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There have been few attempts at formal models of early economic
growtli. At the same time there has been a great deal of institutional
and policy discussion, in which implicit models can sometimes be discerned.
In thic discussion certain concepts abpear with great regularity: the
aotion of a surplus of labor time which can be mobilized for "modern"
economic activities; a presumed behavior of population which leads to
a "low-level equilibrium trap"; the need for a "big push" to break out of
this trap: indivisibilities and externalities which produce a necessary

lumpiness of investment and a divergence between social and private

insy debate over "balanced"versus'unbalanced"growth of production;
discussion of the optimal savings rate for a national economy; and possible
ways of adjusting to the initially very skewed factor endowment of most
LDC's.

Such conceplts are the building blocks out of which larger growth
models are constructed. So it is necessary to look carefully at then,
to see precisely what assumptions are being made in each area, and to

1

cneck these agsumptions against our limited knowledge of the economies in

.. Population, Labor Supply, and Labor Efficiency

A poor country has by definition little capital. It has natural

resources which may vary from meagre to (potentially) abundant. But its

basic resource is its people; and so assumptions about population growth,

Jabor supply, and personal efficiency are central to any growth model.
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Pupuldt on has had a checkerod career in economics. It occupiled &
central position in the classical period; was later relegated to special
treatment by aemographers, but has recently bendpl to reappear at least in
the development literature. The view thad "population is not oupr business®
has tended to be replaced by at least-a questioning attitude that perhaps
after all it may be our business.

familiar model in the recent literature is that of the "low-level

equilibrium trap." This assumes a functional wvelation between the rate of
population increase and the level of péf capita Income, operating through
the death rate. A rise in per capita income léwers the death vate because
fewer people die of disease and malautrition and because greater resources
can be devoted to public health, medizal éervices9 and hospital care, 1t
may then easily happen that a modest rise in per capita income is swamped
by a more than proportionate rise in the rate of population increase,which
drives per capita income down toward its initial level.

This mechanism is unrealistic for foday?s LpCYs, and does not reveal
the true nature of their population problem. The recent dramatic decline
in death rates in many countries was nat related to op dependent on the
behavior of per capita income. It results from vabher inexpensive transfers
of medical technology from the developed countries. The necessary medical
personnel and physical supplies can largely be borrowed through the World
Health Organization dnd national technical sssistance programs. Such lacal
expenses incurred require only a modest reallocation of government vesources,
The Ceylon malaria eradication program. in which modest expenditures reduced
the death rate from Lo within years is the most famous illuse
tration, But similar programs of greater or lesser scope are going on in
most of the LDC¥s. One should expect, therefore, that in most LDC's the
death rate will shortly have 8130“ to the 10-15 range characteristic of
the richer countries. Abvunlng Lbau the birth-rate is much more sluggish

.

in the short run, and will vemain near the physiological maximum of 40-45,

..

1
it seems likely that most LDC’s will . soon be experiencing —- if they aré
not already experiencing-- population increases of the order of 3 percent
per year. This is happening in countries with per capita incomes of &
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change impinging on the economy.



provides more "mouths" witho

The initial impacht cf such a change is ¢learl iy unfaveorable, since 1%
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in the first instance providing more %hands.®
The rabio of dependent children to active labor force members rises; so that
if oubtput per worker remains constant, outpult per capita is bound to fall,

.

Thiz is a transitional effect, lasting only uniil the high raie of natural

increase has endured long encugh %¢ produce a balanced age-~structure in

the population. In population matters, however, the "short run® is a matter

of 30 or 40 years, which is quite long in terms of the "takecff¥ aspiratioas

of the LDC's, '
AfYer a balanced age~structure hag been asittained, does it matter

whether the rate of natural increase is 3 percent, or 2 percent, or L per-

cent 7. Modersn growth theory implies 2 negaltiyve answer In steady-~state

@

growth, the rate of Inecrease in outpub will adept itself to the rate of
increase in the laber force. Technical progress apari, outpuib per capita
will remain constant at any giveh level oi populabion grnw%h. We have seen
also that Kuznets'® investigations for the developed countxies over the past
century show no relation beitween the rate of population growth and the rate

0of incresse in per capita cuipubt. The median rate of population growbth in

these countries, however, was not much above 1 percent, and exseeded 2 per
ceny only in a few of the new world countries with ample land reserves,

£}

In today’s LDC's, oo, the natural resource situation is obviously
very importani., There are still a considerable number of lightly populated
countries with open frontiers of settlement, in which one can visualize

.

a3 progess of exiensiv .asting for descades to come. Under these
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expansion

conditions a high rate of population growth need not depress per capita

@

income, but will mean simply that the couantry will be iiiled up® sooner
thay O%herwise; In a fully settled country, however, there seems & strong
presunption that a higher rate of population growhh-~say,3 percent instead
of 2 percenf~= will mean a lower rate of increase in per capita oubputb.
(Hirschman's argument thait populstion pressure constitutes a 'challenge
which may induce governmeni to work harder alt raising ouwiput appears some~

what strained). Many countries, I think, will find it very hard to raise



output at more than 3 percent per year, anid 50 ave probably doomed for the

time being %o stagnate ab their present levele. Evgn a well-governed couniry
year, and thus raise

AT

7 1iving
ds perceptibly, could have done still btetter of population growih

could have been contained.

Will the present high birth rates in the LOC's eventually fall of

their own aceord? POC‘EZLD."” Sle A familiar argume ne advarced by Lewis
S 4
8]

among others, is that families aim 1o produce 2 %{arget number" of surviving
children., Suppose this iarget number is four, and that half of all chil-

dren die bﬁiore reaching md,vxityg Then eight births will be necessary to
achieve the desired result. Bui if medical improvement reduces infaud
mortality from 50 percent to 20 percent, a family will need only five birtas
to achieve the desived result. As this becomes realized throughout the
population, the birth rate will £0llow the death rate downward with a lag.

This optimistic view implies, however, %hat families have the metivation,

tn
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the knowledge, and the ?ﬁﬁﬂbdl Eagilitie or family planning—= in short,

an effechive govern mppt progret,

=

It is true also %hat a couniry which manages to outrace populatior

gfowih for a few decades will find i%s birth rate falling because of
reased. education, urbanization, and rising standards of living. A new

low birth rate-low death wat s suuilibrium will eveniually be attained.

But this is & slow process. In the developed countries it took 50 to

190 vears. There is no need Zox todayts LDC's to follow this gradualist

approach, and the economic cass for family i

indeéda- The marginal ; visld on additional axpendiﬁures +

is in most countries much higher than thét of expenditure on physical

Popu‘au .on growth, then, is typically more rapid than would be desi-

rable, This implies that aggregaete labor supply is no problem for develop-

ment, and irdeed I doubt that ons cculd find an LDC in which labor shortage

--in terms of sheer purbers-- has consbituted a growth botitlensck. a

rising proporition of the labor force engaged in #modern® economic activit

A

(factory industry, construction, public ulilities education) is a reasonable
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pest of successful development. Few LDC's are presently meeting this test
Population tends %o pile up on the land and in low-productivity trade and

vities in the towns, whille %the proportion of the labor force
in modern industry shrinks, How % 50 _absorb the available-supplies.of.labor,

rather Lhan how to ocbtaln iabor, is the key deve 1opmenu pLuUiemn
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Labor uppiy does constitute a grov 'hh pfob1em, however, ia two other
sengas, Flrst, if the economy is expanding at all rapidly, the pattern ol
derand will be shifting %toward higher-level occupations: teachers, doctors,
scientists and engineers, sub-professional technicians, administrators.
The low initial ouput of such skills, and the long training period which
inhibits any rapid increase in oubtpub, readily can become a boiileneck,
This is essentially a problem of educational sirategy, which will be dis-
cussed further in Chapter 8,

Second, while factory operatives and other manual workers are
readily available, their productivity is initially quite low, This iz
partly a matter of physical energy, associated with endemic diseases and
malnutrition, which corrects itself gradually over the course of
But to an even greater extent it is a function of poor supervision, poor

personnel policles, and poor production nanagemeni It seems generally

to be true that (apparently) "cheap" labor leads to wasteful use of labow,

e

and to a wide gap between outpui per worker in the LDC's and in comparabls

L

branches of industry in the developed countries, The brighi side of this
low efficiency level is that there is much room for fubture improvement,
not so much through substitution of capital as simply through better
management; and efficiency does rise over time, particularly where there
is the stimulus of a rising wage level, The squeezing out of excess
labor, and the steady decline of the labor~cubtpub ratio, ls doubtless
desirable per se; but it does intensify ithe problem of providing adequaue

employment opperiunities for a raplidly growing labor force.



2, Labor Surplus and Labor Transfer

t.makes a substantial difference whether a growth model which
assumes that all available factors of production are presenily in use, or
whether one assumes an unused supply of one or more factors requiring only
to be drawn into production, "Developed country" growth models, as we rave
seen, are typically full-employmenit models., In the LDCfs, however, it is
quite plausible to assume =ome Y“slack" in factor utilizatioh,when the growta
process begins. We have noted that some countries have unutilized land.
Even without technical progress, industrialization, etc., this could permit
a modest exiensive expansion in which a growing population is supported at
its established level of living.

The experience of some oil-rich or mineral-rich countries suggests
the possibility of capital surplus, i.e. revenues available tc government
in excess of what can be used effectively for productive investment or cu-
rrent govermment services, Since there is always the possibility of saving,
one might question whether this is a true surplus. The development~oriented
0il sheikh might accumulate dollar balances which could eventually be used
as the absorptive capacity of the economy increases, But since improving
the behavior of oil sheikhs is not a very interesting subject for economists,
this sort of case has been 1ittle discussed.

By far the favorite type of factor surplus in the development
literature has heen surplus labor, Lewisy Fei and Ranis, and others have
gssumed that densely-populated LDC's, found mainly but not exclusively in
Asia, typically-have excess labor in the "traditional sector" of the economy.
While the traditional sector includes a variety of activities, agriculture
is much the largest component. A distinction is sometimes drawn between
labor whose marginal product is zero (the Fei-Ranis "redundant labor") and
labor whose marginal product is positive but smaller than the worker's
consumption ("disguised unemployment"), Where marginal product is zero,
it can be argued that the social copportunity cost of labor is also zero.

Here, then, we have a costless resource which can be transferred to productive
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enploymens in the “modern sectory with a consequent rise in national oubpul,

In the most familiar growth models, the existence of such a surplus
is simply ggggggg; I+ is not demonstrated. Similarly, those who deny the
existence of surplus labor often reason from general principies and px¥ rovids
no direct evidence, T,W.Schiltz, for example, reasons from a model of
what he considers "normal behavior in traditional peasant communities and,
except for the rather dubious "Indian flu epidemic" illustration, provides
ne direct evidence for his contention.

The question at issue is one of fact, and camnot be resolved by deduc-
tive argument. But it is a much trickier question than appears at first
glance which helps to account for the diversity of opinion about it,

Let us try to sort out its various complications,

First, seasonal and chronic labor surplus must be clearly distingui=-
shed. Crop production, theugh not livestock production, is a markedly
seasonal activiiy, with sharp peaks of labor demand at plauning and harvest,
How far labor slack in off-peak pericds can be mobilized for non~agricul~
tural use, and how far peak demands can be me% by emergency use of family
labor plus recruits from the cities, are important problems of soclal
eng inwewzngo But they are noi our problem here, The question ah issue

1s whether a labor surplus exisis even a® seasonal peaks of demand. Only

such a chronic surplus could be iransferred permanently %o other activities

iele

without loss of output,

Next we must distinguish between laborers and man-hours of labor,

The agricultural work day is quite flexible--indeed, this is an important
method of adjustmént %o seasonal fluctuabions in demand. It is often
rgued that, as population densiiy per acre of farm land increases, the
available work bhecomes more and more finely subdivided among family
members. Bach puts in fewer work hours per week and per year. If, the,
one adopts some standard of a "normal® or proper work day, and if one
observes the work schedule of each family member over a complete seasonal
cycle (as has actuzlly been done by the Indian Sample Survey), one can

derive a measure of "underemployment® in the sense of divergence between



actual and "standard" work hours. The argument that labor can be withdrawn
from agriculture without loss of output can be interpreted to mean that,

if one or more family members is withdrawn, the remainder will automati-
cally work longer hours, or can be persuaded to work longer hours, so that
total input will not decrease.

Third, one must specify the kind of agriéultural organizaticn
being discussed. Is it peasant proprietorship, in which all output belongs
to the farm family ? Is it a tenancy arrangement and, if so, does the
landlord receive a fixed rent in kind or a fixed proportion of output ?

Is it a system of wage labor hired by the landowner ? Use of the term
"agricultural wage" or"subsistence wage" often makes it sound as though
wage labor is under consideration; and one can of course set up a model
using only hired labor. This would not be very useful, however, because
in most countries much the greater part of the labor applied to agriculturs
is applied by family members who own or rent their land, Moreover, the
large plantation operators who do hire labor in some countries can scar-
cely be charged with dirrationally employing workers whose marginal product
is below their wage., The argument that employers may be compelled by
social pressure to employ redundant labor may have some force in large-
scale industry and government; but I would judge thait its application in
agriculture is very limited.

We are concerned, then, essentially with peasant agriculture as witi.
tenancy systems which closely resemble it. 1 We measure labor 1nput in terms
of man-hour we-awaid another nossible complication by assuming that output
per = man-hour is  independent ' of the worker's consumption

ievel. Unless one does this, it is quite possible to get "bootstrap-
1lifting models™ under which, by getting rid of part of the available labox
and dividing what they used to consume among the remainder, a fsll in man-
hours leads to a rise in total outpu‘i:.2 While such models are ingenious,
they probably have Little descriptive value except at near-starvation

levels.,

1 p x S %
That is, systems under which the cultivation receives a fixed proportion
of output. As compared with outright ownership, such a system dilutes the

producer's outpul incentive and particularly his investment incentive, The
Aivartian of Yesoonse tn shenmac 3w famd 11‘,7 f"lzf\‘) tarhnical nrnduechkivitv.and
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other parameters,however, will be essentially the same under either system
2 cf, Wonnacott,Leibenstein
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the woods, The labor-surplus hypo thesin
% which, while they look simllar or even ldentie

ther different grounds, One or more of them may bhe
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assarily true. - We shall consider seriatim

man~hours applied in agriculiure yield zerc

marginal produci;

{2)

that individua

tion of agricultural outpu

ls can be withdrawn from agriculiture with no reduc-~

£

{Z) that remcval of this surplus labor generstes £3c afood surplus,
which can be transferred to feed the fcrmef agricultural workers
in thelir new employmeni; and

{4) thst, so longz as this process continues, the labor supply curve

I to the "modern sector® is horizmontal al a consbant real wags—-
there are “unlimited supplies of labor." $

{1) %t is certasinly conceivable that a family might apply man-hour

of labor up to the point of zerc marginal product, For this to be rational,
however, cne would have wo assune at the zerowprodust peint the
marginal utility of leisure to the worker is also mera--hs 1s “sablabed wils
leisure®; or that even by working up to this point, the famlly is barely
able to achieve a subsistence level ¢f livinge If the last

be produced o aveid starvation, the valuation of leisure is

On any other assumptions, the fact that leisure rormaliy has some vaiue

would lead workers to

It is conceivabl

top short cf the gz:

marginal product polnk,

le also that, when the zero marginal product polnt
has been reached, sach family member is still working isss then a “normal®
work day. There are potential labor hours which remain unutilized, This
seemz to be the situation visualized in most versions af labowr
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Empirical testis of this possibiliiy are not easy. I one could find
a situation in which the agriculturél labor force was shrinking, one could
then, by ohserving the behavior of ocuiput, draw inferences about labor?s
marginal productivity., In actuality, however, the farm labor force is everfw
where rising, and continues to rise until quite a late stage of development,
One can investigate the use of time by farm family members; and it often turns
out that even adult male workers are not fully employed a$ seasonal peaKE}:
But ithis does not per se tell us anything about marginal productivity. &
second approach is to fit an aggregate production function for a crop in a
particular country and observe the characteristics of the labor coefficient.
Studies of this sort usually show a positive (and significant) labor coefficw
ient, which costs doubt on the zero marginal productivity hypothesis.

St1ll another approach is through micro-sconomic data from farm managee
ment studies, which permit cross=-sectional analysis of inputs and outputsﬁa
Recent studies in India and Pakistan indicate that the larger forms use less
labor and material inputs per acrs, and consequently have lower outpult per
acre, A possible interpretation is that the larger farmers do not need to
cultivate so intensively %o obtain the conveniionally acceptable standsrd of

living. Regressions of total input per acre againsi output per acre show

o

iminighing returnsy, but far irom zerv returns even on the smallest and most

intensively cultivated farms. It is interesting also that farms of every

FThe Indian Sample Survey has conducted such investigations from time to time.
in Egypt, Donald Mead found that in some regions male workers averaged only
days of employment even during peak months,

8 See Morton Pagling ®¥surplus' agricultural labor and development™ American

Zconomic Review, Sept., L9053 Nurul Islamg “Concept and measuremeni of
employment and underemployment in development economics, ¥ International
Labour Review, March 1965; and John W, Mellor, "The use and productivity of
farm family labor in early stages of development,®™ Journal of Farm Economics,
August 1963, ‘
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size use significant amounts of hired labor, which suggests that the marginal
productivity can scarcely be zero., All told, the avallable evidence supports
a finding that the marginal productivity of farm labor in these countries,

while quite low for obvious reasons, is still appreciably above zero.

(2) The second question on our list is whether farm workers can be
withdrawn from agriculture with no loss of outpute Note first that this is an
academic® question in the sense that net withdrawal of farm labor is virtually
unheard of in the early stages of development., Ruraleurban migration is typi-
cally below, often much below, the rate of natural increase in the rural areas,
(This is not inconsistent with the observation that city populations in some
countries are growing rapidly. Starting from a situation in which 80 percent
of the population ard @ percent urban, a rural outflow of 1 percent a year
will mean a 4 percent rate of inflow to urban areas). The important dynamic

question is how a larger or smaller rate of increase in the farm labor force

will affect the rate of increase in farm output.

If we stay with comparative statics, however, and if we make the conven=

tional assumption that techniques remain unchanged, it seems very likely that

with-drawal of labor would be accompanied by a fall in output. This is clearly

true if the marginal productivity of farm labor is above zero. But more ine
teresting, it will iypically be true even if cultivation has already b'gn
extended to the zerc—marginaleoutput point. The reason is that leisure usually
has some-positive value. The workers remaining in agriculture will strike a
new income-leisure egquilibrium in which, while they are working longer hours
than before, hours will not be lengthened sufficiently to achieve the same
total man=hour input (and hence the same output) as before. Output can

remain constant only on the assumption that farm workers are already satliated

with leisure, or on the rather odd assumption that the marginal utility of
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food increases as more food is consumad,l
1f the conclusion that output must fall seams a bit uareal, this is

doubtless because the assumptions used are very restrictive., Techniguss are

not in fact independent of the available labor supply, Shrinkage of the labor

force would probably produce a reconsideration of techniques which would

raise man-hour output. Moreovery, the concept of a shrinking farm labor

force is itself unreal for the reasons suggested earlier,

(3) while total output will probably fall as labor is withdrawn,
both marginal and average cutput per man-hour should rise, since the agri=
cultural sector is moving to the left up of the Productivity curves; The
next question is whether this generates a food surplus which is available

as a "subsistence fund” for workers in the non~agricultural sector.

The precise outcome depends on the assumed tenure system, Under
a system of hired labor, assuming no change in the hourly wage for the time

being, the landowner®s aversge profit per man-hour of labor (the gap between

the wage line and the average productivity curve) is immediately increased.

His total profit is reduced, however, by the fall in iabor input and in total

output. He will presumably try to move back to his initial equilibrium by
hiring more man-hours of labor, But, depending on the supply situaticn, this
may cause wages to risef And even if more man-hours are avallable at a conse
tant wége, the bést he can do is resbore tdtal profit to its original level,

There seenms no pcssibility of generating a new "surplus” by this route.

Under peasant proprietorship, the increase in average cutput per
man=hour accrues initially to the peasant; and, under any of the standard

tenancy arrangements, pari of the increase will accrue %o him. How will he

lFor a demonstration, using ordinary indifference curves and labar-output
transformation curves, see R. Albert Berry and Ronald Soligo, "Rural-urban
migrationy agriculiural outputy, and the supply price of labor in a labor
surplius economy,."



. respond to this increase in income? Partly by consuming more food, since

at very low nutritional levels the income elasticity of demand for food is
much higher than in the richer countries, Probably also he will work longer
hours, though this depends on the shape of his indifference map, In any event,
he resches a new income=leisure balance in which--—as before-- the total

amount of food available to him is conzumed, Between the increase in his
cdnsumption and the reduction in total output, the hypothetical "surplus"

is completely erodeds Nor does any surplus accrue to the landlord, since he
receivag either a fixed amount of produce or (under share-~cropping arrange-

ments) a fixed share of the reduced total oubtput,

There will be an increase in agricul tural marketing, however, if the
peasants consume manufactured goods from the urban sectore  Their income
clasticity of demand for these goods will probably be even highen than for
foodstuffs, So the new equilibrium will involve some increase in per capita
food consumption and some increase in per capiita consumption of manufactured
goods, earned by marketing part of the incrsase in per capita agricultural
outpute The percentage increase in food marketings, however, will clearly
be smaller than the percentage reduction in the aéricultural Labor force,
and will by itself not provide an adequate Ygubsistence fund® for the transe

ferred labor9

{(#) As regards the supply of labor to the modern sector of the ecom
nomy, we have the paradoxical situation that, while the conventional reason-
ing in support of a horizontal supply curve appears to be wrongy the horizons

tal supply curve nevertheless exists for these reasons,

If the urban (unskilled) wage level were tied to the average income
in agriculture by a margin just sufficient to cover transfer costs and
higher urban living costs (as in the Lewis and Fei-Ranis models), and if

'Y

average agricultural income rises as labor is transferred, then the urban
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labor supply curve should slope upwardg This is intuitively plausible, and
Berry and Soligo have given a rigorous demonstration covering-all but the
Sodd? cases of leisure sabiation, ete. What has confused the issue is that
urban employers are typically able to find all the labor they need at the
going wage rate. The reascns for this, however, are different from those set

forth in the labor-surplus modelse

First, the resal urban wage rate usually exceeds real incomes in agriw/
culture by & margin considerably greater than would be needed to induce
rural=urban migration. Instead of 20 or 30 percent, the gap may be 100 or
150 percente (¥hy then doesn't everyone rush off to the ciﬁy? Perhaps
partly because prospective availability of jobs in the city is an important
congideration. A high wage at which not to work does not have much atbrace
tive power.) Moreover, the urban wage level keeps getting pushed up from
time to time, despite the presence of ample labor supplliess The institutional
veasons for this are by now rather well-knowng the role of government as a
vace=getter in wages; the pressure on large enterprises (éspecially foreign
enterprises) to pay wages which, while they appear very low by develcped-
country standards, are abaove the local supply~price of labor; and the
demonstration effect by which these wage standards are transmitted, though

doubtless with reduced force, to smaller enterprises throughout the economya.

The seccnd canéid@raﬁien iz that agriculture is not the only or
even the main source of labor supply for urban indusitries., The natural
incrzsass 6f the urkan population provides a substantial source; and the
young city-bred people, whose average educational level is considerably
higher than that of the rural population, are considered superior recruits
for industry and governmment. The trade and service sectors in the towns

alzo provide a reservoir of underemployed labor only too eager to trans-—



fer to industry as vacancies arise, These sources are to be sure reinforced
i
by a steady inflow from the countryside, stimulated partly by the wide

wage gap, partly by greater opportunities for education and vertical mebility

y

in the cities, partly by the %oright lights" attraction of city Lifes

The urban wage level, however, is rot strongly influsnced by supply
conslderations. It hag a gemi-azutoaorous life of its own. And the cone
¢lusion that employers can find all the untrained labon they need at the

existing wage is not dependent assunptions about labor surplus

and labor productiviiy in agric

Be Balancsd and Unbalanced Growd
One finds freguent references in the

c¢e between proponents of Whalanced® and Wunhalen

easy to discover what the argument is

s it seenms to
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be an argument over trade strategy, at other times it arises in connsction
with a selfwconta}nei economy., Al times it seems to be a policy argument
about "how to develop," al obther times a difference of opinion about how
development has occurred in the past., The tevms “halanced¥ and “unbalanced®
are often not clearly defined, and are uszed in a variety of confliedi ing and

confusing ways.

What sense can one give to %he coneapt of “uabalanced growth"?

C

The clearest interpretation iz thet the commodidy

may differ substanitially from the patiera of congumpllon increases because

of the possibility of internstionsl tr: At the prescriptivs level, this

4 o

leads into controversies about the feaslbhility of export-led growih fowr



today's LDC's. We prefer to leave this controversy for more thorough
examination in Chagter 7, and to concentrate for the moment on a purely

internal expansion,

A second possibility is that capacity expansion, while it must be
balanced over any extended period of time, may well be unbalanced over
pericds of a few years. Hirschman argues that, because many investment
projects are large and expensive while a couniry's annual investment fund
is limited, it may be impossible to undertake a full array of complementary
projects within a single year, Investment planning is not an exercise in
instantaneous allocation. It involves rather than devising of gfficient

+ime-seguences, deciding what to do this year and next year, and what, to

postpone until latere In particular, there is a strategic choice between
building infrastructure capacity ahead of demand and allowing infrastruciure
to iag until pressure of demand forces investment decisions in this area.

He favors the latter course on the ground that the most basic shortage in

the less developed countries is a shortage of decision-making capacitye

If transport and power capaclty are lagging visibly béhind demand, one can

be reasonably sure that additional capacity will be builte But if one
builds ahead of demand one cannot be sure that the idle capacity will call
forth investment in manufacturing, agriculture, and other "directly productive
activities", He visualizes, then, a development sequence in which "directly
productive® investment forces the pace; then infrastructure catches upy thea
productive investment forges ahead cnce more, This he labels-—and defendse

as "unbalanced growth®,

There are difficulties in the Hirschman argument--notably the fact
that most investment decisions in the Ydirectly productive® sector are private

decisions which cannot be planned in the saue sense as public decisions



about infrastructure investment. Only part of the annual investment fund
is channelled through governments But leaving such difficulties aside,
one may still ask whether the pattern of growth he visualizes can reascnge
bly be termed Munbslanced®, Continuous balance is obviocusly unfeasible, 1%
for no other reason than the long construction period of major capital
projects, But balance can alsc be interpreted as reasonable complementas=

rity of investments over periods of, say, ten years or longer.

In a growing economy, some outputs will be ihcreasing considerably
faster than others, This is inherent in differing income elasticities of
consumer demand. It is inherent in differing rates of technical progress
and cost-reduction, (And, in the open economy which we here sxclude, it is
inherent in the gradual replacement of imported items by home production
as domestic demand rises above the “threshold level" necessary to employ
efficient—sized production units,) But differential growth rabes sUemme
ing from such sources are surely not “unbalanced,” On the contrary, they

are inherent in any viable growth process.

It is of course true that unanticipated discoverles and innovations
may cause output spurts in particular sectors of the economye. The record
of Schumpeterian innovations in the older industrial countries is well-
known., The telephone, electric power generation, and the inbernal come
bustion engine created entirely new industries which quickly bulked large
in the economy, In the less developed countries, such innovations are
more likely to be based on natural resource discoverles, The dlscovery
of substantial coal deposits in Zambia after Rhodesian supplies were

cut off, the oil strikes off the coast of Eastern Nigeria, The discoverye=



or at least the harnessing--of the abundant fish life off the coast of
Peru, are cases in pointe This kind of imbslance can, with some violence,
be worked into growth models by positing a secular upward shift in the
marginal-¢fficiency~of=capital schedule, With some violence, beéause
a smooth time trend is most convenient for model=-building, whereas the

eéssence of actual innovations is their irregularity.

Tracked to its roots, the concept of "unbalanced growth® does not
ceem to contain anything newe Is there then some novelty in the doctrine

of 9balanced growth® as expounded by Nurksey; Rosenstein-Rodan, and othersy

As Myint points out,l the balanced growth dectrine has passed through
several phases, Paul Rosenstein-Rodan's original paper on industrialization

of Southeastern Europe focussed on a balanced expansion of consumer goods

industries in the region, A substantial economic infrastructure was already
present in these countriés; and it was assumed that capital goods needed for

the new incaustries could be imported in exchange for agriculiure exports,

The less developed countries, however, have considerably less infras-
tructure in place. Barly postwar discussicns oriented toward these coun~
iries accordingly emphasized the external economies of infrastructure
investment, and the need for a balanced expansion of consumer goods Industries
flus infrastructure. Finally, in Rosenstein-Rodan's paper on ¥ihe big push,”
the doctrine reaches its most ambiticuz form. It now contemplates a simul-

taneous; balanced, mutually reinforcing expansion of consumer goods induse

tries plus capital goods industries plus infrastructure.

* Hla Myin%, The Economics of the Develcping Countries, Ch,




What can one say about this wview, and particularly about the ambiti-
ous or "big push" version? Note first that this is obviously a "big country
model, "which could conceivably be relevant only tec a handful of the largest
LbC's, DNext, it appears that the balance visualized is only within the
"modern sector of the economy., Agriculture tends to be treated as incidental,
which bypasses a crucial aspect of early economic growth., Further, is it
not just utopian to say that, if one could somehow construct a new modern
economy on top of the old cne, the new industries would be mutually rein-
forcing ? One can in fact not do this over any brief period. While new
industries may be complementary on the demand side, they are competitors
for factors of production, There are limited supplies of capital,trained
labory business manag:.ant, and public administrative capacity. The time
reguired to make factor supplies more elastic ensures that the development
process will be long=drawn out, Since the rise of per capita incomes and
the growth of the domestic market is necessarily gradual, new industries
will reach the threshold of viability at different time, depending on the
minimum efficient scale of plant, One will in fact get a Hirschman-esque

preferable seguence of expansion rather than a simultaneous flowering of

every kind of new industry at once,

In any event; the "big push" doctrine is a policy prescription, not
an effort at historical explanation. If one is interested in how growth
has actually occurred,'it seems obvious that growth must be balanced in
the modest sense that (a) the production pattern gradually becomes more
diversified, while at the same time factor productivity in most sectors is
rising; (b) all the necessary inputs to production are available from
somewhere; and (c) all output finds a market (on our present assumptions,

a domestic market).

The most basic balance is of course that between agriculture and
industry. Consider a simple two=sector economy, in which the available
labor is fully employed in producing either corn or cloth, ' Production

involves no capital, g0 this complication need not be considered ,
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Consumption consits entirely of corn and cloth, and we know the income
elasticity of demand for each. Then for any rate of increasge in per capita
output of cloth there is a necessary rate of increase” in per capita ocuiput
of corn, required to maintain stability in the terms of trsde between the
two, It is intuitively obvious, and can be shown by the formuls in foutnote,
that this required rate of increase is higher the greaier the income
elasticity of demand for corm, the higher the rate of increase in cloth
cutput, and the greater the share of cloth output in nationral income,
Stability in the corn-cloth terms of trade is necessary in order to avoid

the Ricardian impasses rising ®cloth wages ™ in the industrial sector, =z

fall in profits, and a fall in savings and investment.

There may be a problem of balance on the production side as well as
on the consumption side, depending on the assumed behavior of pro&uctiviﬁy
n the two sectors. Suppose there is not change in labor force partici=-

18
vation rates, So that a certalin increase in consumption per caplita corr—

esponds to the same percentage increase in cutput per worker., We can use

the two interchangeably. Then clearly, if corn output per worker rises

at the rate x, and cloth output per worker at the rate y, the system is

in balance with no need for movement of labor between the itwo sectors .
But if y is high, it may well be impossible to raise output per worker at
an equivalent rate. In thisevent-gssuming full employment in both sectors
tc begin with-labor must be transferred from agriculture to industry; and
this in turn means that output per worker in agriculture must rise at a
rate higher than x, Production balance in this Ease involves continuing
labor transfer at a prescribed rate, and wage differentials or other in-

ducements sufficient to maintain this rate of transfer,

1 This rate can readily be derived algebraically. Let y be the rate
of increase in per capita oubtput of cloth, x the required rate of increase
in per capita output of corn., Let a be the corn share and b the cloth share
of annual output, and the income elasticity of demand for corn, Then the
rate of increase in per capita income is a.X+b.y: and the rate of increase

a+b
in per capita demand for corn isod ax+4by. Since demand must be matched by
2+b
ocutput; we have X = o¢ axtby , which reduces to x =oflby °

a+b a(Cdavea )y b
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of the economy., Plants are of optimum scale, are opérated. at capacity,
and addition of more optimum~sized plants does not disturb the level of
costs., A smooth expansion of the economy (abstracting from technical

change) will not alter relative costs and prices,

There is a well-grounded suspicion that, for "young” and poor eco=
nomies, this picture is quite inaccurate, While the spectre of diminish-
ing returns may haunt the agricultural sector, the "modern" sector is apt
to show overall increasing returns, This is certainly no new idea, It
vas advanced as a plausible hypothesis by Mill, and asserted as a strong
probability by Marshall, So it will be useful first to sort out the posSs-—
ible reasons for increasing returns and then to consider the relevance of

this phenomenan for sgrowth theory.
I 2 vy

(1) One important reason is the learning time necessary to achieve

full proficiency in new activities. The activities in the modern sector.
of a LDC are copies of the corresponding activities in older industrial
countries, The plants are often built by foreign engineers and may look
physically identical with those inBritian or Germany, But this does not
mean that equivalent production results can immediately by obtained, The
local management and workers are in the first instance really trainees;

and only gradually, through “learning by doing," do they approach the
productivity levels of the older countries., Nor is this just a matter of
six or twelve months, It is more commonly a matter of ten to twenty years§
and failure or success on this front thus becomes an important determinant

of early economic growth,

An interesting implication is that the new industries are in the
first instance considerably overstaffed, Labor inputs per unit of oubput
are much higher than they will need to be when the learning process hasg
been completed, This means that, as learning progresses and man-hour
output rises, labor tends to be extended from existing industries. Enpl oy~
ment in the modern sector can be maintained only by some positive rate
of new investment, and a still higher rate of investment is required to

increase employment,
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(2) A second consideration is that the unavoidable scale of plant,
or the minimum efficient scale of plant, is oftem large relative to the
size of the economy, In a country with a national output of no more than
a fow billions,this is much more important than in the indusirial countries,
Dams, railways,trunk highways, and the like present obvious indivisibili=-
ties, They must be built in a piece; but once built,average and marginal
costs fall steadily as they are more and more fully utilized., From another
standpoint, the average capital-output ratio falls steadily as more and

more is produced from a fixed plant,

In the heavier branches of manufacturing,too,the market may be so
small that it can accommodate no more than one efficient=sized plant. 3
If this plant is built, as it doubtless should be,somewhat ahead of
immediate demand, it will also show decreasing average costs as the market
grows, All this amounts to saying that cost reduction due to ordinary

economies of scale is likely to be especially important in early economic

growth,

(3) Next we must note the likelihood of Marshallian" external=internal®

economies, i.e.p,the possibility that growth in the output of an industry

may lower the cost curves of its constituent firms. .Why might this be ?
One possibility is that the industry buys inputs from some other industry-
say, a railroad-which experiences decreasing costs as its output rises,
This is a bootstrap-lifting explanation in the sense that it depends on
finding some other industry in the ecomomy which is subject to ordinary
economies of scale. But even apart from this,growth of an industry's out-—
put may enable its member firms to speclalize on a narrower range of
products or processes, thereby increasing proficiency and reducing costs,.

This line of reasoning goes back at least as far as Adam Smith, Again,an

1 We say “effieient size" rather than "optimum scale" because the
evidence suggests that, for many branches of manufacturing, the long-run
average cost curve dips down sharply at first, but is then saucer~shaped
over quite a wide range. It is not very important, then, to hit the
precise bottom of the curve, It is important to reach the point at which
the curve flattens out, i,e., to achieve minimum efficient scale.
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industry concentrated in a certain locality may graduslily bvild up an
experienced and specialized labor force, whose proficiency redounds to

the benefit of all,

(4) More broadly, there are many possibilities of external econo=’
migs cutting acwosgs industry lines, External ecosomies of production

arise whenever actions of one producer affect the costs of another pIro=
ducer, As Scitovsky has shown, such economies may be either technolo-

gidal (operating directly) or pecuni ary (operating through the market

[R5

mecharism), On the technological side, a mining company which pums water

outsol

mine mzy lower the water ievel snd the punping cogi s of neighe

a,.

famr

borine mines, Similarly, a Pakistani farmer who instslls a puamp as part

of a land desslininz ion projeet contributes something 4o his neighbor?s

1~

land as well as Lo 'his owa.

Doubtless more semmon in practlce arve pecuniary external econc omies,

Industry A suppliés sn irput to industry B, Suppcce new that,as Industyr
T L v 9
1

A expands, i average cost snd product price f£2l1l for cne or other of the
reasons alreaiy noted, Tais reduction in cost o industery B will ancourage
expansion of that ininéfry, which means that it will buy still more from
indugtry A, whose costs will continue %o fall, and so. on inéﬁlinteraaiing
cycle. Equilibrium will noat be reached until both industries have expand-

ed to the zero~profit peint,

'Y

This Ty a very wide-ranging case,

i
Expansion of A and a decline in the orise of Als product may alse ralse
profits in (1) an indugtry which preduses a fastor used in A, (2) an
industry whosze amentary te that of A; (%) an imdustzw
P

whose product is a substitute for a factor used in A4, or (4) an industry

whoge product iz consumed by persons whose incomes are raised Ly expansion
of A, Since Fhis last cabtegory will include almost every industry in the
economy, the comsequences of expsnison in sny one industry are cbviously

far-reaching and comples,

1  There are of courss corresponding “j seconom

morn ceolo

i
mies such as the il company which pumps
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This interrelatedness of the economy has obvious implications for
investment planning and for growth theory, On the planning side, it
strengthens the case for some coordination of individual industry inve=
stment plans looking toward the overall economic situation as it will
be at some point in the future. The socially profitable level of in-
vestment will typically be higher than it would be if extenal effecis
were lgnored, To put the same point differently; excess capacity built
today will be utilized earlier than might appear from direct effects
only, and it will thus pay to build capacity further ahead of the (app-
arent) point of full utilization, This is a particularly important con-

sideration for infrastructure investment,.

From the standpoint of growth analysis, the implication is that
in a growing economy one can expect a residual increase in output which
is not attributable either to increased factor inputs or to technical
progress in the strict sense, It is attributable rather to the cumula-
tive effect of learning time, scale economies, and externalities. This
residual appears to be of substantial size even in "mature" economies;
and one might expect it to be relatively larger in the early decades of

economic growth,

Related to this, one may hypothesize a characteristic behavior of
ICOR, Proper investment planning will suggest laying down a substantial
economic infrastructure at an early stage of development ,and, since the
ICOR is unusually high in transport, power, irrigation, and the like,
the economywwide ICOR will also be rather high., As infrastructure tapers
off, and emphasis shifts to investment in agriculture, industry, and
services, ICOR will tend to fall and will pull the average capltal-output

ratio down with it. For the LDC's this must remain a hypothesis which in

1 (Cite Griliches articles.



the nature of the case be tested only by some decades of experience,
For the older industrial countries, there is considerable experience that
this actually happend,

5, The Optimal Rate of Saving

e |
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s a commonplace that the less developed countries save "too
little", But how much more should they save ? What is a reasonable
target for the average savings rate at some future date? And how rapidly
should this target.be approached. These are problems in normative econow=
mics, which we have promised generally to eschew in this book, They bulk
50 large in the literature, however, that we must take some account of

them,

Let us first clear avay two possible objections: that it is not
proper for government.to influence the national savings rale, and that
it is not feasible for government to have much influence in a predominan-—

tly private econony,

Neo-liberals sometimes argue that the national savings rate should
be determined solely by individual time preference, expressed through
market choices., For government to interfere with voluntary savings
decisions is as reprehensible as any other interference with consumer
choice, This view has been carfied to the point of arguing that even
corporate saving is an illegitimate encroachment on individual choice,
Corporate profits belong to the stockholders and should be fully distribe
uted to them, leaving them the choice of how much to reinvest in this
company or in others, and forcing all companies to compete for funds

; : e
through new security issues,

1  Check this against Kuznets and other basic sources,

el Hayek paper at Carnegie Tech symposium,
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Even those who are in general well disposed toward consumer guidance of the
economy will find it difficult to go this far. Some government capital formation
is essential, and its level and financing are necessarily matters of collective
decision-making. Corporate mansgers are not necessarily worse judges of stock-
holders'! long-run interests than are the stockholders themselves. Most saving--
in some countries much the greater part--is institutional saving rather than
household saving. There is little indication that citlzens are seriously dissatis-
fied with this situation, or that they would favor the massive institutional
chenges necessary to reverse it.

At a different level, one may question the efficacy of the market in regis-
tering individual time preferences. Even before Keynes it was clear that, in a
monetary economy, individuals may well end up saving more or less than they initially
intended to save. Aggregate demand influences the personal incomes from which
savings may come; and government actions which alter aggregate demand will in
fact alter the national savings level. Moreover, in most LDC's financial institu-
tions are poorly developed and financial markets are highly imperfect. Individuals
may well rsave less than they would do if there were more secure and remunerative
outlets for saving.

Next one must consider that the saving declsion involves a choice between
present and future, sometimes a qguite distant future. Only the present generation,
however, is represented at the bargaining table. So it is plausible to argue that
a governmen® which is in part the warden of future generations may reasonably
interfere with this generation's choices. The fact that this argument can be
abused by an authoritarian regime to impose what appear to be excessively high
savings rates is no reason for rejecting it altogether.

Finally, individuals acting collectively through the political mechanism
may well reach a decision different from the sum of individual decisions teken in
isolation. Senl and obthers have shown that one man may be willing to sacrifice
more for later generations if he has assurance that others will make equivalent
sacrifices. Is such a collective decision, implemented through government, neces-
sarily less valid than the sum of isolated decigions? I think not.

But even if one concludes that the national savings rate is a legitimate
object of public policy, what can goverament actually do about it? In a mixed
economy, government cannot determine the marginal or average savings rate, but
there is no doubt it can influence it substantially. Increased tax collections
chameled to either public or private capital formation will raise the savings
rate unless, as seems quite unlikely, private saving is discouraged to a corres-
ponding extent. Coverament can influence privateisaving by obvious devices, such as
tax treatment of personal and corporate income, and also in more subtle ways. For
example, if governmenl succeeds in stimulating investment in sectors where profit
takes large share of value added, and if profii recipients save more heavily than
wage and salary earners, the natlonal savings rate will rise. The choice of a
savings rate and the choice of aniinvestment allocation, while they can be tresated
as formally separate, are in fact interrelated.

What kind of choice problem is involved in decisions about the desirable
savings rate? Formally, the problem is one of maximizing utility over time subject to

o et s

1. A. K. Sen, "On optimising the rate of saving," Economic Journal, Sept. 1961,pp.
) % cyele
479-96.
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constraints,. "Time" enters, however; only in the sense that units of capital
formation and of output carry different daves, so that the model must specify
capital-output relations end collective time preference. In sllcother respects
the usual models are quite static. The citizens' marginal utility functions and
rates of time discount, cnce specified, remain unchanged over time. So does

the production function for the cne output of the system. These and other
assumptions, which are needed to make thes models soluble, at the same time

make them highly unrealistic and mainly of intellectual rather than practical
interest

Maximization may be attempted for a certain period of time, or over all
future time; and there has been considerable debate over the merit of these two
approaches., 1In favor of a finite time period, it can be argued that actual

development plans are always formulated in these terms. rer an infinite period
D b ?

too, production functions and utility functions become infinitely uncertain.
While one can hold them constant by as sumpbﬂcn, this assumption becomes less
and less plausible as the time perzod is extended. The discounted sum of all
future output may also, if the growth rate of output exceeds the discount rate,
become infinitely large, so that the maximiszation procedure breaks down.

Those who faver en infinite time period tend to base thelr case on logical
necessity. A plan for a finite period must necessarily say something about the
capital stock remaining at the end of the period. But decision on this implies
a decislon about desirable output ratss beyond the end of the plan period.

Thus infinity comss in through the back door.

If ome chooses & finite period, as we shall do here, the problem sub-
divides into two main approaches: one can maximize the terminal capital stock,
subject to constraints on the behavicr of consumption within the plan period; or
one can maximize the consumption flow over the plan period subject to a con-
straint on terminal capital stock.

]

Work aleong the first line was indtiated by the distinguished mathematician
John von Newmann aai has been extended mainly by other mathematicians. The
von Neumann case was & no-consumption csse in which all output is devoted to
increasing future uLpuuﬁ The problem is o define au equilibrium growth rate
(in the semse of Chapter 3) which 1s the highest that can be derived from the
initial capital stock. This will clesrly also maximize the capitelstock at any
cut-off date in the future.

More realistically, omne can rsgard the wage-rate as pegged at a constant
level (implying an unlimited supply of Wawﬁ*)g aad consumption as equal to the
total wage bill. All output in sxcess of the wage bill goes to profit. Maxi-
mum growth will then be attained if all profit is saved. The optimal saving ra
equals the capiital shars of national income, a'result which has more recently
been dubbed the "Golden Rule" of capital accimuvlation. It can be shown also
that under thease ccnii;iunf the growth rate of output will equal the marginal
productivity of chpzu 1 (which under campetitive equals the rate of rebturn on
capital).

te
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The alternative approach is to maximizge "utility" or "welfare" within the
plan period, subject toa constraint on the capital stock remaining at the end of
the period. The present generation could maximize its welfare by letting capital
run down toward the end of the period; but this might well be considered a dirty
trick on later generations. Specifying a terminal capital stock is away of re-
cognizing that the world will not end after 25 years, or whatever the planning
period may be. One might provide, for example, that the terminal stock must be
sufficient to sustain at least the same growth rate beyond the plan period aspre-
vailed ' over the plan period; and there are many other possibilities.

It is wsual also to specify that per capita consumpition must not fail below
its initial level at any poiant. Without this, one might maximize plan-period
output by cubting consumpiion sharply at the outset; to finance capital forma-
tion which would swell the outpet flow in later yesrs, Bubt since this would
obviously be very difficult in practice, it is scarcely an interesting case.

In order to solve thiz kind of marimization problem, one would need to
know the nature of individuals' utility functlions. One must comsider, for
example, that utility is not necessarily derived only from personal consumption.
Citizens may derive satisfaction also from community consumption of education
and other goods, from s high growth rate of output and employment opportunities;
from an increase in national self-respect and power. One would need next to
know how rapidly the marginal utility of consumption falls as the consumption
level rises. This will affect the real cogt of saving ten years from now as
compared with saving today, and hence the proper time distribution of saving within
the plan period. By analogy with the argument for progressive taxation, it
seems reasonable that later, higher-income, generetions should be required to
save more heavily than earller and poorer gensrations.l Finally--unless indivi-
dual time preference is to be set aside as myopic and irrelevant--one would need
to krnow consumers' gubjective rats of discounting the fulure.

: These things cannot be known with any precision in practice, though some
experimentation might be possible. Sen has suggested that one might get some
expression of time preference, not in temms of rate-of-return concepts, but in
terms of the eagler-to-understand reciprocal of this, the "period of recoupment.”
One can imagine a referendum in which people wers asked whether they would give
up a unit of current consumption which should be fully recovered over the next
ten years, and from then on every ten years into the future. "High-saving"
parties and "low-saving” parties might concelvably view with each other for
popular favor. {(Indeed, in the socialist countries, so-called "hard liners" and
"soft liners" differ on prscisely this point, though the differences are worked
out through intra-party-rivalry.) In the end, political leaders must make some
more-or-less arbltrary judgment on the matbter, and must answer to the only
definitive test of popular favor--that of survival.

1. This point is well argued in A. Rahman, "Finite-horizon plamning and optimiz-
ing the rate.of savings" (Center Discussion Paper No. 10, September 1966).



This raises obvious difficulties for the reckoning of employment and
utpub, - If everyone with a nominal occupation is counted as employed in a
census, then employmcn, is considerably overstated. It an arbitrary and exag-
gerated value is attached 1o the output of such people, national output nay
also ba considerahly overstated. If underemployed "tertiary" workers are in-
creasing as a proporidion of the labor force, as they seem to be in some coumtries,
then time trends maey be seriously distorted. If the presumed value of these
workers' outpubt is held constant in the national income calculations, while in
Tact outpul per worker is fdlLung because of increased over-crowding and work-
sharing, then GNP appears to be rising faster than it actually is. This may hie Jg
to account for the high "statistical" growth rates in some countries where little
actual growth seems Yo be ‘cccouring.

This wage-distortion unemployment clearly reduces per capita output at
2ach poiﬂ* of time, relative Lo what it would be with better pricing and alloca-
tion of labor. Moreover, under-priclog of capital, which implied capltal ra-
tlordng with strong overtones of &avorﬁfﬂ@m and influence, mist mean a less-
than-optimal allocation of capital, with a further reduction of national PULplu
If saving and investment sre taken as a fixed proportion of output; the growth
e of the economy iz ~lso reducdd.
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One can probably put the matter even morve sbtrongly than this. The modern
sector of the aconomy is presumably the spearhead of g"owth But the output

of the modern sector is reducad by the fach of Moo little" labor being combined
wlth the available capital, Movcuvwf, ovar-prlcing of labor mesns thet the pro-
fit share of this smaller ouiput is likewlse reduced. (Undpr—priclng of capital
works in the opposite direction, bub would not be sufficient to outweighthigher
wage costs except in very capital-intensive industries.) Thls reduces both the
jincentive to lunvestment and the funds available for investment from business
saving. Where other conditions are favorable and vlgorous growth is well under-
way, thiscircumstance alone will scarscely besufficient to check the procsss.

But that it always acts as a drag on the rate of growth is scarcely to be
doubted.

2. Rigidity of Factor Proportions. All thisidis on the usuval neoclassical
assumption of smoobhly sloped iscguants and conbinmuous factor substitution.
Bub is this a reasonable sssumption for manufacturing and other "modern"
industries? May there not often be a single production technique which is
the only one knowa or is at any rate much superior to eny other, so that the

isoquant reduces to a single poini?.

This is of course & questlon of fact, and one whlch has been ins uffi pienhly
studied. The most reliable appiodcn 1s probably through engineering estimates
rom machinery bullders and construchizn firms. These would show whether there
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s in fact more then one technique which enginsers are prepared to consider
serlously; and where there are several technigues, one could obtain phya;@dl
inputs per unit of oubtput and celculate the relative profitability of each
at variocus sets of hypothetical factor prices., Alternatively, one can try
to £it production functions for particwler branches of indws try--on a time-
series basisin a single coumtry or, more venburesomely, on a cross-sechion

basls across nationsl lines a la Arrow-Chenery-Minhas-Solow. The necessary
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assumpbions are highly restrictive, and tle results to this point can be taken

as no more than vaguely suggestive. For what they are worth, they usuvally suggest
marked flexibility of factor proportions, with elasticities of substitution lying
generally in the range of 0.75 to 1.25.

The situation obviously differs as betwesn branches of industry. Industries
which require large indivisible units of capital (hydroelectric power generation,
petioleum refining) differ greatly from industries in which machines are smalle r
and more varisble in construction (clothing, leather-working, textiles.) Very
broadly, this is a division between "heavy" manufacturing and "light" manufactur-
ing. To the extent that light industry is predominant in most countries in the
earlydecades of develophent, the assumption of flexible factor proportions
becomies more plausible.

One must distinguish also betwsen the central production operations--the
"assembly line" or its equivalent--and everything elee that goes on in a factory.
In additicu to the central operations, materials and components have to be un-
loaded, unpacked, stored, moved to the machines as needed; finished products
must similarly be moved, stored, packaged; and shipped; and the plant itself
must be cleaned, protscted, capaired, painted, and so on. These supporting
operaticns are typically more flexible than the central production operations
in their factor requirements. This helps to explain the considerable differences
in labor-capital proporticns among the advanced industrial countries, even in
heavy industries which on the surface may look guite inflexible. :

When all this has been said, it remains true that factory industry
generally offers less scope for factor substitutions than does agriculture, handi-
crafts, construction, services, and other sectors. The implications of this
fact will be considered in a moment.

3. What Should be Done? Whew we turn to the normative question of what policies
should be followed to adjust to the imbalance in factor proportions, the first
problem is to specify cbjectives. It is necessary also to choose between partial
equilibrium and general equilibrium or economy-wide analysis. If one is choosing
among alternative techniques for an industry, as in A. K.Sen's Appendix III.

one assumes that varying amounts of capiial and labor can be made available a%

a price. For the economy as a whole, however, the pool of capital is fixed,

and the problem is how thinly this capitel should be spread over the labor

force. It is with thelatier problsm that we are concerned here.

Next, one must decide what one is trying to maximize. It is intuitively
plausible, and has been demonstrated convincingly of Fel and Fanis, that the
technology which will maximize output' will normally not be that which would
maximize employment. In welfare terms; it would seem difficult to make a case
against output as the maximal. Part of output can in principle be spread over
the unemployed through redistributive fiscal policies, so maximizing output
will tend also to maximize per capita consumption. To be sure, this may be
difficult or even impossible in practice. Whers this is so, and where there
remains great inequality between'the employed and the unemployed (or uhderemployed),



maximizing output might aot maximizge welfare. Moreover, one can argue that
reducing unsmployment has politicsl end othsr bensfits which should be included

in the social welfare function, and that on this account techniques should be
edjusted in a more labor-using dirsction.

A third ﬁbject ve which has scmetimes been suggested is that of maximizing
total profit in the modern sector, tha £0 “a]i@d "reinvestible surplus.” This
might make some s se if one assunes that the national savings rate caunnot be
raised effectiv Fwough figeal policy, and that hesvy reliance must be placed

on business aavlngo One would have to assume also that profits actually will be
reinvested, which may or may not be true in a particular case. Even so, maximiz-
ing profit will usually not mean using the most capital—intensive technique avail-
able, i.e., that which maximizes profit p Lji;gfzgfg* 2 Ranis and others have o
shown, adding wore labor will reduce profit per v JOWRe but may well increase
btotal profit, so that some intermediate technique will usually contribute most
tc the profit pdols :

!

Supp*&e factor proportions are flexible in some degree, and that one
wishes tc maximize output. Fow does cne go about i%? The conventional answer
would be to establish "o reql® factor prices end permit private man agers (and
for that matiber public ) Lo chocose the least-coszt technology atv those
prices. But what ave the "correci® p“*ﬁes? One could try to apply linear
programming techunlques, ubglgh these are probably less ussful for economy-wide
problems than for single-ifirm problams, UP one could proceed, as Mahbub ul Hag

<o
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suggests, by a proce £ Lahonnenent . Mn > the marked price some distance in

uhe right direction, see whal happens. i? nacessayy move it again, Concretely
e Sugge SLE that Lf wemploymeany is 20 pFPuf t. the wage level might be cub 20

perceﬂﬁ as'a beginning. If vnemployment still remains, cut it some more; and

S0 on.

Whether such "shadow prices," even 1f detmvmined, could be made effective
in producsers' decisjons opénz up another range of problems. If government 1s a
large lender, and if it also has effective contfﬁl of the banking system, i%
should be able to 3 Ei?ﬂ the interest rate in crganized markets guite sharply;
and 1t should of course charge itself this same rate in public enterprises.
To lower the effective wage rate, howsver, would requlre a tax-and-subsidy system
(subsidies to employers par unit of labor, recaptured from taxes on wage income,
or prefit income, or both), This would be difficult technically and no doubt
quite wnpopular politically, and has no® to ry knowledge been seriously attempted
in any countiry.

One must consider alsc thab short-run cubpnt meximizetion as deduced from

a two-factor production surface ig a great siwpiification of the actual policy

problem. In addition to capital goods and untrained labor, there is skilled

ard supervisory labor %o be comsidered. The cost and availability of these kinds
labor will affect the choice of tectrology. Hirschman's cbservation that :

machlneb require less managemsnt than a.n is very pertineant.

1,

p?ﬁre of fo?%ign exchange is pegged bzlow the

AT, wrr ana

Most of tkp oap ital goods requirsd for a capital-intensive technology

an¢¢?bT¢uJ 1cve1, foreion caritsl goods
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are made to look cheaper than they are. A higher "shadow" exchange rate would

tilt the balance toward greater use of simpler, home-produced capltal goods.

Where larger and smaller production units coexist in the same industry,

‘possibly aided by a split-level or "Japanese" wage structure, additional con-
' siderations come into play. The larger units may be corporation-controlled,

with a higher: rainvestment quotient (plus higher tax payments), and concentrated

in a few urban areas. The small units may be scattered around the countryside,

with largely family management, possibly a lower reinvestment ratio and a grester

resistance to tax collections. So tax considerations, savings considerations,
and location-of-industry considerations enter to complicate the picture.

Still further complications enter if time is taken into account. One of
the major products of modern industry is a trained labor force. Different levels
of technology have different training potential. It may seem advantageous in

the short-run to use rather primitive methods as a way of absorbing surplus
labor. DBut this may freeze the economy’into a mold from which it is difficult to

escape at a later stage when more capital-intensive methodsvwilld be appropriate.

Because of these complexities, and because of the difficulty of making
"shadow prices" effectivz in practice, government can scarcely avoid taking a
direct hand in resourse allocationiend factor combinations,; using fiscal and
lending devices as well as pricing techniques for this purpose. To a large

. extent this involves policy as between major sectors of the economy rather then

- policy within a singls industry. If you are going to have a steel mill, there

. is only a certain amount that can be done to shift factor proportions. But you

' can choose whether to have a steel mill, or an electronics plant; or more cotton-

ginning capacity, or an irrigation system.

Agriculture is a very labor-using activity, and an activity in which for
a long time capital can be applied informs which are complementary rather than
competitive with labor (what Sen terms "landesque" or land-saving capital.) :
Road-building, dam-building, irrigation development, local community facilities,
and other public works progects also are (or can be) very labor-using. So is
house-building (in tropical countries) and most other types of construction,
which form a large share of investment in the early decades of development.
Large-scale factory industry using power-driven machinery, on the other hand,
is just not very labor-using. In a labor surplus-economy, thean, the indicated
policy--even in terms of output maximization--would seem to involve heavy
emphasis on the labor-intensive sectors, some restraint on speed of manufactur-

ing development, and restraint also in speeding the replacement of small, semi-lcn i

handicraft enterprises by larger factories. In the older countries there was

a great deal of reasonably efficient manufacturing before powe-equipped factories
had been heard of. It may well be efficient for newer economies to traverse

this same sequency, though hopefully faster than their predecessors.






