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PART ONE
THE CRITERIA
INTRCDUCTION

"There is scarcely any inquiry more curious, or, from
its impértance, more worthy of our attention than that which
traces the causeg which practically check the progress of
wealth in different countries."® As interesting as the sub-
ject of economic development may be, there was no large bcedy
of literature on the subject until after World War II.

The revival cf interest in economic development cver
the past ten or fifteen years has been addressed tc¢ twc main
questions.2 What determines the rate of economic growth?
And what 1s the best allccation of resources to promote the
growth objective? The first question is focused on the mcst
important problem, capital accumulation. The second gues-
tion 1s concerned with the specific allccation of inputs
among alternative projects and techniques.

Allocation of capital among alternative techniques

and projects is a process forced upcn the underdeveloped

lT. R. Malthus, Principles (24 ed. reprint; New Ycrk:
Augustus Kelly, 1951), p. 305,

2H, B, Chenery, "Ccmparative Advantage and Devel:pmen"
Policy," American Economic Review (March, 1961), p. 18.

-1-
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country because the stock of available rescurces is limited.
The problem can now be defined: Given the stock cf rescur=
ces, determine which pro jects and techniques will ccntribute
most toward the development effort of the country. This
problem has led to the formation of investment criteriae”

Investment criteria are either means of Judgment cr
tests of the allocation of rescurces among the aslternatives
to see which set will yield the greatest advantage in the
development of the country. Although the prcblem of capi-
tal allocation is of secondary nature tc that of capital
accumulation, the establishment of pricrities has been re-
garded in the literature on economic development as an acute
problem of development theory and pol:icy.LIr

Before discussing the types of investment criterisa,
it is helpful to distinguish between the two alternatives
that are considered in the apporticnment of capital, tirs
choice of projects and the choice of techniques. The cholce
of projects is related tc the selection c¢f the output mix
of the economy. Jan Tinbergen has defined a project as
follows: M"A project may be described as the input of =«

bunch of production factors with the consequences cof <btain-

3G. M. Meier and R. E. Baldwin, Economic Development
(New York: John Wiley & Sons, 1959), p. 343.

hAu O. Hirschman, The Strategy of Econcmic Deveicp-
ment (New Haven: Yale University Press, 1959}, p. TC.
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ing a package of productso"5 On the other hand the choice
of techniques is concerned with the best way of producing
the output given the factor prices. The choice c¢f techni-
gques is a technological prcblem that exists within a parti-
cular project.6 The two concepts are related by the fa:tb
that the overall growth of a country will not only depend
upon the choice of projects but also upon the choice c¢f
techniques.7

Investment criteria can be divided into two types,
those considering economic factors and those considering
non-economic factors. The criteria concerned with eccnomic
factors c¢an be further serarated into those c¢criteria which
use partial equilibrium analysis and criteria using general
equilibrium analysis. The criteria using partial equilibrium
analysis differs in that the partial equilibrium criteria

contain a ceteris paribus assumption.8 Finally, the ezonc=

mic criteria may be subdivided into static and dynamic cri-

teria,

5Jan Tinbergen, "The Relevance of Theoretical Criteria,"
Investment Criteria and Economic Growth (Cambridge: Massachu-
setts Institute of Technology Center of Internaticnal Studies,

1955)9 po '3.

6Ao K. Sen, The Choice cf Techniques (Oxfcrd: Bla:k-
well, 1960), p. 1l1.

7B, Higgins, Economic Develcpment (New Ycrk: Norton
& Company, 1959), pe. 3lL.

8w, Galenson and H. Leibenstein. "Investment Criteris,
Productivity, and Economic Developmentg" Quarterly o< .urnal
of Economics, LXIX, No. 3 (August, 1955). t. 34h4. AT K. Sen,
op.cit., p. 52.
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CHAPTER II

FACTOR INTENSITY

Partial equilibrium criteria contain a ceteris pari-

bus assumption that is required by their nature., Galernzon
and Leibenstein give two views of the assumption:

e « o tastes, size and composition cof the populaticn,
the state of the arts and expectations remain the
sames. Or, another way of looking at it is that an
"efficient" allocation requires an accurate forecast
of tastes, Sopulation, and the state of the arts in
the future.

The usefulness and necessity of the ceteris paribus aisump-

tion will be examined in Part Two.

Before presenting factor intensity criteria, it may
be helpful to explain that the key idea contained in them
is embodied in the ratios of output to capital and «f lzb r
to output. In one case the ratic of capital to lab:r is
used,

The relevant ratioc In the case of capital intensity
is the ratio of output to capital invested. J. J. Polak
and Norman S. Buchanan suggested the criterion in which the
ratio of output to capital is maximized. This criterion
has been termed the rate of turncver criterione.

Jo Jeo Polak presented twc short views of the rate -f

9. Galenson and H. Leibenstein, lcce. cite.

Ly~
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turnover criterion in an article dealing with balance of
payments of war damaged countries. The two ideas are:

It may be said with general validity that the rate

of turnover of investment projezcts undertasken, should,
if possible, be large. This conclusion is obvicusly
a special case of the general eccnomic law that pro-
ductive processes should be less roundabout when, .
capital is scarce than when it is more abundant.=V

Investment projects which will show a high rate c¢f
turnover of capital are less likely to lead to &
foreign exchange problem than those with a low rate
of turnover.
Polak would advocate minimizing the capital-cutput ratio.
Norman S. Buchanan has an idea similar to that of
Je J. Polake Although Buchanan states his critericn in a
slightly different manner, given the existing prices of
output the criterion is the same as that of Polak. Speci-
fically Buchanan stated the c¢riterion as a method of deter-

12 Alsc, Buchanan developed his ccnzert

mining priorities.
while dealing with problems of external balance.
The explicit statement of the criterion was:
If investment funds are limited, the wise policy, in

the absence of special consideration, would be to
undertake first those investments having a high value

107, 4. Polak, "Balance of Payments Prcblems in
Countries Reconstructing with the Help of Foreign Loans,"
Quagterly Journal of Economiecs, LVII (February, 1943),

Pe 19.

H1bia., p. 228.
12N° S+ Buchanan, International Investment and Dcm=-

estic Welfare (New York, 1945), p. 2, as qucted in A. K,
Sen, cPe Cite, Po 25,
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of annual product relative to_the Investment necessary
to bring them Into existenceo+3

In summary, the rate of turnover criterion advecated
by Polak and Buchanan was one ©of determining the prcjecta
and techniques of the investment program by means of maxi-
mizing the ratioc of output to capital. Both men were takirg
a3 given that a country would find it advantageocus to main-
tain external balance in the foreign trade secter of the
economy. A. K. Sen has presented s mocdel which illiustrates
the rate of turnover criterion and it is worthwhile to pre-
sent the model now as it will be utilized in the following
chapters.lu
Notation and Assumpticnss
X = Quantity cf labor employed in making "corn"™ with

one machine (prcduced by one man-year in the
capital gcods sector;

f(x) = Corn output per year per machine;

Y, = Tetal corn cutput cof the 'advanced' sector from
year 1 to year n;

T
o
it

Aggregate corn cutput of the 'advanced! sector
from year 1 to year ng; :

Total corn surplus produced in year nj

Initial surplus of corn cbtained from the back-
ward sector to start tha advanced sector:

o

Employment in the capitzl grods sector in year n.

+—
o)
]

131bid,

lu'A- Ka Seng _920 Gitog po 31.!,"360
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(1)

(2)

(3)
(L)

(6)

1.1
1.2
1.3
1.k
1.5
1.6

le7
1.8

1.9

-7

Corn units are so chosen (compared with units cf
of labor and time) that the corn wage rate per
year 1s one.

Machines are produced by labor unassisted by other
machines and they last ferever. There 1s no werk-
ing capitale.

There are no current inputs other than labor,.

The output of the 'backward' sector is unaffezted
by the outflow ¢f labor from it, sc that the tctal
output ¢f the community is the output of the tad-
vanced' sector plus a constant.

The wage bill is entirely consumed and the surplus
is reinvested.

There are constant returns to scale and diminish-
ing returns to machines, given the emplcyment
levelo

The Mcdel

H
]

Sn

s# Therefore I, = S, = S¥ by equatien 1.

2
O
1

S*f(x)

sHe(£(x)-%x)

< U
AV I
1 1

Yy SHF(x) = S¥*C(x)(1ef(x)-x)
S*(£(x)~x)*(1ef(x)~x)

n
n
]

s* £(x)*(1er(x)-x) "1

©
H)

Yn
Sp = 8% £(x)*(1er(x)-x) "2
An

[4¢)
Y, s¥f(x) (Ler(x)-x)P~%
g ¥y HEALS:

t=1}

Following the Polak-Buchanan criterion, we want %

find the most desirable capital intensity, 1/x. Actually

present

or Immediate output iz to be maximized relative t:
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the amount of capital. Taking equation 1l.3 from above, the
object will be to maximize Y3 with respect to x. ¥Y; wil. be
a maximum when the first derivative fulfills the necessary
condition, dY¥;/dx being equal to O, and when the sufficient
condition, dZYl/dx2 is less than O. In other words, it 1is
a matter of finding the right x to satisfy both conditicns,

There have also been several proposals which utilize
the concept of labor intensity. The preference for labor
intensive technizques is due to the large surplus of labur
that usually exists in the ‘'backward! (usually agricultural)
sector of the economy. Since the surplus is there, many
economists have advocated using it.

Kurt Mandelbaum was cne of the first advocates of
labor intensive techniques. He arrived at the idea when he
was discussing the surplus labor existing in the agrisuit.ral
sector of an underdeveloped country. Two soclutions were
presented.15 The surplus labor could emigrate to ancther
country. Although the solution seems to be practical, Man-
delbaum said it wag impossible to accomplish because of the
number of people involved and because =f restrictive immi-
gration laws of many of the advanced naticns. The second
alternative presented was "tc use the ezonomically unemrlcyed

labor on the spct.”

lSKo Mandelbaum, Industrialization ¢f Backward Areas
(0Oxford: Blackwell, 1945, pp. 2<3.
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Mandelbaum recognized that labor was not a perfect
subgtitute for capital in many projects such as publiz
utilities. The resulting idea was to concentrate in indus=-
tries which are usually called 'light'! industries. Mandzl-
baum defined 7light?' as those industries in which labocr
costs are thermost important or are very highol6 It was
also recommended that in starting an industry the articles
made be of a simple variety to manufacture.

The historical fact that as a country continues to
develecp capital intensive techniques may be used increas-
ingly was also pointed out by'Mandelbaum. W. A. Lewis had
a similar idea in an article that was published in 195l.17

A. J, Brown had also proposed the Initial usze c¢f
labor intensive techniques when there was a shortage cf

capital in the country in his work, Industrialization and

Trade.
It was advocated that industries with a low capital
intensity relative tc labor intensity should be selected
initially, but only tc be followed by industries of a labor
intensive type. Actually Brown suggested a repetitive se-

18

quence of capital intensive and labrcr intensive techniques.

161bid., pe 15.

17Cf. W, A. Lewis, "Econcmic Development with Unlimited
Supplies of Labor," The Manchester School of Econcmics and
Social Studies, XXII (May, IQ5L).,

184, vaidyanathan, "Survey of the Literature on In-
vestment Criteria,” Indian Economic Journal, IV (Oastcber,
1956), p. 126,
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It was assumed that capital was scarce, relative to labor.

Vaidyanathan states that Brown derived the critericn
from the study of history of development of the advanced
nations of the world and from the assumption that there
exists an abundance ¢f labcocr and an acute shortage <f capi-
tal.19

In this chapter considering factor intensity criteria,
two concepts or proposals have been presented. They are the
rate of turnover criterion advocated by Polak and Buchanan
and the labor intensive criterion advocated by Mandelbaum
and A. J. Brown. The two criteria deal with the choice of
techniques that will be most beneficial to a developing
natione.

The factor intensity criteria have been derived frcm
the assumptions that capital 1s in short supply and labor
is abundant., J. J. Pclak and N. S. Buchanan derived their
rate of turnover criterion with the additicnal assumption
of the developing naticn having balance of paymentz problems.
Kurt Mandelbaum derived his propcsal of labor intensive
techniques from a study of the surplus laber in the backward
sector of the economy. A. J. Brown also has made the same
agsumption about surplus labor in the backward secter and
applied his interpretation of history to the problem :f the

choice of techniqueso

191b14,

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



CHAPTER III
SOCIAL MARGINAL PRODUCTIVITY

A. E. Kahr has put forth a criterion which 13 cailed
the Social Marginal Productivity eriterion. The devize used
to measure the effects of investment projects in this ~ase
is the soclal marginal productivity of capital In its dif-
ferent uses.

Kahn has defined the social marginal productivity
of capital in terms of the whole economy as:

o o othe total net contribution of the marginal
prcject to the national product, and not merely that
ggrtion of the contribution Sor of 585 costa) which

Yy accrue to the private investore.

It was also pointed out that the social marginal productiv-
ity of capital is not correlated with the rate of turncver
of capitale SMP is different from the rate of turncver
criterion when there ia a difference between social ccs’

and private cost. If private cost equals social ccst, the
SMP criterion is the same as the rate of turnover criterion.
The author further more explicitly connected his idea with

opportunity cost. He szaid:

The relative abundance cof factors is a significant

204, E. Kahn, "Investment Criteria in Develcpment
Programs," Quarterly Journal of Economics, LXV (February

1951), pe 39.
=ll=
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determinant of SMP. Where capital is scarce (compared
to another area) its SMP will be higher and each in-
ﬁgsgment wil% h§§e to gegf the more stringent of a
gher opportunity coste.
In other words, the alternative output sacrificed due tc the
use of factors in a particular project must be subtractea
from the additional output contributed by the particular
investment project in question, the ccst cf the factor:
being their soclal opportunity coste. In the case of under-
developed countries where there is a surplus of labor, the
opportunity cost of labor may be zero or nearly zerc. The
former problem will be discussed in Part Two.
Although Kahn presented the idea of social marginal
productivity of capital, he gave no method for calcuiating
a figure representing it. Instead he said that he favored
the social marginal productivity criterion with twce restric-
tions put on it. The restrictions that Kahn put on the
22

criterion are:

(a) Avoidance of inflationary financing of additicnal
sales in the home market; and

(b) Sufficient concentration on type I investments
(projects yielding additional expert or impors
displacing gcods or servicés) to the extent that
it has been necessary to aveid foreign financinge

To find a calculation of social marginal productivity
of capital, one must turn to the works of H. B. Chenery -r

Jan Tinbergen and Benjamin King.

21Tvid, 22Tbid., pe SC.
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Chenery sets up a model which illustrates the effects
of an investment program and embodies the type of statiszti-
cal data which he thinks may be available.<> The model 1is
presented below,

201 U = U(Y, By, occces D) Welfare function cf an
indefinite number of variab.es

index of social welfare

ot

effect of the project on national inccme

w K d
i

]

total net effect on the balance of payments

effect on the distributicon of in@gme

U Y*aU B{}’ U D+¢ooooo
%YA E_B,A %_Hd

Only the factcrs ¥, B, and D are considsred
due to limitations on the statistical data
in underdeveloped countries.

no
(-3
O
& g
=
1]

2.3 4U 3z SMP =4Y + rfiB Incremental U is defined as

social marginal prcdustivity

&8

Chenery defines the term r with twc difrerent
definitions: mathematically, it represents the
amcunt of increase in national income whilzh
would be equal to an improvement <f cne unit
in the balance of payments under specified
cenditicons or it is the average coverevalua-=
tion of currency at existing rates of eXchange
taking account of the effect on imports and
exports due to the investment program and

also the pecsiticn of the ba;ﬁnce of paymernts
at the start of the period.“©

The term r is equal to¢ zerc¢ if tne balance of ray-

ments is in equilibrium. Chenery stated that r would be

23He B. Chenery, "The Aprplicaticn of Irvestment Cri-
teria," Quarterly Journal of Eccrcmics, LXV (February, 1953;,
PPoe 80-86)0)

2h1vid,, . Bi.
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"appreciably™ above zerc in the case of an underdevelcred
countrye.
Chenery a.sc attempts to ccver himself by trying to

lessen the effects of the ceteris paribus assumption cf par-

tial analysis by using "correcticns" for some ¢f the ractcrse.

AS N}

The following correcticns are to be appiied to «4Y¥:©
(1) Tariffs, taxes, and subsidies are tc¢ be elimina‘ed.

(2} The value of cutput due to external economies must
be added on.

(3) Only the social ccst <f utilized rescurces is to
be used, not prcducer raymentse

The mcdel will ncw be presented alcng with Chenery's

_\l
Folll @]

definiticn of terms.

=
1]

ircrement tc capital

V = social value added domestically which in turn =3
equal to X « E - Mi:3

X = increased market vaiue of the output (afier
allowing fer subsidies and prcotezticn,

E =z added value of output due tc eXternai eccncomies
Mi = zc3t of imported materisls

C = total cost of domestic faztors which in turn 13
equal to L ¢ Md ¢ O:

L = Labor ccst:
Md = zcst of demestic materialsg

O = cverhead ccst (all cther ccsts inciuding the
replacemert of capital};

€51bid., o 87, “Y1bi4.

et Tt S
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B = toctal balance of payments effect which in turn is
equal to &aBy + B::

a = gombined amcritlzaticn and irniterest rates °n
current borrowing;

B: = effect ¢f the installaticn of the investment
¢t the balance of payments:

effect of the operaticn ¢f the investmen-
rrojest wpcn the barance of payments,

Bz

The Mcdedi:

2 SMP = X + E = Mi _ L+ Md « 0 4 r
‘ K K = * (aBl + B2)

In the above equaticn, factors were added tcgether
and substituted irto equation Z.3 on page 13,

2.5 SMP = {V Vv - c‘E% Br
LK / K Like terms have been com-

bined and the expressici has been simplified. The firstu
term of the equaticn represenis what Chenery calls the per=
centage margin of sccial value over ccst and the sast term
¢l the ejuaticn reprssents the balarce of payments premiume
If you examine the trree individual part: of the eqguaticng

w

= C),sV 13 net

-

V/K is the marginal capital turncver rarv i {
social waice added per unit cf investment, and Br/K igs thle
balance of payment: premiuwm rer uni+t of invesfmentoz7
Clienery has se* up the table belcw illustraticg the
calculaticn of SMP for some industrial prcjeczts in Greeceo

The data he used was derivea from reporta of the ECA Missicon

te Greecee The figores were said *o be based cn englreering

2TIbide, e 876
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estimates and present prices instead cf expected futurs

prices were used.

28

TABLE I

SMP FOR SELECTED INDUSTRIES

Lignite Nitrogen Cement Glass Sulpliusi:

mining fertilizer acia
Investment
in thousands ‘
of dollars  $2335C $17000 $€750  $280 $1450
(a) V/K .83 267 93 . 86 05<
(b) C/K "036 "f29 ‘“037 °’°Ll—3 EoJLLL
(¢) Br/K .33 .35 .07  =s04 0 CU
(d) (V"‘C)/V 056 956 060 950 079

SMP - 80 073 63 ¢39 olfn

SMP can be figured twc ways from the table. SMP squals

(a xd) »ccra+be .

The projfect with the greates®

social marginal productivity was lignite mining in thiax

casea

A second approach to the social marginal productivity

criterion is the apprcach develcped by Jan Tinbergen and

Benjamin King at the Netherlands Ecoromics Institute.

Treir

method was not aimed at initisi application to an underde-

281bide, pe Ole
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veloped country but a country which had progressed tc a cer-
tain degree of economic developrment where the statistica.
data required for the criterion could be cbtainedo57
Their assumpticns not only differ from H. B. Chenery’s
in the case pointed above but alsc in the fact that the
variable to be computed is nct scocial marginal produ:tivity
but real national income in the future with and without *he
project under gquestion. Benjamin Higgins has said:
The method consists of comparing real na*icnal ir.come
for all future periods, appropriately discounted toc
account for national time preference, and with apgro-
priate accounting prices, with and without the in-
vestment prcject or projects in question. No zcsth
calculaticns are necessary, because any inpubts involved
in a prcject have an immediate effect on national in-
come, if they must be withdrawn from other uses.-”v
Higgins alsc observes that the Tinbergen-King formuliation is
more general and more precise than the type advocated by
Chenery. The equations cf the Tinbergen-King concer® are
presented belowa31
3.0 vh - pvh - piih - prh - migibE
YR - the net contribution tec NNP of project h
P = the prrice index of the naticnal prcaust

v~ = the gquantity of gress product for prcjent

P~ = the imrort price Leve.

‘9Higgizsy OPo CiTo, IFo 653-6611,
“YIbido, tL. 063-6CLe The primary source was Lot
. FFE
avaiiable tc the authcre

I4Tbide, po 6blLe
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ih the required vo.ume of imports for rroject L

s

the real vaiue c¢f the capital storzk created
by the project

s

the interest rate for foreigrn debts

j2!
o8

= the amour.t cf foreign debts incurred for
the executicn of projeszt h

3.2 YO z pv® - pif - gpb®

v® = the quantity cf gross product produced in
the rest of the economy
i© = voLume c¢f importa fcer the rest of the

econocmy

o ‘ - - N
b~ = the real value cof the capital atc:k in the
rest of the economy

Equaticn 3.% above shows the addi ticnal prcduct that
will be created in the fu*ure by the project. Equaticn >.c
above skows the naticial prcduct in the future that is rro-
duced withcut the rprcject under gquesticn. The tw: <an then
be compared tce get scme ldea of the gain resu.tiug fr.n tie
projects

The Tinbergeri~King fcrmulaticn is simi.ar to the
formulaticn ¢f Chnenery'!s ir. that bcocth use the marginal tech-
nique for measuremen* and bcth try to deal with the eftects
of the investment projer= <¢n the whcle eccrncmy. There are

several differences between the *wc, The quantity tc ba

P

i

measured is different3 Chenery tses =cciar margirnal rrodus-
tivity and the Tirbergen-Kirg criterion uses naticrnal rreduct,
There seems fc be iitt.e dQilterenue be*weer. the twe forms T

the criterion. Although Therery’s final f-rmuiaticn of SMF
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does not embody changes in national inccme eXxplicitly, the
changes are ccnsidered in his equaticns Z.2 and Z.3 on page
13, Chenery's criterion embodies cost caiculations while
the TinbergenuKing critericn embodies measurements in resd
terms. Chenery’s criterion considers the effect ¢f tie in=-
stallation and the operation of the investment projes::
the balance of payments. The Tinbergen~King criterion dced
so for every area of the economye.

Two ideas for establishing priorities for investment
projects have been presented in this chapter. A. E. Kahn
has proposed that social marginsl prcduztivity be used as
the measure for decisicrn-meking tc decide whether an invest=-
ment project shcoculd be undertaken. Hollis B. Chenery hLas
suggested a method of calculaticn of SMP The Tirbergen-King
concept, althcugh it does nct use the social marginal ypro-
ductivity measure as does Cheneryt!s, has the same thecry
behind it, to measure the effec¢t of an investmer: yr: jeot

ocn the whcle economye.
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CHAPTER IV
THE REINVESTMENT QUOTIENT

W. Galenson and He. Leibenstein have proposed a criter-
ion which they call the marginal per capita reinvestmer=®
quotient. The crucial gquantity in this zase iz the svrplius
created that is available to be reinveasted.

In stating their assumptions, the two eccncmists say
that they believe the relevant quantity to be maximized is
per capita output within some time horizcn, and su.o maxi-
mization is assumed toc be the gcal of the underdevel . pead
country.32 With the gcal in mind, they state:

Then the correct criterion fcr allocating investment

must be to chocse for each unit of investment thas

gigiﬁsztive thiﬁ will gizi eac?tworki? grgiter pr-=

power an any other alternative.

In other words, the criterion is put forth in terms «f ‘Le
rate ¢f investable surpius that is fcrmed per perici. Gailen-
son and Leibenstein believe that the rate that irvestmen™
takes place deserves primary congideration because it de%er-
minea capital accumulaticon. They alsc stated that emphaszis

should be placed cn laber productivity instead of on rcapital

productivity, since the Lorg run prcblem wili lie ii the

32W, Galenson and He. Leibenstein, 0pe ¢lt., To 351

33Ibid.
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productivity of labor.Bu
Before it is possible to understand the Galenson-
Leibenstein criterion, the idea of the marginal reinvestment
quotient must be examined. The determinants c¢f the guotiert
are:BS
(1) gross prcductivity per worker

(2) "wage"

gocds consumed per worker
(3) replacement and repair of capital

(i) increments in output resulting from ncn-capital type
innovations such as skills and health

(5) declines in mortality

(6) declines in fertility

(7) the direction of investment
The first six items in the list above determine per capita
reinvestment per pericd. The seventh item deals with allc-
caticne

The two authors state that the amcunt of copitzl Len

worker depends upon the surpius available for reinvesimen®
per pericd, the initial investment, and the size of the
labor fcrcee 8¢ the ameunt of wage gonds is subtraczted
from the gross preductivity per worker tc arrive at the
reinvestable surplus. On the productivity side, replac- mert
and repair cf capital must be ac:icunted fcr aleng with ir-

creages 1In output due to non-capital type innovationse

Bhibiéos Pe 35C. BSIbidv, . 36l
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In considering the labor force, the theory is that
the larger the size of the reinvestable surplus created,
the lesser will be the rate of peopulation growthe. The
extent that fertility will decline depends cn the dirextion
of the investment. The authors have the idea that fertiliity
tends to decline more in urban rather than rural agricul-
tural environments.

The concept of the marginal per capita reinvestment
guotient can best be shown by the use of a couple of models.
Galenson and Leibenstein use the following mecdel to illus-
trate the idea§36

Assume: the total amcunt invested in any pericd is
the difference between total gross vaiue
added and the real consumption of labcr.

r = per capita reinvestment gquotient

P = net cutput per machirne

o
8]

rnumber cf workers per machine

the cost cf a8 machine

(&
(]

W g the real wage
r = p - ew (The definition of the quctient)
c
Employment in any period which is provided by the zombina-
tion of workers and machines can bs derived from the f-_Ilcw-

ing expression.

+

Brer = By ° (1 > E;;;;QZ) B
. ;

(s
+ O
e
=
o

361bid., pe 357.
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Returning to the Sen mcdel used in Chapter II, the
Galenson~Leibengtein criteriocn can alsoc be demonstrated.
Given their stated objective, the quantity to be maximized
is the surplus or in the case of the mocdel {tzelf the rate
of growth is the relevant quantity tc be maximized. Usirng

the definitions and assumptions presented in the Sern mice.

in Chapter II, the expression i8237
Y, - Y. .
G = - -1 G = growth rate of income
Yna1
_Spo1 e f(x)
=3 (by substitution)
n-1
= f(x) - x

Ecorn cutput rer year per machine (produced by <ne
man year in the machine making sector) minus the
guantity of labcr employed to produce corn per
machine, Wage units pald equal the real wage

bill{]
G will be a maximum when dG/dx is equal to zerc and when
4%G/dG% 1s less than zerce

In this chapter the marginal reinvestment guotient
criterion developed by Galenson and Leibenstein has been
presented. They verbally describe the criterion as:

The larger the propcrticn of output of an industry

¢cr a scciety, which is reinvested rather than ccon-

sumed, the more rapid the prcceszs of capital acaou-

mulation-~hence the growgh o' empioyment cpportuni-
ties in the industries.-

The model is oriented to the future in that the growth rate,

37Sen, CPe. cit.; po 36,
38Galenson and Leibenstein, cp. zit., p. 358,

o s
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defined in terms ~f per carita income, iz t< be maximized
within some time herizon in the future. The critericm alsc
tries tc offer a partial sciuticn to the prreblem <f surplius
labcr existing in the backward sextor of the escromy. BY
maximizing the surplus tc be reinvested, Galenscn ani Leiben-
stein apparently feel that the pecprulatiin in the bacawara
sector will be held dcwn. Lastly the Galenscrn-Leilbenstein
criterion stresses the precductive power of laber rather than

capitals
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CHAPTER

THE MARGINAL GROWTH CONTRIBUTION

The marginal growhh centributicn was

Eckstein in an article published in 1G57. The «ritericn 1is
unique in that it syrthesizes the social margiral prodastive
ity criterion and the reinvestment guctient zri‘tericrn,. anza

gsecondly, the critericr atilizes welfare eccncmics tco

the consumers' time preference.

Before defining the marginal grcwth contributicn, the

assumptions of the E-kstein mcdel will be presented in crder

to visualize how the ¢ s3ic

|‘\

nelosicneg are derived.,. To des

LT A

"setting" ~r "place" for his model, Eckstein makes the fcl.

. . ,iQ
lowing assumpticnsg'”’

Sy

will
aVlYg and thereby the rate

(2) the selestion of projests which
rate cf s
reascnable

:
ay

)fT‘
& g

L

in
f

B

Tap
LIS o 4

LTl
g*u

(b} ccnsumers® tims preferences are given, and ths=
capital markest is rejected as device t¢ detere

mine the rate <f saving-

o~

a

1A

e

bcth the dire:-+
welifare and th
carital atcek,

the criterion must refle t
bu*ticn to consumers’?
rentributicn tce the

RV M-

cutri-
e irdirec*

=

13

+
~

Tre statement ir. (=) abeve the gey Lo

A e

>90%+tc Eckstelir, "Invesrm ent Criteria fcr Boorom. .
Deveicopment and the Treory cof Intertemporal Welfare E-ciromins

Quarterly Journal ¢f Eeonomicsg LXXI (February. 19577. r. &t
uoBy "direct ccntributicn" Eckstein apparertly mear
a prejestls centributicn tc immediate consumptiorn. B W rdi*
ect cortribution" he mears the contributicr *o the ~crz.mpti
stream brough* about by the greowth cf the zapi~al ~Ee
-
L_IC“ L)

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

develcred by Cito

include

Iy

"I

1



=26
growth contributior critericn. It 13 with that assumpticl
that one ccncert already discussed, the reinvestment .river-
ion, and a new one embcdying welfare eccnomizs enter Int-
the analysis.

In crder ¢ understand the workings c¢f the marginal
growth contribution critericn (MGC)gl it i3 mesessar o
rresent Ezkstein's assumpticnsohz
(1) The plannirg authority wishes tc maximize a 3:cla.
welfare functicn based on individual preferences:

(2) the cptimal distributicn of income is ~btalned
through taxes and zubaidies whish have n2 impact
on margiual choices and collextive services are
filnanced in a simi.ar way:

(3) there are nc exterral ezcnomie. »r iiseccncmics®

(L) all markets furcti-n &3 perfectly ::-mpe+itive -nes
excert the capital marka®:

(5) K is the amcunat «f csrital at the dispiszsl I the
Tlanning authorit N

These first five assumpbticos cr zscnditiins are relat=1 ' a
Bator type welfare modelo

rofits and have non-=decrezsing

(6) Pirms maximize
zcaty

marglnal

(7) all hcusehclds purzhase ztnsumer goods srnd supply
factcr services i accerrdance with their tims pref-
erence and their marginal rates of subs*ituticr. =are

diminishing:
Conditicns 6 and 7 are ne-essary for determinict 1r. © & mj-
tion and producticrn resrectively.

A*Hereafter alled MGG,

thckstein, L. cit., ppe 66-68.
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(8) The planning authcrity expresses the collective
judgment abocut the society's time rreference by
means ¢f an interest rate, i:

(9) the authcrity can project future prices accurately?

(1G) there is a choice among n projfests:

R

(11) each project has a reinvestment scefficient, &
which indicates the share of the projectis :rr
bution that geces irto saving:

50
&
t

(12) the economic life of all projects is equal to T:

(13) Yp+ is the net income made possible by the rein
vested capital, Kpy» in pericd *:

(14) a part ¢f the cutput of prejects financed cut . f
reinvested capital will be available for further
reinvestment. Assume a reinvestment coefficient,
4p, for the subsequent stages.

Conditicns 8-1lly incliusive are directly related to the intr:i-
ducticn of the time dimensicns

(15) Each projest has a producticn function
Yj = Yj<K§}9 {J m Ly eoee. I.j relating its ne*
conitributicn to real income to the zapital i1..vested
in the pr-ject, and the “uncticn increases -
decreasing rate:

(16} +the marginal productivity of capital is Bﬂuﬁ

Conditicns 15 and 16 are general background constrairts,

With the assumpticns, definiti-ns, and symbcls :in

mind, Eckstein derives the critericn by maximizing the rre.ent

A3B can apparently be taken a3 a variable or asz a
constant. In his later exemp.ex in *he tables Eiksteln ap-
parently assumes that the producticn funotion for reinveated
capital diasplays nc diminishing returns--the marginal produs-
tivity cf capital i3 ccas*tant, 3¢ that B may be arblitrarily
agsigned & f£ixed -amliue,
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value ¢f the future zcnsumption stream. The expression -

be maximized is:uh

I éT' < | W
.1 H= S fi-al) o (i) Y
5l Jzl 7,0 " & r R‘;# s
' ' (lel) -

The first term cf the equaticn exXxpresses tre relaticn
of the net zentribution tc future real incocme fer the =2:onc=-
mizs life of all projezts %o the consumers? time preferen:e.
The second term of the equaticn exXpresses the relaticn cof
the reinvestment comporent to the consumers'! time preference
summed from the first to infinity.

The following conditions are put upcn equaticn L,I
above:

holol Yj = Y. (K} {2 =1, 6000, M3 produstion func-
ticn cf the prcjexty relsting capital (nvested t> real (nccme,
It increases at & desrecasing rat=.

llelo2 Ypo = YR?(KRt)’ 3 = 1s 60000 N} rrcd. rion
function f2r the reinvested capital form the initial projects.
where L’)Yﬁt -

3 = B the marginal prcductivity of the re-
o’ KR+, invested capital

m
h.lg} E; IKPQE Thisz rcnditicn is a capital censtraint
J=l J which states that the sum of the amounts
«f sapital wsed in all pro fecrts mus* bs
ie33 than «¢r equal tc the amourt of
capitai at the dispcsal c¢f the plannirg
authiority,.

The next ster is tc sclve for KRP” the amcun* < f

uhﬁekstein, CPe Cite, Lo 68,

e
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capital in pericd t through previcus reinvestment.
m
he2 Kpp =Kp .1 + 2 a.¥, + apy , if t is less
Rt R, v-1 j=1 J RPR,t=1 % Then cr egaas
tOTo
The above expressicn is = first crder difference eguaticn

that has the soluticn:

If ¢t is greater than T,

. K = ic luti
h h Rt = Kﬁt-l e aRYRt~1’ which has the solution,

h—OS KRt = KRT (1+8RB)t—T s O

m

n
M

heb gy l(l{*aRB)ﬁ - (l«raRB)taT]

The next step is to maximize the Lagrangean expres-

sion:

N |
he?7 $=H- T A LY -y (Kj)J
J_T

| m “4
/
| g, “'K]‘# él)R[YRt“YR* KRt .

The result ¢f the maximization is that the following marginal

condition must holds

/ T .. ‘;'JO q + T
be8 4= an; < (I-a3) . aj(l‘“aR) < (1-apB) _ £
aK‘jz\tgl—T‘I‘iﬂhi)t ag t=l (Te1) % foo TT=1T"

The above eXpressicn i1s Eckstein's expression for the margina?
growth contributicrie Hcwever., he gces cne ster further and

gimplifies the formula tog
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{1 Y
a9 4=MGC~ éjz w)-e? S
£51 (Taq9F  OK; cItTeRII————= j_B _
™ i -
E J | 1(101) T} 1-2gB
Py
Eckstein hasz the foilcowing explanation cf the equation:
The first term of the formula measures the prcject's
direct contributicn t¢ censumrption, and is the Zcnvern-
tional efficiency critericn except for its eXclusicon
of the share <f output to be reinvested. The seg.cnd
term measures the present value of the future zonsumpi-

ticn strﬁgm made pcisible by the increased growth of
capital.

The next thing tha* must be decmne i3z t: examine the
effect of the rate of interest {the collective judgment of
society?’s time preference) :n the MGC. E:ksteir hss prerparead

the following table tc illustrate the effscoth

o

TABLE II

INTEREST EFFECTS ON THE MGC

by

Values held constants sp = 015, B = .20, T = 21,

L) ,' %
"Efficient" prowedﬂ(a) "High reinvestment™ prxje-*‘b)
as=c, d¥y/dK e 30 aomOBO dy /dKo = osb
J b i J
i MGC MGC Efficiency Reinvestment
Compenent Ccmperent
% .38 o Q0 PR 7.98
5% Lol Lo27 29l PN
6% o7l 2o7h .87 Iel7
7% 3.48 2,26 . 0o loli5

{a) a troject with s high marginal pr-duztivity of

apita’,
and n¢ reirnvestmernt.

(J

(b) & project with Icw margina:l produ:tivity ¢f capital and
a high rate of reinvestment.,
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These ccnclusicens may be drawn from the table.ué The
MGC is highly sensitive tc the interes«t rate. At a2 Zcw rarte
cf interest the project with 2 high rate of reirvestment is
favorable. At a high rate of interest, the prc¢ jec with the
high productivity of capital is faverable. Seccrndly, the
Interest rate ia less than the growth rate. The MGC
infinite. Thirdly, in the zase cf the prcject with the v igh
rate of reinvestment, the reinvestment campcnent is mcre
gsensitive to the interest rate.

In considering the reinvestment potential of a prcj-
ect, it should be remembered that the pctential depernds :n
the marginal productivity of reinvested capital {defined as
B) and the rate ¢f reinvestment in subseqguent stages (defired
as aR)» Eckstein ras made a table which {13nlates these
variables beth in the initial stage and the later itages,
and relatea them to the interest Pat839h7 (Table IIIY.

The table shows the ccmbinaticns ¢f an «ffi:lent
project (cne with a high margina)l proeductivity of capital}
matched with a reinvestment pclizy which is either effi.fl=nv
(one with a high marginal prcductivity c¢f capital) or ine
which is criented tcocward grewth (a high reinvestment 2cef-

fictent). The same thing i3 dcre fcr a preject wrich Las a

L51b1d., p. 69. uélbigo, Lo 7%

R it

L}'?Ibideg Fo ?30

D T
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TABLE III
MGC COF ALTERNATIVE INVESTMENT POLICIES

Interegst rate

<% 5% 8%

i -
Efficient project*B plus an

efficient reinveatment A

polizy.(2) 8,68 5.3E 3076

Efficient grcject riug =

"growth" §einvestmenf

policy. (b ca 5,57 SN
"High reinvestment™" prcject

plugs efficient reinvestment

pclicy.(c) S .25 .28
"Highk reinvestment" prcjest

plus a "growih" reinvest-

ment policyetd) ot L5 87
(a) a3 = 05, T = 21, 4Y-,dK- = 20

(b) ag = +C5; B = &30

(c¢) aR = el5, B = 70

(d) 8.1 = 9303 dY:f’dK:' - .T‘.U, T s :..,

high reinvestment ccefrizient. The varicus combinaticns are
thern ~alculated with three intersst rates. As the interes®

rate increasesz, ceteriz raribus, the MGC diminisnes.

Tc select the proyer interest rate, H.okstsin pfresents

i 2 = 2k L - e lIg g N _ -
LBSln?e the defiriticn - f efficient projeot haa heen
glightly changed fror the vrevicw: examyie, see the tevs I

+rz mew dellnitlc e
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Growth RatE GF o a, “plp fron

Figure L.

L9

For the curves aa and bb his explanaticn isg
Curve aa is derived frcm the demand for ccrnaumpticon
goods, given a rate cof pcpulaticn growth and a pure
rate of time rreferente. The higher the growth rate
the more rapidly the marginal ubtility of conzumption
falls, and the higher should be the irtereat rat:c,
Curve bb represents the influence of the interest
rate on the choice cf the project--hence on the rave
of capital accumu:ation snd growthe

It seems to the author that curve 23 needs mcre ex-
pianaticn. Judging by the equaticng upor which Ezkateln

bases the abocve diagram, the explanaticn wou.d apresr o

be as fcliows: Curve aa relates certain po3sible levels of

sceial time preference (sczially determined interest ratve)

to various pessible rates of growrh <f ccensumpticn cabtpuse

All the socialily determined interest rates in sa are rates

=
O
4
o
f-Jc
QL
0

)

"3
[+]
")
(-]
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which maximize the welfare function for a given rate cf in-
dividual time preference and the rarticular ratez of con-
sumption growth which correlate to the particular interest
rates. Any cf these interest rates, "i", maximizea the
welfare function at that roint because it assures that the
marginal rate of substituticn in coxnsumpticn betweern :uc :es-
sive periods is the same as the marginal rate c<f substitutlcn
in production which is the necessary conditior for such
maximization.

Curve bb represents the feasibility cf prcjects or
what is possible to undertake, given the parameters cr
constraints stated in Ezkstein's exprlanation of surve aa,
supra. The vertical porticn of the curve represents the
area when bottlenecks aprear, such as the supply cf trained
labor and managers being exhausted.

The intersestior. of the twce curves at point @ (epres-
ents an equilibrium between what is wanted and wha' iz feas-
ible.

In summation of the concept presented in thisz charter,
Eckstein has used welfare eccnomizs and a synthesis c¢f the
social marginal productivity critericn and the reinvestment
criterion to develop his marginal growth contribution cri-
terion. Two things have been shcwne the decision abcut a
project will depend iIn rart urcon the empirical assumpticrs
made, and a value judgment is necessary tc deal with the

rroblem ¢f time preference. An interest rate was the exrres
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sion of the socieby's time preference and a device was sug-
gested to find the optimal interest rate and the optimal

rate cf growth of ccnsumption.
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CHAPTER VI
BENEFIT-COST ANALYSIS

The United Nations has proposed the use cf the
benefit-cost analysis used in the United States fcr water
resource development tc aid an underdeveloped country i:
deciding on the priority of projects. The suggesticn was
made by J. T. Lund in a series of lectures delivered in
Pakistan sronsored by the Government of Pakistan, the
International Bank for Reconstructicn and Development,
and the United Naticns.so

A derivaticn of the benefit-cost criter cn can be
found in the wark of Otto Eckstein.sl The criterion was
derived frcm classical welfare economics where the cbjective
was toc maximlize an increass in ezcromic welfare contritutec
by a prcject subject to the constraint of limited furds for

expendi ture on the project, Eckstein presents the follow=—

3
)
ing derivation of the benefit-cost criterionxg'

Bj = tctal benefit of a project.

SOJ. T. Lund, "appraising Ccsts and Benefits cf
Development Programs," Formulaticn and Eccnomic Appraisal
of Development Projects (United Nations, Asian Tenter cn
Egricultural and Allied Projects: New York, 1G51).

SlOtto Eckatein, Water Résource Deveiopment (Cam-
bridge: Harvard University Press, 1950). This is cne of
his many works cn the subjecte

52101de, pPo 70-T56
-36=
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His definition of total benefit is the balue of the gccds
and gservices that result from the project in questicn.
Total benefits are then the values that accrue from the
output of the projezt in question.

ng = cost of a project; cost is defined as the
"value of the goods and services used tc set up, main-ain,
and operate a project." Cjg can be thought of as total
direct private cost cf establishing the projecte

th = assoclated cost or "value of the goods and
services beyond the prcject cost (C ) to obtain the ocut-
put from the pro jecte th can be thought of as total scocial
costs minus total direct private costs.

Sol B° - Bj( gg th)9 (j = 1, ®aeoag n)g pI‘GduOtiQn

function atating that total benefitsz are a
function of prcject cost and associated ccate

n
5e2 <§i Cso¢D, 2 constraint which states that the
j=1 total amount of funds used for the
project must be less than or equai tc
the amount cof funds appropriated for
the project, defined as D,
The next step is to maximize and increase in welfare.
The follcocwing Lagrangean expression is used.
n n
° = 3 ol e % $ - i ' C i D
5e3 $= BjlCygeCp)= 2 Cyg = 2 Cyy Aijél jg = D)

When the above expressicn is maximized, the twe fecllowing

marginal conditions must hold:

B .1 an, OB

A s 1

@ng O Cjn
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Eckstein then formulates the rule:53
Thus the benefit of the marginal expenditure of. . »
funds must exceed 1 by a factor which depends ¢n the
tightness c¢f the budgetary ccnstraint while the bene-

fit of the marginal expenditure of the associated ccst

should be equal to cne.
While he is talking about the marginal expenditure ¢f funds,
he is referring to ng, the total direct private ccste As
is shown on the previous page, the factor by which the mar-
ginal expenditure of project costs must exceed one, is the
value of the Lagrangean multiplier. The existence of the
positive Lagrangean multiplier assures the budget cconstraint
will be met.

Turning now to the suggestion made by J. T. Lund, cne
finds the definitions and the resulting rules sligh%ly modl-
fied from those of Eckstein. Lund states five steps in the
general method of measurement of beneflits and coata.cl  The
five steps are:

(1) the value c¢f any increase or dezresse in the groas
national product in the future must be estinated

with and withcut the prcject;

(2) project benefits and prcject costs must be measursd
on a comparable basis?

(3) physical units must be converted intc value terma;

(L) the economic life of the prcje~t must be estimated
a3 well as a forecase of future applicable prices;

(5) interest, risk, and discount must be appliszd.

31bid., p. 75
Shs. 1. Lund, ¢p. ¢cit., p. 128,
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The statement in (1) above appears to have some cone=
cept of "net benefits"™ in the sense that both a dire:t grcwth
impact of altermative projects is considered, and the growth
impact on the rest of the economy in addition to ccnsidering
immediate oppcrtunity cocsts is also implied. The gtatemen®
in (l4) above also implies some sort cf a planning herizor.

Lund divides costs intc two sections, project costs
and non-project costs. Project costs are defined in the same
manner in which Eckstein has defined them, as are the non-
project costs which are defined as Eckatein's associated
costse The cost figure to be used in the denominater cf the
benefit~ceost ratic is the difference between project costa
and non-project cogtse.

Lund defines tctal benefits cof a project as the sum
of primary benefits and secondary benefits. Primary benefitsg
are defined as "the wvalue of immediate preoducts or zervi-es
of a prcject minus any asscciated cests for thelir realiza-
t1on."20 Secondary benefits are defined as "values added
over and abeve primary benefits, such as those resulting from

£6

subsequent processing.™ ™ Tctal benefits are arrived at by
adding primary benefits and sezondary benefita.

The next step is to compare proiect beneflits to prcj-
ect coatse The comparison 1z made by a ratioc of benefits %

costs. Lund states that a rrcject is justified if the follcw-

55Ibidog B 129,
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ing rules are complied With257
(1) the project benefits exceed the prcject costss

(2) each separable segment provides benefits at leash
equal to its cost:

(3) the scale of develcpment is such as to provide the
maxXximum net benefits;

(u) there is no mcre economical means of accomplishiug
the same purpose which would be precluded from
development if the project were undertaken.,

Projects can be compared with each other to establish
a priority among alternatives by comparing their respective
ratios of benefits to costs. A rank ordering is then made
possible.

Two views have been presented of the benefit-cost
criterion in this chapter as well as a derivation 2f the cri-
terion. Otto Eckstelin has sapproached the problem frcm a
weilfare standpoint and derived the ¢riterion from a get c¢f
marginal conditicns which must hold., J. T. Lund has used
the operational approach and has derived a set of rules ine-
stead of using marginal ccnditions.

There seems to be little difference except from re-
investment consideraticns between the benefit-ceost criterion
and that of Sen and Eckstein, presented in previous zhapters.
The opinion of the author is the criterion is nothing mcre

than an operational aprroach tc the marginal growth zoentri-

bution critericne.

57Ibid., pe 130,
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CHAPTER VII

THE INDUSTRIAL REQUIREMENTS CRITERION AND
THE CAPITAL EXTENSIVENESS CRITERION

The Industrial Requirements Criterion

"The very fact that an economy is underdeveloped
implies there are special limitations to the establishment
of manufacturing industries."?® EKenneth Bohr has developed
a type of analysis which attempts to cope with the problem
of establishing manufacturing industries in underdevelcped
countries by analyzing certain characteristica of dif ferent
types of industries. The underdevelcped country can then
compare 1ts characteristics to the industry characteristics
to find which industries are possible to establish.

Bohr has made several assumption3.59 First of all,
he has assumed that the industrial characteristics of the
plants he considers have a certain degree of uniformity from
country to country. It has also been assumed that the under-
developed country has a shortage of capital, a shortage of

skilled labor, a small local market, and a situation where

58kenneth A. Bohr, "Investment Criteria for Manufac' -
uring Industries in Underdevelcped Ccountries," The Review
of Economics and Statistics, XXXVI (May, 1954), p. I57.

SgIbid., pPp. 157-158,
)il
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imported industrial eguipment is relatively inexpensive tc
that which could be produced dcemestically.

The characteristics of plants selected for study were
capital requirements, the necessity for skilled laber, plant
gize, and locational pattern. Bohr commented that ths lower
the first three requirements were for a particular industry,
the more easily it could be adapted by an underdevelcped
country.60 The fourth characteristic was put in to illus-
trate the principle that the closer an industry is to its
gsource of raw materials, the better it will be able to cum=
pete with impcrted goodse.

In measuring the =~apital requirements «<f an industry,
Bohr has used a ratio ¢f fixed capital to value addedo61
The ratio has been computed for eleven classes «f induastries
and then the ratics have besen group themselves, a3 to -lass.
The countries from which data wsre used to compute the ratics
were Australia, Canada, Hungary, Palestine, and Rumania.
Capital was valued in different ways iIn each country; for
example, some used total capital assets while :>thera used
only fixed carital assets. Bchr has derived the following
frequency distribution showing the eleven industrial cate-

; £2
gories against the ratics which have been classed intc rankgs - “

601114, 611bid., p. 159.

-y
6‘Ib1d., p. 16C.
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TABLE IV

FREQUENCY DISTRIBUTION COF RANKING OF INDUSTRIES IN ORDER OF
INCREASING AMOUNTS OF CAPITAL PER PERSON EMPLOYED

Category

wn

Clothing e

st

ala
%

Furniture 3%

Leather, Fur 33k
Rubber 4

Textiles 3%
Light metals 3

Semi-mfge.
metals 2%

Building
Materlals %

Paper &
Printing

Focd, Drink,
Tobacco

Chemicals

s

et

ats

%

abe
b4

4

2

a1y

W3

The industries at the top of the table would be the mcst

guitable for an underdeveloped ccuntry if it was shcecr*t of

capital, since they requirs less rcapital than those at the

bottom of the table,

For the study of the requirements of skilled labcr,

Bohr has used a ratio cf the amcunt c¢f skilled and superviacry
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personnel tc the total number of emplcyees. Data for the
year 1930 in the United States was used to calculate the
ratios. The subsequent table shows scme selected results

63

from Bohr's table.

TABLE V

SELECTED INDUSTRIES IN ORDER OF SKILLED PERSONIEL
NEEDED

Percentage of Skilled and
supervisory workers of Industry
total gainfully employed

Less than 10% Gloves Tanning
Tobaccc Cigars
Brick, tile, terra cotta

104 = 20% Rubber Scap
Paper and Pulp
Lime, Cement
Hemp, Jute, Linen

20% - 30% Sugar and Sugar Refining
Blast furnaces, Char~cal, Cche
Steel Rclling Mills

30% - Lo% Fliur and Grain Furni ture
Agricultural Implements
Tinware

Over L 0% Printing and Engraving
Marble

Suits, Ccats, Overalls

To meaaure the locaticnal pattern, Bchr devised a

locaticnal coefficient "which measures the concentration cf

€37bid., 1. 163.
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a particular industry compared with the distribution of the
industry as a whole."éh The greater the coefficient 1s iu
value, the more concentrated (gecgraphically) the industry
is. Again the data uszed fcr the cal-ulation of the ~cefii-
cient were data from the United States frr the year 1929,
Some of the results obtained are shown in the follcowirg

table:65

TABLE VI

SELECTED INDUSTRIES IN ORDER OF INCREASING
LOCALIZATION COEFFICIENT

Class Industry
Class I Ccncrete products Beer
o1l - .33 Bricks and tile Bread
Foundries

Class II Furniture Rcpe and twine
o3l = L2 Iron and stsel forging

Leather gocds Clcthing
Class TIT Petrcleum Refining
13 = .55 Edged toola Steel works
Class IV Fertilizer Clecks and watthes
57 ~ 83 Textile machinery

The prevalent size measure was "based cn the size of
the median firm in -2ases where the distributicn cf emplor-

ment by firm size shows a regular distributicn."® 1n this

6]_4_Ibid.9 p° 157° 651bid99 po 16L1.o 662}21&109 I::a ;570
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case data from the United States for the yesar 193C and data
from the United Kingdom for the year 1329 were used. In the
table that follows, the greater the number i:, the greater

67

the prevalent size,

TABLE VII

MEASURES OF PREVALENT SIZE IN INCREASING ORDER

Industry Prevalent Size
Boots and Shoes nene

Scap and Candles o

Butter 1

k_‘

Flour milling

A}

Tanning

na

Bricks and tile

A

Cement

iy

Paper making

Chemicals

= =

Petroleum refining

51,

Rubber

\r

Steel works

To aprly the zritericon, an underdevelcped acuntry

)

will match its faverable factcrs in -ne characteristic againg*®

67Tbid.
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its unfavorable factors in ancther characteristic. Bohr
commented that nc signle characteristic was a critericn in
itself. The relative importance of the characteristics will
vary from country to country.

In the first section of this chapter, the industrial
requirements criterion has been presented. Bohr has taler
four indus trial requirements and analyzed different types
of plants. Conclusicns can be drawn from the analyszis that
will aid an underdeveloped country to decide on what type cf
plant it would be feasible to build, given the country's
particular position as far as the amcount of capital, the
gslze of the plant needed, the necessity of skilled labor,

and the locaticnal pattern of the plant.

The Capital BExtensiveness Criterion

W. Arthur Lewis has a criterion for investmer* which
is termed the capital extensiveness criterion. The ~2riter-
ion 18 not a single statement but is found through several

68 Lewis has suggested that producticn

pages of his booke.
projects are nct determined by any cne facter, but a whole
host of facters, scme <f which may be mere important fer a
particular ccuntry than are cthers. Particular attenticon is

paid to the shortage of capital, the lack of skilied labeor,

68W. Arthur Lewis, The Thecry c¢f E:cnomic Growth
(Homewood: R, D, Irwin, 19557.
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and the shortage of foreign exchange.69 From the former
three restraints on development, Lewis has derived his cri-
terion.

Given the restraints of capital, labor, and foreign
exXxchange, three general prescriptions are given. The whcle
production plan must be kept within the limits of tctal re-
sources. Within the production program itself, projects
should economize on scarce resources. Lastly, pr:jects that
increase the supply of the scarce items should be given
priority. The point seems obvious but Lewis says it is cften
overlooked 1in development plans. His statement is:

The last is fundamental, though often neglected:; the
true test of planning is nct how effectively resourzes
are licensed and rationed, but how quickly shortages
are eliminated by increasing supplies.

Lewis, assuming that capital is in shcrt suprly, has
a specific rule for the choice cof projects. Projects where
the marginal ratio cf outpu% to capital is the highes* are
the most favorable. 't Coupled with the rule is the waraing
that some pro jects will give benefits in excess of their
returns. The main examples are public utilities industries.
It is further stated that:

Neither does the rule correspcnd to using capital in
projects with low ratios of capital to labor, since

some industries where capital yields the most cutput
happen tc be capital intensive.

691bid., p. 285, C1vid.

"Ibid,, pp. 385-386. 721bid.
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Again the example put forward is the public utility industrye.
In examining the problem of skilled laber zhcrtages,
it is recommended that cspital shculd be used in projezt:z

that increase employment crpor*unities by selezting these

£

projects "where the work sculd not be done by hand or where
the cost of dcing it by kand would be prchibitive or w.cre
applied to work that is already done by hand."’3 What Lewis
is suggesting is tc have the capital substituted for skillied
labor wherever pcssible.

In the foreign trade sector of the underdevel o ped
economy, Lewis proposed that gcvernment shouid enzourags
the country ‘s expcrters t¢ gain rnew markets for gccds rroe-
duced in the cocuntry. Needed foreign exchange will be gaimed
as well as a market for gcods. Gocds made of metal and tex-
tiles were suggestea items cf trade. At thiyz Juncture, Lewis

believes an additicnal advantage can be gained, 1f temg. rary

s mo xS Crm

protection iz given tc the underdesvelcped 2ountrytfs domestic
industry, its Labsr fcroe will be able to specialize and
train itself. The reascn given for the acticn iz that "the
gap between them and the industrial countries would zorntinue
to widen fcor no better reascn than the momentum of spesial-
izs&ﬁc;ic»rl.,7}“L

In the last secticen ¢f the present chapter, the .api--

tal extengsiveness critericn <f W. A, Lewls has been presen*ed,

31bide, pe 2316 hibid., pe 351,
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Lewis has derived rales for the selection of prcjects assume
ing shortages of capital, skilled laber, and foreign exchange,
It has also been suggested that the public utilities frame-
work of the country not be cverlocked, szince it has scme

unusual characteristicse.
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PART TWO
ANALYSIS CF THE VARIOUS CRITERIA
INTRODUCTION

The criterla presented in Part One c¢f this thesis
will be analyzed in the following twc sub-=-secticns. Ths
first sub-section will examine the devel-opmernt of the in-
vestment criteria or mcdels. Included are the authcr':
comments on the criteria with respect to the choice of the
appropriate economic variables and the atructural squatlcra
of the models which have been formulateds The seczcnd sub-
gection of Part Two will present an analysis ¢f ths ariteria
with respect to thelr creraticnal utility. Attentlcn will
be given tc¢ any crerational procedures suggested and *
empirizal difficulties which may arisze in the appilcari. -
of the criteria.

I% is hoped by the auther that the methed ¢f ansly-
sis suggested abcve will nct only give 3come Insighty: on the
developmert cf investment criteria in the literature tu*,
alsc, will suggest perhaps the future trend for the des:e. p-
ment of thecretical investment criteria as influsn:irng "hLez

underdevelsped countries of the worlde
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SECTICN ONE
THE DEVELOPMENT OF INVESTMENT CRITERIA

The first investment criteria developed were the fa.-
tor intensity criteria. Twc types of the factor interzity
criteria were the rate of turncver critericn prcposed by
Je. J. Polak and N. S. Buchanan and the labor intensive cri=-
terion advocated by Kurt Mandelbaum and A. J. Brcwn. The
factor intensity criteria attempted to chocse the te<hni-
ques of production and the project simultaneously.

The variable chosen by Pclak and Buchanan in their
rate of turnover criterion was the rate cf return c¢cn imme-~
diate cutput cf a rarticular prcjezt. In other words, the
ratic of ocutrut to invested capital was tc be maximized.

The maximum was arrived at by assuming that capitas w:zs 1
dhort supplye.

The cnly economic variable chosen fer inclusion ir
the criterion was the output-capital ratic. The author
questions the use of the single variable on several grourdse.
The use of the single variable san be justified cn the
grounds that capital is the corly zcarce rescurce cr all
other rescurczes are sc numercus that capital bszcmez the

declding factcor in the selecticn cf ppojects.75 Ancther

>4, B. Chenery, "Ccmparative Advantage and Develcp-
ment Policy," American Esonomic Review, LI (March, 1961} r.
27. Chenery gives suppcrt tco this idea.

co
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criticism is that production must take place under ~onditicns
of ccrnstant costs.

To justify the use of the sirgle variable the sccial
opportunity cost ¢f laber must be zers. There has been =
great deal of debste abeout this assumpticon in the 1l$tersa-
ture. On one hand, if there is disguised unemploymen® i+
the backward sector of the econcmy, the sccial cost ¢f wsirg
the laber in a new project is thought te be zerc. However,
the transfer of labor to the new project will invelve <cstbs
in transpcrt, hcusing, and job training fcr the labor. Cosk
is involved but there is a gussziior in the author'’s mind
about the significance of the cost, is it large c¢r small?
Ancother turn on the same 1ine is that any*ime labcr is to
be emplcyed from the advanced sectcr, the =2c3ts menticnel
above muat be incurred so they will have to be accounted for
in every rprcject.

There iz alsc 2 dguesticn abcout the cbjective of the
criterirn, Dces mere maximizsticn cof the cubtput-capital
ratio lead to eccncemis develcprment? The suther believes
that a problem will be created. W. Galenicn and H. Lelber-
gtein give some support to the idea. Their zase ia that
if the economy consumes 110% of -urrent cuhpub, -ertairnly
ro development iz taking place., In fazt, capital i3 being

usad up in the precesss I the abeve i3 the case, there :wan

féGalenson and Leibenstein, :Pe ¢lte, Fo 345
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be no economlice develorment.

Turning noew to the Labor intensity critericn, many
of the same criticisms are asvrplizabie. The labcr intensive
criterion advocates the substituticn c¢f laber for scarte
capitale At first glance the labor intensive critericn
geems to be ideal but there are several chbjexticonz n¢ ths
criterion,

First, labcr is not a perfect substitute for czapitel
in the operation of a projecte Alsc, the same problem i3
encouitered with this -critericn as was with the rate cf
turncver criterion: nameliv, the sccial ccat cf iabore. Sec-
ocnd, projects which may add to deveicpment ard be ¢f a cap-
ital intensive nature are nct given congideration in the
critericn. The auther tenda to go along with Mandelbaum in
his reservationa sbout the iabor intensive coritericm.!’

Along the lines cf the first cbjection, cne weouild exp:zob

any indus*ry included In the prcecgram to uw3e the mish up-to-
date production methcds. If methcds of produstion are changed
frequently, the laber force will centinual ly have to be
trained in each surcessive level of technslogy. Lastly, the
labor intensive criterion may bring about disguised unemplicv-
men* since there may c-me a poin®t where the use of infericy
equipment will hamper prcduc™icre

Both the labor intessive criterion and the rate -f

'f'.’Mandelba'um, £=Eo citog FTo X'Viig 7“’-}'»
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turnover critericn have dealt with the scarcsity cf caspital
in their final foermulaticns. itheough capital shertages
may be very important consideraticns, the author believes
that they are nct the only ones since capital is not the
only scarce resource. Obther inputs such as skilled laber,
certain typres of raw materials, human capital, and forzizn
exXxchange also desgserve consideraticn in a properly fermulaved
investment criterion for underdevelicped ccuntriese.

In summation of the facter intensity criteria, three
impertant things stand cute The number of appropriate
eccnemic variables cheasen is small in relation to the eco~
nomic develcocpment problem. Seccndly, the structural equa-
tions of the fermulaticna of the criteria are ¢f a astatic
nature rather ther of a dynamiz nature, as i3 the prcceis «of
econcmic devel-pment. Finally, there are sericus reser.a-

ticns abcut the assumpticns behind the criterias H:iwever,

were not wasted, as the two ccncepts, the rate of return
and the substitution of labecr for capital, were used in more
analytically rigcrous and mcers inter-related criteria.

The rext link in the <chain «<f frermulation 2f inves+* -

ginal prcductivity critericn. The prircir.e was suggested

=

by A. E. Kahn and then the critericr was formally stated by

t

e

ricn was to opreoe

(¢
18}

H. Bes Chenery. The objextive .f the «br

-

vide a methed of measurinrg the ccrtributicrn ¢f a pr-je.% =+
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the whole ercr.omYe Prcjent inrwuts are tc be messured at

their social 263t3 and the balante :f rayments effect of a
Project was formally included in a critericrn for the firs«

time.

Orne c¢f the first thing: tc be said about the 3MP
critericn is that there is a vase where the -riteric- 1-
nothing more than the P:lak-Buchanan rate of turncver arie-
tericon pilus & balance :f payments premiume If th: social
cest of inpuds is equal to their private cosr, the -ritere
icn approaches the rate of turnover c¢ritericn. Only when
there is a difference between sc~ial ~cst and private cost
is the SMP frormulaticn any differsnt from capital turniver
consideraticns pius a balanze of payments effext, If thers
iz nc difference between 3ccial 2c3ts and private 2osta,
the SMP is sublest *o *he same -riticisms cf *hse fa-*w v {. =

tenai®y oriteria aa preszented ubi 7,

Lo

In the authcocr’s cpindon, *he SMP critericz: i: subject

te soms of the same criticism that the factor irntenzaity rri-
teria wereo, The number of ezonomic variables 25 sti7l1 =,

small although the balanze of paymentz gremiam i3 ar im-
pr:vement cver the fastcr intensity <riteria. Agsain non-
marketable cutpuatbts are -xustuaded Irom the zri*eriin. Ir
gdditicn, the thy al intered-isnderze ¢ projecsty iz glven

r.c ¢crrngideraticn. Pinally, the author will alsce suppors the

cerrecticn of the sritericn suggested by Ot*: Elksteine. His
correcticn iz baged :r externa’l e:rcromieso i3 4vat.ement
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is:78

If a project purchases factcors from productive unita
operating under decreasing «cst, the social coszt i3
not equal toc prices based c¢cn average ccat, but to
marginal cost.

I

[

As the reader will have noticed, the use of scalal ccs®
the investment criteria discussed has given rise tc problems.
With the formuiation of the social marginal prodectic.
ity criterion, thecretical investment c¢riteria started t.
become more complex and there was an improvement over the
factcr intensity criteria. The critericn adv:cated the exam-
ination of aiternative prcjexzts from the viewpcint cf the
gsize of their contributicn tc the whcle ezcnomy znd the num-

o, WY
L Y

ber of variablea was enlarged by one with the inalusic

3

the balance of payments effect,

The reader will have ncticed, al3c, that all ¢f the
criteria discussed up t¢ this pcint have emphasized cutpnt
in the present time pericds and that no consideraticn oz
given to the time preference c¢f the pcpulaticn ¢f ar under-
develcoped ccuntryes In the author's cpimicn time preference
must be given consideraticn ir a critericn. It is necessary
tce consider time preference of tlhe porulation to set the
race of growth of censumpticon cubtpute.

Thie next 1link in the development of theoretical in-
vestment criteria comes with the prcepcsal ¢of the marginal

reinvestment guotient criterior suggested by Galenson and

785

ckstein, op. zits, T Ol.
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Leibenstein. The objective of the zrm tericn iz to maximizs
the surplus over the wage bill and reinvest the surpluse
Their criterion turns the emphasis from projects whizh are
capital=light %to prcjects which are capital intersive. Em-
rhasis has ncw been switched from the present t¢ the futirs
time pericds.

The author's primary cobjeztion *c the criterion 1w
the assumption that the propensity tc save cut of wages i3
zero while the propensity tc zave ocut cf profits is cne.
Eckstein for one states there is no reascn for this assump-
tione79 If the assumptica is to held in an underdevelcopsld
country, the gcvernment will prcbably have to contrcl z2ll
profits. This alsc raises a gquestion in the authcr’s mind
abcut entrepreneural initiativs belrg dampened. The aszumr=
tion can &isoc be criticised for its use <f & sccial wes.fare
function where half of the ropulation wculd ztarve in *he
near fL'U:.;lAJr=e.8"J Although this may be cne way of solving

pepuiaticn problems, ethical considerations are agalnst L4

3 the fact that lsbeor will have to be in a corditicn to

[

as

rroducs.

The critericn is alsc cpen te cri%icism since it 3z

03 I . g
79E0k3t31n9 LTe CilYeg Lo D=0

8LH. Neisser, "Irvestment Criteria, Produstivity. and
Ecencemic Development,?.Qxarter;g Jourmael oI Ecoromics, LXX
(November, 1G56), po 6457 F. WM. Bator, "Cn Capitar Producthi-
vity, Input Allccation, and Growth," Quarterly Jourmal of
Economics, LXXI (February, 19357)s Pr. 90-1.C,
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biased toward capital-intensive prciestze Scme capitale-light
rrcjects will add to the development of a naticn, yet the

critericn gives no consideraticn to this fact. Alzc, no

T es

oy

consideration is given tc ftims preference, balance I p

m
L

ments effects, and important non-marketable outputs & .ib
human capital. The critericn then is subjezt to the same
limitation of all the ncthers discusszed 3¢ far, the number
«¢f econcmic variables included in it is teco few,

The criterion although utilizing thre facter Intersity
principle, has rresented a cortributicn. The reinvestmenth
potential of a prcject is impcrtant and the sriteriuvn has
"

given the economist an important "tcol.

The culminaticr of the development »f the. retical

investment criteria ir. the authcr's cpiniczn i3 with the mar-
girnal growth contributicn critericn preoposed by Otto kateir.
His analysis is the most scrhistizcated of any »f the invest-

ment criteria prezentel ir the L.terature and it alse *akex
intc account more inter-relaticnships than anw ¢f the cthers.

The marginal grcwth contribution crmbines acngidera-

T is =

e

tions c¢f productivity with these of reinveztment so
synthesis c¢f tkese two impirtan® conwep*se Furthermore,

the critericn take: irnt- arccunt ancther signifisrant variab_.es
time preferenze. The stated -bijextive of the zsritericn i

to maximize the present value <of the future ccrszumphbicnm

atreama

L
g
e
14
ja
-4
3
=
¥
)
1
.
b
u

As was menticned abcve, the criteri:
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of the SMP criterion and the reinvestment guctient critericne.
If the interest rate (which expresses the rlanning authcrity's
Judgment about time preferenze) i3 zer:, the sritericn arp-
proaches the reinvestment guctiert z2ritericn. If the irter-
eat rate is not zero, the critericn combines both the re-
investment c¢ritericn znd the SMP criterion. In the autroris
opinion Eckstein has wutilized the two mest impertant fea*ng
ures of investment criteria presented in the literature,
since a project is examined simultanecuzly with respect to
productivity and reinvestment,

Eckstein's enalyzis has then addsd the two ezcromic
variables of the two cther criteria tegethere He has incop-
porated a productivity term from the SMP criterion with a
reinvestment term from the margirnal reinvestment guotient
criterion. However, cre impor*ant variable has been lef'®
out ¢f the analysis: the balance of payments premium iwn-iuded
in the SMP critericn. The critericn needs to be "ecrre- fed"
for this important variable. Other econcmi: variables, alsc,
have been left out of the analyviis. Variakbkles such a3 #%-
ternal economies and diseconcmies and human zarpital have
nct been included.

The author dces n~= thirnk tre aszempbion of all
vrejects having equal lives Irn justifiable. If the number
of altermatives is large, it w-.old be urlikely that all
prcjectas weuld have equal "ives. Seccnd;, the author thirwey

the assumption that 211 market: fur-ti:<n periestly fexcep-
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the capital market) is questicnable. Labrr markets in wider=

ning

developed courtries are examples 2f markets not functi

L

properlye.

The reader will probably worder why the induatrial
requirements critericn ard the zapital extensiveness :riter-
icn are omitted from the discussicn cf the develcpmert «f
theoretical invastment criteria. The authcr feels the tw.
criteria have ccntributed rothing tc the development cf in-
vestment criteria with respect to the econcmic variables
that are considered cr to the ’'structural equations® in the
criteria.

Neither Bohr nor Lewis have added anything tc thre
aralysis contained ir the literature previcus t~ their en-
deavors. They suggest no methecd of weighting the factora
which they 2cnsider and their analysis +f generally pror
analytical quality. Lewis' statements are quite ocbvic.:
except tc the mcat ~asual reader., He has simply set down
some general guides for investment rlanning. In facht, Lewis
seems tc disregard the problem pesed by the definiticu of
an investment critericne Mcst of the auther’s -riticism I
Lewis appiies equal.y t¢ Bchre Mirecver, Buhr lLas commit-
ted a more sericus methedclegical errcor than Lewls. Pirst,
Le has used dats fer the caloulaticn ¢f the industrial
characteriatics from the Uni*z i States and the United King-
dom dated in the late twerlies and early thirtle:. He

fails Te reccgnize that the *ethnolagy des ribed by the
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data is probably cbaclets, espe:ially in the case cof caplital

Lo

¢ thirks that tre whc.e

[#5]

intensive operaticns. Ths authcr al
sritericn i3 suspect since facter endowments vary s¢ widely
all cver the world.

This secticn hag presented the devalopment of irnvest-
ment criteria for the urderdevelcped raticns zalong with the
author's comments about the critericn with respect to *he
choice ¢f the economic variables and the structural aguaticng
of the models formulated from them. The criteria have devel-
¢ped frem the fairly rudimentary rprinciples cf factor irten=
aity tc the sccial marginal rroductivity critericn. The
emphadis was then turned from produstivity ccernsideraticns
to these ¢f reinvestment potential., Finally the procesy
culminated in the formulaticn cf the marginal growhh contoi-
bution which utilized *ae SMP :ritericn and tlhe reinvestmen®
c¢riterion. As the process ~f development of the :zriteriz
went from the simple *c the complex, the analysis be.ams
more rigorous and more inter-relaticnships were taker intc
account. 130, the number «f econcmlic variables were ir-=
creased from one t¢ manye.

In the author's cpinion mcre excncmic variables need
tc be Included in the criteria, =s3re:isliy those <onsidering
non-marke table products sach as human zapital, soci:l-gi-al
development, and pclitical devel cpment, Along the same line,
structural equaticns whict are dyramic rather trar. ztatic

are badly needed.
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SECTION TWO

THE OPERATIONAL UTILITY OF THE VARIOUS CRITERIA

Since the final test of a thecry of resource allc:ra=
tion must rest ir its empirical applicaticn, an attemp-~ t:
describe some of the difficulties of the applicaticn <¢f *“te
criteria discussed in this thesis will be made. Empirical
applications of the criteria will also be pcinted cut,.
Finally, some comments on the present allocaticn c¢f rescur-
ces in the underdeveloped nations will be ncted.

There are two prccedures necessary for the applica-
tion c¢f investment criteria. First, an oreraticnal prccedure
is necessary to cbtain data for the calsulation of *he eco-=
nomic variablies In the particular criterion. Second, if
expectations of future eccnomic variables are to be used i
a mcdel for investmen* allozation, sample ~bserva*icr: zrs
necessarye. Regressiocn analysis or come other ferexasting
technique may be used. With the abcve in mind, the various
criteria will be examired cn the basis of their operational
utilitye

Analysis with respect tc the -~perational utility of
the rate of turnover c¢ritericn centers arcuad the use f the
caplital-cutput ratic. One <f the first things tc ncte 13
that information for the caloalation cf the ratvic is lacking

63
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In the underdevelcpred countries. Higgins has stated that
work done at the Center for International Studies resulted
in finding only five countries where statistical information
was adeguate to calculate the raticggl If such is the case,
research must be done tc compile data necessary for the
calculaticn c¢f the ratic. Cautious use must be made i ra-

tics found in the literature since a ratio net of depre.is-~

)

8

tion will give a different allccation than cne which is not.

I\

The author favors the use cf a ratio net cof depreciation
since it will probably give the mecst accurate results. In
either case ratics used must be consistent with each other
regarding depreciaticn. The abovs commentas lead the author
to believe the use cf any criterion which embodies the capi-
tal-output ratic will be cf little immediate value. Work
must be done in ccmputing the ratics before the zritericn
can be applied,

With regard to the labor intensity critericn, zeversl
empirical studies are needed in order to apply the criterion.
First, a list of projecsts where the substituticn of labor
for capital is possible shculd be drawn upe. Second, the
cost of labcr employed from the backward sector must be de-

termined to szee whether it is significant to consider. The

Blﬁiggins, CPeo Cite

82A. K. Ser, "Scme Notezs on the Choice of Capital
Intensity," Quarterly Journal cf Econcmics, LXXII, p. 561,
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author is of the opinion that this cost may be found to be
significant since transportation charges may be involved as
well as construction of housing. If the labor must be
trained to perform some type of operation, the cost of
training must also be included in any decisions about pro-
jectse.

Turning now to the SMP criterion, both the Chenery
formulation and the Tinbergen-King formulation require s
great deel of information. The author questions the avail-
ability of the information in the underdeveloped countries,
especially those without any organized statistical informa-
tion system. Again, statistical estimates will have to be
made with reference to the balance of payments effect and
the value of output resulting from external economies fcr
any particular project. The last mentioned estimate wilil
present problems, since the influences of external eccnomies
are so elusive and there alsc is great analytical troutle
in even defining them.

Looking at the Tinbergen-King formulation, cne seex
several price indicies used. The author sees the whole host
of problems associated with the use of index numbers t¢ be
applicable to the formulation. The empirical problems with
the Chenery formulation will aiso applye

Although the SMP criterion may have many operational
difficulties, it has been used in an underdeveloped <cCuntrv.

The criterion was used by the Philippine Government in tl.e
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form:

IP = R, # R» ¢ Ry + R

o

IP industrial pricrity

I

the contribution to national inzeme cf the factors
used in the rroject. The factors considered wers
land, capital, entrepreneurship, and an essential-
ity factor to account for the impact of the rr¢ject
ocn external eccnomies, social benefit conditicis,
and the complete use of capital resourzes.

o
)
iE

the effect of the prcojezt on the balance of ray-
ments.,

L

Rp

additional eccnomic values derived from the uss
cf domestic materials and supplies.

1t

R3
R), = the social value derived from using domestic labcr.
The criterion then has been applied by the government cf ar
underdevelcped zcuntry, bit tre form has been mcdified fer
the aprlication from the Chenery statement.

The author belieresx that any aprlicaticn of the mar-
ginal reinvestmen® quctient criterion will require a grez-
amcunt of statistical infrormaticn. The problem invelred i3
to calculate the surrlus f2r each alternative projest. Nr
empirical prczedure was presented by Galenson and Leibenstein,
since their deveicpment cf the critericn was for expcsitory
purpcses conlyi however the authizr does find that the cpera-
ticnal use of the :ritericn will present cther problems aszide
from the calculaticr of the surpius. Some kind of government
commizsion will have t¢ be set up to contrcl the surplus in

the zense that there must be 1rc leakages from le, i.8., if

83Higgin39 £he Citey To 6Sho
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there are leakages from the surplus, the criteriocn will nct
worke

Again, as with the criteria discussed previously,
estimation of parameters is going tc be a central part of
the application of the marginal reinvestment quotient cri-
terior, and problems will no doubt be enccuntered in acquir-
ing atatistical informaticrn. for the calculation cof pricrities.

Since the margirnal greowth contribution criterion was
proposed for expository reasons only, an evaluaticn with res-
pect tco its operational utility will not be tco meaningfiul,
But the author feels that a few comments cn the toric may
be of some value in the light of further develcocpment cof
investment criteria.

The application ¢f the c¢ritericn, like these dis:iussed
previcusly, will involve estimation of several parameters,
Probably cne of the hardegt to estimate will be the marginal
productivity of reinvested capital. A great deal cf work
will alsc be required in finding the production functions
for each of the sltermatives. Since the planning authority
will have to determine the interest rate, an opinion pell
or aone similar device will have tco be used to determine
the social time preferenze :f the country.

The benefit-ccst critericn, although somewhat differ-
ent from the marginal grcwth contribution 2ritericn, may b=
the most nearly practical empirical form of the marginal

grewth contribution criterion. The criterion requires dava
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which are simpler to calzulate and may alsoc be mcre easily
obtainable in an underdevelopsd country. The zriterion also

has another point favcring its use. It has been used in

)

Pakistan on the Thal Development Prcject.B& The sucsess of
an application of the critericn will depend in part uron how
accurately the forecasts cf prices and cther variable=z are
in the future,

Nothing has yet been said abcut the empirical diffi-
culties involved with the inclusicn of ncon-markebtable prode
ucts into investment criteria. None cof the criteria dis-
cussed in this thesis provide a operaticnal procedure.

Regearch must be done tec devise some sort cof measuring

'y
=
L’

Technique fcr their inclusion into investment criteria
no technique can be found, the criteria must be sufficiently
filexible to include some kind of rudimentary estimate.

In summaticn of this sesticn, the auther weuld 1ins
te review scme of the more cutstanding features cof tre
sperational utility of thecretical investment criteria. An
applization of any of the criteria presented involves acl-
lestion of a large amount of data. Almezt all of the cri-
teria require estimaticn of certain key variables and the
guccess of their aprlication will depend in part upcn how

azcurate the estimates and forezasts are. Finally, soms

8L"Thal ig a lcecaticn in Pakis tar.
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method must be found to include the values of non-marketabls
outputs into the criteria. The author is of the opinicn
that none of the criteria presented in this work are crera-
tionally useful in their fcrm. Modification will be neces-
sary, a fact which is suppcrted by the empirical applicaticns

of the SMP and the MGC criteria presented above.
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CONCLUSION

Since none of the investment criteria presented ir
this thesis have been withcut critizism, it *s werthwhile in
the author’s estimation to review the criteria from an cver-
all standpcint to see what the mean weaknesses are. The
criteria discussed in this work are all of a stati: nature,
while the prcblem of ezcrnicmic develcpment has a dynamic na-
ture. An investment criterion which attempts teo cope with
the dynamics of devel zpment iz reeded. The criteria a.3so
fail to take aczcunt cf any pr:dus® which dces nzt have a
marketable value., Factors surh aa human capitai, scaiclin-

gical develcpment, and pclitical development are -verl.:.kesd

-
[
=4
ot
E 2
[s7]

or are given scant attention. There is a.lsc attentinn
paid to the statistical information requirements of inves*-
ment criteria in contrast to the inadequaste quality and in-
sufficient quantity <f statisticsl information avallable in
the underdevelcoped zountriez. Alsc, there iz scant atbenti:n
given tc income distribution effects resulting frem a projecst,
Finally, all ¢f the investment criteria discussed have &an
implicit assumption that the cutput of alternative pr¢je ts
will be demanded by the pepulaticn ¢f *he ccuntry. N:ortihirng
is said about the possibility cf the demand for the cutpu®

of different types ¢f rrojec's differing. It is ncp=4 by

the auther that the abive remarks may provide a sence _°©

|=.“\~-=a
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direction for the further fermulation <f investment criteria.

In the light of the previcus raragrarh, scme valae
may be derived from a general cverview of the deveicpmen®
of the investment criteria dis-ussed. The first cri‘eria
suggested in the literature, such as the rate -f tur--vsr
critericn and the Zabor intensive critericn, ttilized tlLe
principle of factcr intensity a3 their central buildirg
blccks The factor intensity criteria attempted to deal with
capital scarcity either by escnomizing on sapirtal or substi-
tuting 2 more plentiful faztcr, such as labour, for capitale.
A turning point in this braic of thought was reached whern
the social marginal prcdustivity sritericn was prapossde
Emphasis was switched tc productivity and balance <f pay-
ments effecta of projests were taken inmtc sconsiderauti ro
The next link in the cshain <f thoiughkt scmes with the mzr-
giral reinvestment guctient zriteri:cn which turned the =sm-
phasis from preductivity of capital to consideraticn oI
reinvestment. The prc¢sess culminates with tle margina’

growth contributizn critericn propcsed by Chtoe Eckatein,

o

where the sccial marginsl productivity zritericn and the
marginal reinvestment aguotient criterior were synthnesizeds
Also, a3 each stage ¢f the develocpment of investment riteria
was reached, the analysis torlk intd arccunt more inter-rals-
tionships and became more rig r-us.

The value of the criteria proposed and discussei 3r

this work lies In thelir being 's*tepping stores’ i. *he
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development of a mcre perfest thecry cf investment allcca-
ticn for the underdevelcped nations. As Anatcl Rap:pert
has so aptly stated:

Before ideas fruiticn, they must germinate. The
most impcrtant direct consequenze of an idexn is that
1t gives rise tc more ideas. I suspect that the most
important direct resclt of a systematiz and many
sided study of a cecnflict would be the changes which
such & study could effect in ourselves, the zcnaci<us
and unconscious, the willing and unwilling particl-
pants in conflicts. Thus, the rewards tc be realls-
tically hoped for are the indireczt cnes, as was the
case of the sons who were told to dig fcr buried
treasure in the vineyard. ggey found no treasure,
but they improved the scil.>~

85
“Anatol Rapoport, Pights, Games, and Debates,
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