Dobb, op.cit. 

2. A.K. Sen,'Choice of Technique: ••••• ; op.cit., p.63 • 
. . , 

3. Where a technique is superior with respect to both effects, then there 
is clearly no problem. Compare Galenson and Leibenstein, op.cit., 
p.348, Figure I. 

4. A.K. Sen, op.cit., Chapter VIII. 

5. Compare ibid., p.32. 

6. Professor Sen notes the similarity of this concept to the Soviet 
'period of recoupment'. He points out, however, that while the period 
of recoupment compares fixed-capital and operating costs to produce 
a given output; his own criterion is concerned with alternate consum­
ption streams resulting from a given quantity of investment, which he 
considers a more appropriate approach for low-income countries. 
See, ibid., p.33, f.n.23. 
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Figure 11 
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required for aggregate consumption from the capital-intensive investment 

(H) to equal that from the labour-intensive investment (L). (i.e., ar~a 

L~H~A = ABC). The period of recovery is then compared to the time 

horizon: if OT is 1ess than the time horizon, technique ~ is to be chosen; 

if it is greater, technique L is to be chosen. 

We first note the arbitrariness associated with the period 

of recovery approach, as wi th the recoupment period approach: "equa1 value 

is placed on a11 consumption occurring within the time horizon, whi1e zero 

1 value is given to consumption forthcoming thereafter. However, the choice 

of a social rate of discount must in practica1 application a1so invo1ve 

2 a certain amount of arbitrariness. Basica11y, Profess~r Sen's study 

1. Compare O. Eckstein, liA Survey of the Theory of Public Expenditure 
Criteria"; op.cit., p.494. Professor Sen recognizes the need to specify 
either terminal capital requirements or a terminal rate of growth; 
op.cit., p.79. 

2. See, for examp1e, A,C. Harberger, op.cit. 
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deals effectively with the various considerations which are relevant 

to the aggregate consumption objective of social welfare. l However, that 

is what comprises its limitation; the study does not take into explicit 

account the multi~licity of objectives of economic development: redistr­

ibutive objectives, the satisfaction of 'merit wants', and the objective 

of achieving independence from foreign aid have not been integrated into 

Professor Sen's analytic structure • 

. , 

1. External economies are discussed in "Choice of Technique: 
op.cit., p.S9. 

Il. . . . . .. , 
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C. The Interdependence Problem 

From a general equilibrium perspective of the economic pro-

cess, every economic activity necessarily has repercussions upon every 

other, and the effects of introducing a new activity can only be deter-

mined by the solution of a set of simultaneous equations for the entire 

system. l This consideration has led to the formulation of the "with and 

without" principle to provide a correct theoretical basis for project 

evaluation. 2" 

"In evaluating the benefits and costs of a project, two 

situations must be compared: the development of the economy 

with the project and the development that would occur with­

out:i.it. The change in the path of the economic system because 

of the project involves certain costs and certain benefits, 

and it must be the objective of benefit-cost analysis to 

identify these changes." 3 

A partial-equilibrium analysis will be consistent with this principle 

4 for marginal adjustments in the competitive model, and may, therefore, 

provide a useful, practical procedure in an economic context similar 

to that of the United States. 5 

" , 

1. R.E. Kuenne, op.cit., Chapter 1. 

2. See }l~M;"Regan and E.G. Weitzell, "Economie Evaluation of Soil and 
Water Conservation Measures and programs"; Journal of Farm Economies; 
(November 1947); pp.1275-l294; J. Tinbergen, op.cit., p.33; and 
O.Eckstein, Water Resource Develppment; op.cit., pp.37-38 and 51-52. 

3. O.Eckstein, ibid., p.5!. 

4. See, for example, A. Maas, and others, op.cit., p.23. 

5. See, for example, J.V. Krutilla, op.cit., p.24; and A.R. Prest and 
R. Turvey, op.cit., p.162. 
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In the context o~ Develop~ent Planning, however, neither 

marginal ad just ment s, competitive conditions, nor the desirability of 

the achievement of Pareto optimality which wouid follow from a competi-

tive situation, can justifiably be assumed, as has been elaborated in 

Chapter II. That this has been recognized by many of the authors of 

proposed criteria for the evaluation of development projects, may be 

readiIy seen from their explicit inclusion of net external economies 

among the benefits deriving from projects. l In the practical applic-

ation of these criteria, however, requirements of uniformity in evalu-

2 ation procedures, as weil as the need for safeguards against unprinci-

pIed inflation of externai economies by interestswhich directIy benefit 

from the execution of a project,3 has resuited in substantial circum-

scription of the types of relevant effects that are counted. In general, 

these are limited to effects on activities in 'vertical' propinquity 

to the project: 'forward' and 'backward' effects~ which consist of 

increments in benefits and costs that accrue to activities which directly 

employ the output of the project, and those which supply its inputs, 

respectively. Aithough such calculations are an improved basis for 

project evaluation over evaluations based on a pure partial-equiIibrium 

1. See, for example, H.B. Chenery, op.cit;jidem, "The Interdependence of 
Investment Decisions"; in M. Abramovitz etaI., The Allocation 'of 
Economic Resources; Stanford; (1959); pp.82-I20; A.E. Kahn, op.cit; 
and 'S.Enke, op.cit., pp.294-5. 

2. United Nations, Man~,al on EC,o~,optcic, peveI0J>Pl,ent Pro,jects; op.cit. ,p.220. 

3. See, for example, S. Enke, ibid, pp.295-297. 

4. See United Nations, Manual on ,Economic Develo?ment Projects; op.cit., 
pp.220-222. Also, compare A.O. Hirschman on backward and forward 
linkages, "The Stratewof Economic ·De:velopment"; Yale University 
Press; New Haven;' , (1958)'Ü)p. '100:"'117. '" . 
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analysis, and may frequently result in an adequate 'first approximation', 

there still remains much to be desired. The evaluation of forward and 

backward effects constitutes the definition of an arbitrary sub-system 

in which to view the effects of a project, while a theoretically adequate 

solution requires comparisons of the entire economic system "with and 

without" the project in question. 

A second aspect of project interdependence, the 'incompati-

bility' situation, can generally be adequately incorporated by the reform­

ulation of criteria into their incremental forms. 2 Furthermore, there is 

an adequate procedure for dealing withsituations when interdependence 

among projects may be recognised as being of a direct nature. 

"Where the costs and/or benefits of two schemes A and B 

are interdependent in the sense that the execution of one 

affects the costs or benefits of the other, they must be 

treated as constituting thfee mutually exclusive schemes, 

namely A and B together, A al one and B alone." 3 

The unfortunate fact, however, is that all projects are ultimately inter-

dependent in this sense. 

With the present state of development of analytical techniques, 

the complete set of repercussions of a project on the economic system can 

not be adequately evaluated. 4 Not only will the execution of a project 

whose effects are of a non-marginal nature affect the evaluation of its 

own costs and benefits, but also of those projects whose inputs and outputs 

. ( :: . i ' ,< , ~ • , ' 
1. See R.B. Chenery, "The Interdepelldence of Investment Decisions"; op.cit., 

pp. llO-Ill; and A.K. Sen, "Choice of Capital-Intensity Further Con­
sidered"; Quarterly Journal of Economics; Vol.73; (1959); pp.466-484; p.48l. 

, 1 j (' •• 

2. See foregoing discussion of general criteria f01~s; and M.S. FeldsteiD. 
and J.S. Flemming,op.cit.,pp.80 and 83~ 

3. A.R. Prest and R. Turvey, op.Cit., p.176. 

4. See, for example, A.K. Sen, "Ghoice of Technigues; An Aspect of the 
Theory of Planned Economic Deve1opment;op.cit., Appendix E. 

q • • t ( 
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are either substitutes or complements to those of the project in question. 

In the broad sense in which the objectives of Development Planning were 

defined in this study, aIl projects will be interdependent with respect 

to each objective, in the final ana1ysis: every project contributes to 

aggregate consumption, has some effects on distribution, the ba1ance-of-

payments, and on the composition of merit-wants. 

As an il1ustrative example, consider the effect of project 

interdependence on the independence-from-foreign-aid objective. The 

choice of a discount ~ate to allow the evaluation of a project's effects 

on the balance of payroents in a future period, will depend on the state 

of the balance of payments in that period "without" the project; but 

the particu1ar state that exists at that time will depend on the parti-

cular group of projects that is currently executed, private as weIl as 

publië~ A similar problem arises in connection with criteria for elimi-

nating projects from consideration for immediate execution: as the volume 

of investment increases at a given point in time, project interdependence 

tends to cause a positive disp1acement of the entire ranking function, 

so that projects that would be 'e1iminated' at a sma1l volume of invest­

ment, may not be when it increases. l A solution which is correct would 

require comparisons of the net present benefits of a1l possible combina-

tions of potentia1 projects, and such a procedure is not possible in 

2 practice. 

, .. " ... . • , ~ , , t '. 4 q • 1 • < ..,' t • i ( Ci 

1. See O.Eckstein, "Investment Criteria for Economie Deve10pment and the 
Theory of Intertemporal We1fare Economics~~;op.cit.,pp.63-64. 

2. See R.N. McKean~oplcit., p.88. 
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Thus to place project evaluation criteria into proper pers-

pective: they perform an important practical function in Development 

Planning, but it must be emphasized that they only provide a first 

approximation - and May result in incorrect decisions, no matter how 

carefully they are formulated. It should also be emphasized that the 

probability of error will be reduced as the range of application of these 

criteria is successively narrowed down to the comparison of projects 

that are 'similar'; i.e., to projects having similar outputs and inputs, 

similar lengths of life, and similar degrees of uncertainty associated 

.. wi th their ou tcome. 1 

. ' , c: '. l < i • , , , • . • , 4 • ( 0' 1 t " . ' c , 

1. Compare O.Eckstein; 'Wat:er-Resource- Developmènt;:op.cit., p.55 
, " , .. , < C i .• < , c • [ • ' .• ( • , . 
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CHAPTERIV 

Most of the low-income countries are currently employing 

Development Planning as the instrument for achieving economic develop­

ment. Economic development consists in the attainment of a multiplicity 

of objectives which in this study have been broadly categorized as: 

increasing aggregate consumption, redistributive objectives, the satis­

faction of merit-wants, and independence from foreign aid. Given these 

objectives of the social welfare function, Development Planning may 

be described as the maximization of social welfare, and project evalu­

ation is that aspect of Development Planning devoted to the selection 

of the optimal set of projects. 

A framework for social welfare maximization in the context 

of economic development, was suggeàted in Chapter II. This consisted of 

a general presentation of the planning problem, followed by a review 

of three aspects of social welfare maximization. First, indivisibilities 

and the type of market imperfections which tend to be found, were pre­

sented as impediments to the achievement of conditions of perfect compe­

tition. Secondly, given perfect competition, the existence of public 

goods and non~market interdependence would prevent the attainment of a 

Pareto optimum. Thirdly, Pareto optimality may not be consistent with 

the objectives of Development Planning, as exemplified by the operation 

of dynamic external econamies and the infant industry argument. An 

approach to the intertemporal comparison of social costs and benefits 

and the problems resulting from uncertainty, were also discussed. 
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In Chapter III, various operational criteria for partial­

equilibrium analysis of projects were surveyed. General criteria forms 

for the elimination from consideration of uneconomic projects, for the 

relative ranking of projects, and for the scheduling of the initiation 

of projects, were described and their respective limitations were examined. 

The general forms were then compared to determine their specific biases 

and the circumstances under which they provide compatible rankings of 

projects. In the second part of the chapter, criteria which have been 

specifically formulated for project evaluation in the context of economic 

development were described, and their social welfare implications were 

examined. Finally, the problems that result from interdependence among 

projects were discussed, in order to emphasize the limitations that 

are generally inherent in aIl partial-equilibrium approaches to project 

evaluation. 

The following conclusions have emerged from the study. AlI 

partial-equilibrium approaches must necessarily yield only a 'first 

approximation' to an optimum investment pro gram because of the pervasive 

nature of project interdependence; social welfare m~imization requires 

the comparison of aIl the attainable combinations of projects to de ter­

mine the combination that yields maximum benefits. Secondly, the selection 

of a 'general' criterion form has significant social welfare implications 

which do not receive sufficient recognition in their application. Thirdly, 

the partial-equilibrium criteria that have been proposed for project 

evaluation in the context of economic development have been found, generally 

to be lacking in the explicit recognition of the multiplicity of objectives 
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that comprise econo~ic development, as weIl as in some of their technical 

aspects. Fourthly, under e~isting limitations of data, personnel and 

analytical techniques, partial~equilibrium analysis of projects remains, 

nevertheless, a necessary aspect of Development Planning. These criteria, 

however, cannat be expected to substitute for strategic decisions of 

Development Planning regarding the distribution of consumption over time, 

the distribution of consumption among members of society at aIl points 

in time, and the composition of consumption over time, although these 

decisions must be reflected in project evaluation criteria. The scope 

of partial-equilibrium criteria shouid be limited to the comparison of 

'similar' projects: projects should have similar inputs and outputs, 

similar durabilities, and comparable degrees of uncertainty associated 

with their outcome. We conclude by emphasizing the urgent need for the 

development of analytical techniques whtch will provide operational 

alternatives to the approach of partial-equilibrium criteria. 
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