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PREFACE

Tt is increasingly apparent thol the ramifications of the "oreen
revolution" extend fex beyond the agricultural sector. The new techno-
logical chanzes in asriculture offer opportunity for ureatly accelerat-
ing the vate of' prowth of employmenl and thereby achieving e much broader
and morc cquitnble distribation o’ the benefits of economic develoraent,
The two papers included here present the concepiuul basis for a major
research thrust into the relaticnship between technological change in
egricidture and increased employient.

In "The Foliticel Eeeonomy of Ruployment Griented Davelopment” we
examine the implications of the new nigh yiclding grain varicties to
policy for agricultural develepaent nnd to wvavious aspects of general
economic development including the choice of industrial structure, the
choice of producticn technique, the domestic savings rate, the scale of
industrial orgenizetion and the level and composition of trade.

The precepts concerning technologicul change in agriculture upon
wvhich the firsit paper is based are exawined in the context of a mathe-
matical growth model in "A Labor Supply Theory of Econcmic Development. "
That paper presents a general equilibrium system for a dualistic economy
in terms of the food an3 the lebor markets. It examines the effects of
change in: (&) apricultural output snd Tactor shares induced by techno-
logical change, (B) population, mad (C) growth of capital stock in the
nonagricuitural sector on (1) the supply ol marketable agricultuial
surplus, (2) the equilibrium level of nonagriculiural empiloyweut, (3)
the equilibrium terms of trade between egriculture and industry, and
(4) the equilibrium real wege. The modcl also exeinines (a) the rate of
growth of nonasricultvral employment and its rclationship with the growth
of capital stock over time, and (b) chacges in terms of trade over tine
hetveen sgricultvre and nonagricultural sectors. The presentaticn, like
any wmathenatical model involves o number of simplifying assumptions.

The wodel, in particular, emphasizes the role of #echnological change
in agriculture on the rate of growth of agricultural marketings and the
potentials for nonagricultuvral employment. Another model is now being
prepared based on this Tirst model which incorporates & third market,
the capital markei, into the formuvlation.

A third paper entitled, "A Further Note on Dualistic Models," by
Una J. Lele points out the basic relevance of dualistic models to anal-
ysis of the implications of techrological chonge in agriculture to
overgll development and then states the Lasic shorteomings ol these
models as currently developed for the jurposes ol viewing contemporary
technological change in the agricultural scctor. That peper provides
useful background for the Lasic model presenled here.

A serics of cmpirieal studies are underway in which we are testing
various parts of the formulation set Torth in this model. These enpiri-
onl efforts include sbudics of ihe techolepical bigs of current egri-
curtural technolory mnd their first round effcets cn the distrioution



of income and level of marketings, Another series of studiss is exan-
ining the employment potentiale in the agricultural sector as they
relate to the new technologies in agriculture including both primary
and secondary employment cffects. Special attention is being given to
the problem of allocating rural labor anongst various gl sernatives
subject to the various restraints of food supply, capital and adminis-
trative talent. Other studies are concerned with the special preblems
cf small farmere in a context of ranid technologiceal. change; the vari-
ous factors which affeect movement of rural lebor to employment oppor-
tunities, within the context of {technological change in agriculture,
and the special relationships between development in the rural sector
and increased employment in small scale industry. DPapers reporiing
the results of these various studies will be issued in this sevies,

The papers in this series are part of a larger series which insludes
papers Irom a previous ALD research contract concerned with the role and
function of agricultural prices in economic development. iany of those
papers, particularly those concerned with intersectoral resource trans-
fers have relavance to the currest research on employment and income
distribution.

Johnn V1. Mellor

Ithaca, Wew York

June 1C, 1971
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THE POLITICAL ECONOMY OF FMPLOYHENT ORIEWPED DREVELOPMLNT

UMA J. LELE AND JOHN ¥, MELLOR

I.

Uneuployment and maldistribution of wealth are now al
center stege in the drama of economic development, Priune

Minister Indira Gandhi's sweeping elention victory, based

on Garibi Hateo--down with poverty, is to Le conswwmated

through greatly increased enployment of the poor. Through-
out the developing world population growth has added immensely
to the army of unewployed while econowmic policies have failed
+0 inerease incomes rapidly and have raised euployment even
less. Unfortunately, however, increased employment exacor-
bates the equally explosive problem of inflation. Ag the
poor are employed and spend their incomes on food ‘and other
consumer goods, prices tend to rise. Most govermments then
sacrifice employment of the poor to rqstrain tho price
increases resented by the urban middle clasazs,

_‘HEré is the dilerma of the cmployment problem and it
is this which gives special relevance to the "sreen revolu-
tion." The new agricultural technologies can provide the
food needed to complement increased employwment. Conenrrently,
as.agricultural production increases, the employment generated
pﬁrchasing pover ol the poor can prevent tha fall in prices
vhich would dull incentives to puasant agricuvlturalists.

1
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Likewise, the‘greater purchasing power of eoriculturalists
sector.

The utopian promise is in sharp contrast te widely
reported realities of the "green revolution.,” All too
often income inequity and unemployment huve been dramati-
Qally hipghlighted by the new high yield varictizs of grain,
A3 compared to smaller cultivators, the larger faruners
can better afford the risks.of innovation and they wield
wore political power over {the Gevelopmeutal agencles which
provide access to credit and the crucial purchased inputs
such as fertilizer, seed end perticides, More striking, .
the chasm separating the kulak cultivator frow the landless
leborer is drastically widened as.yields per acre rise
drametically, and ewploywent increases littile, Introduction
of labor intensive irrigation znd multiple cropping wey

reduce the rate of increase of disparities but the dispari-

ties remain and grow until additional action is taken.

For laborers to receive the benefit of cven these secondary
effects, the political environnent wmust be favorablc end
cconomic policy actute. The benefits for the poor do nob
rise sutcmatically from the system as they do feor the ricl.
An additional donger from the system is that the increased
profitability of farming tempts 1apdowncrs to ﬁésume culti-
vation or 4heir tenancies and thereby couvert poer tenunts

into destitube laborers,
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-If the extraordinary promise of' the ecuerging agricul-
tural .fechnologies is to be realized, drastic change in
policies towards eumploywent and industrialization vile

he needed,

II

Past failure to generate rapid increase in employment
‘can be lergely cexplained in terms of the ascendant theories
of' econonic growth and conscquent policies of capital
intensive production and impbrt subgstitution, Such
development strategy was prompted by emphasis on strue-
turing the econouwy towards heavy.capital goode production
and reinforced by essumpivion of low growth potential
for exports. The domestic capital goods sector was to
be built el an carly stage of development to force immediate
savings and investment and to refrain from long run xeliance
on imports, At the extreme one first produce& not fTood,
not fertilizer, not fertilizer factories, but the indus-
tries which produce fertilizer lactories.

It was also belizved that miniwization of émployment anG
thereby of consuuption in the short run would conserve
resources So fhat they could be ploughed back into further
" expansion of the manufacturing sector. The conclusions that

follow from such assumptions wmay be staled succinctly but



Y
simplistically ag followa: The lower lhe rale ol prowtn oL .
employment and conswnption in “he short run, the higher their
levels in the long rvn, It is & l)our"f- s approach, for it
s the poor vho die in the short run.

Contrary to the theory, the prectice of cenital intensive
indusbrial expansion has resulted in relabively low rates of
savings. This is because the conplexily of thesc industries
caused low profits and cven losses. Tronically, the prophecies
of low growth potential for exports have been fulfilled precisely
becaunse the policies folloved were hased on that initiel assuwp-
tion, Clearly, the low inccme countrics have little immediate
comparative advantape over their high income counberparts
export of capital. inbensive products, Tndia's bighiy sophisc-
ticated Second snd Third Five-Year Plans are classic examples
of these various assumptiont; strategies and ccnseguences.

The Philippines end wuch of Tabin Awerica are less precise but
gtill conforeing illustrations.

Unfdftunatcly, though the hopes of the invegtuwent and
capital goods orientasion wore belicd, it is wnlilicly that
an orientation teward coployieent, consumer goods and trade
would have been generally aueceasful without a ‘technological
brealthrough in sgriculture, Af Tpais in the 195078 ené

1960's had expended noniam amloyment at the otherwvise feasivie
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raie of 7 percent per year, the added expénditure on food
of the newly exmpleoyed laborers.would have driven up real agri-
cultural priccs by woughly 10 percent per year. Not only would
the econoaic base Tor growth in employment have been cut off,
but the £;£uation would have been politically unacceptuble
as vwell, Horld supplics of food were not aveilzble on the
massiye.écale needed to back employment-oriented growth stra-
tegies iﬂ the developing world as a whole, cvenh though indivi-

!

dual small countfies éuch a8 South Korea, Hong Kong and Singa-

e TevL el .
RS RN

pore have been successiul in matching employwent growth with
4

impg}ﬁed Tood,
11T

Precisely because developuent policies of the past two
decades heve been consistent with the old reality of stagnant
agricuiture, so the new reaslity of technological breakthrough
in agriculture requires a new strategy. Accelerated gr&wth
in -food; production provides striking‘opportunities for reveisal
of the low cuployment, 'basic‘industry' approach. Such a
change has Tar rcaching implications rot only to the judus-
trial sﬁfhcture, but to the choice of production technigue,
the domezbic savings rabe, the seale of industrial oxvgonifg-
tion and the level and couposifion of trade, Further, because

of its distributional bias towerds the rural elite;
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technclogical chenge in the egricuvltural sector, way itselfl
be turned into an engine for growth in industrial euwploywent.

) The upper income rural people who receive the primary
benefit of the new vield-inereosing agricultural technologics
already eat uell,  Conscyuently, they warket the bulk of their
additional production and thereby sumport grewth in ncatarm
employment, fThis contrasts to traditional means of increasing
agricultural production through labor-intensive methods of
lend reclamation and wore careful crop husbandry. Thus, in
India of the 1950's food grain wmarketings increased little
fastef than production; by the late 1960's, the new technolo-
gies hed caused food prain merketings to grow abovt 60 percent
faster than production.

Unfortunately, the potential for inereasing employment
provided by larger food warketings way easily be lost by inappro-
priate svpporting policiecs, If increased dowestic Tood produc-
tion is used only to replace food aid no sighificant increase
in nonagricultural ewmploywment will occur, If the food is
exported instead of beinyg consuwed domestically, growth of
euployment will depeznd ou the wmanner in which tﬂe Torecign
exchange is vsed, In wmost Latin American countries the pabtern
has been one of investment ebroad or increaged iwmports of
consumer goods Tor npper inceme classcs, instead of alleviabing

the domestic employwent problem, I the foreign exchange is



uged for iwport of capital goods, so as to uxpand the domestic
industrial sector, coployment will increesc. How wmuch employ-
ment increaseswill, ol course, depend on the technology of -
industrial -developuent, The tendency has been to fritter away
the potential on capital intensive industries, Mexico secus to
be n classic ease of the agriculitural breakthronghs adding to
rural income disparitics but not being used to accelerate growth
of industrial employment. Taiwan and Japan illustrate particularly
successTul use of agricultural progress to incrcase employment,
IT food iuwporte cannot be reduced or exports increaced,
the politically powerful lended classes will press for price
supports and governwent purchases to wmaintain high agriculiuvral -
prices. Vhat policynakers often fail to realize is that an
cuploynent oriented policy increases demand for food and thereby
maintains agricultursl prices without other action, It is thus
obvious that the 1Qnded ciasses will rccelve a pay-o}f Trom
technologicsl change no matter what the strategy for mainQ
taiuiﬁé prices, i.e., vhether prices are maintained by increased
exporbs, reduced imports, building of stocks or incrcased employ-

ment, Loborers will, however, benefit only from increased
cmployment, The best strategy is obviously the latter, Unfor-
{unetely, the landovning classes, with their desire four expedi.-

ency in delivery of benefits, do not support the employient

option,
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The rapilly'rising income of p&osperous landovners and
peasants also olfers a large angd groving tax base for the support
rpf omployment programs. Eveu prior to the "green revolution”
the landed intercsts were undertaxed., Labin Averica is ﬁotorious
sn this respect and in Tndia upper income rural pcoplé pay
only sbout one-third as much in taxes as wrban pzople iﬁ'the
same income bracket.

The lended intercsts evede the taxes which couid support
employment programs and maintain high agriculitural prices
despifeithe povertf of the masses, It is these {endencies,
foundedlon gréed and ignorance, which turn the green revolution

red, not the uvnderlying nature of the new agricnltursl techno-

logzies,
v

Sharp acceleration in the agricultural growth rate vlaces
the iumedigte burden of employment expansion ch programs Tor
rural public works. Fortunately, increased demend for purchased
supplies such as fertilizer and increased mavketings of food,
both of which accowpeny the agricultural bhreabbbrough, greally
inercase the rate of return to labor intensive rural public
works such us weads, landleveling, irrigation schomes, end
rural electrification, Soue of the increased food production

wey thus be used fo fecd an cxpanded rural. labor Force which



in turn faeilitates further increases in agricultural production.
In addition, adroit handling of productive public works may allow
tapping of local tax bases that are not availuble for distant
central governuent purposes.

A digturbingly high degree of scepticisu exists among
burecaucrats regarding the effectiveress of such investment.

They believe, with some reason, taat resources allocated to
rural public works will diszppear in the soffers of local poli-
%icians and enlarge the scale of political palronage. Their
views are also influenced by the failure of wmany such scliemes
in the pre-"green revolution" environument of largely subsis-
tence zgriculture in which there was little ecconowic incentive
for villagers to support such schemes.

The increased employment and income consequent to agri-
culture-led growth cause a wuch more than proportionate increase
in the demand for fruits, vegetables and 1ivestock producte.
These iu turn use 1arée aguantities of both production and pro-
cessing lebor, As long as the basic TooG grains sector is stagnent,
however, ite effect both on labox supplv and output demand prohi-
bits on increase in the production of these typas of agricultural
commodities. In the cace of livestock products, prain shortages
al3o raise the costs of production. A rough estimvate for India

shove that the "preen revolution' and its ancillary cffecte
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are concistent with an increase in wilk prodvction alone which
could provide a’'50 perzent increass in annual. employment awsa
income to the 15 willion luniless ]abér fowilies, These secon-
dary potentiale in agricvliure reguire substential public invest-
nent in new forms of research, ecducation, credit end maxkel
developrent,

While one set of policics expands rural cuwployawent, care
must be token not to allow other policies to throw additional
lororers on the market, Tenantz must be protected from evietion
by avaricious landoimers. Small farmers must be assisted by
reducing the risks of innovation and incressing the availability
of credit and production supplies. Labtorcrs wust not be
capriciously displaced by wachinery, Mechanization is a
particulerly complex issue in which bad policy way destroy
many jobs, while a selective cfiort muy actually increece produc-
tion and totsl. cuployment through reduced costs of transper-
tation, improved methods of water distributicn, and the breaking
of labor bottlenccks.

Manufacturing and service industries wust Le the principal

long run source of expanded cmploywmeul., Rapidly rising incomes

trial cwployment through inerecasced dewmond and greatew cavings
and investment. Il may be neconsary to reinforce theze ten-
dencies with e redight»idbution of income and additional invesiment

incentives,
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@conomists have for oo long been the jestors who ration-
elized %ﬁe ﬁésires of the rich o kceﬁ‘their money by stating
that gr&%th reauires investwent and ddvﬁﬁ& and thet the rich
eave wmore than the poor, In many countries the rich not orly
save litile, but the patlern of their consumption is loaded
towards imports ond cspital intensive types of domestic preduc-
tion. A higher proporiion of weslth in 1ower income hands vould
in many countries direct consunption towards products providing
more local jobs, and reifie savingy and investment retes.ln
'newly profitable local industries as well, latin America is
replete with countries necding redistribution of income in order
to.fostcr a more euployzent oriéﬂfed‘induatrial astructure,

It is not accident that the hiéﬁyéf'wth rute countries such as
Taivan, South Kovca and Japsn have tuch broesder distribution of
income than 1owe;%é;6ﬁfh‘féﬁézCduntries such as the Philippines,

Rapid expansion 6¥';ﬁéil scale industries, both directly
in tne production of concumer goods and ancillary to larger scale
firmsuoffers one of the most effective weans Tor employment
expansion. Products such as seving mochines, bicycles, transis-
tor radics, agriculturcl ivplemente cnd other small tools and
machinery have considerabie potential for being wanulfactured
jn whole or in part in small scale industrics that wnake wany
mora jobs per wnit of capitul {,non do lhe large scale industries

introduced under moderin imnort displacemznt schewes of developuent.
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In addition, in absence of en organized cepital market and of
investment oriented price and fiscsl pelicies in the agrleuliuvral
sector, small industries provide sn erficient vay ol Tostering
and mobilizing small savings in the agriecultural sestor. Develop-
ment of mediwm and swell lndusirics way olso bypass the route
of the rurel--urban dichobtcmy iolloved Ly wost indusiriulized
nations of today and thec social, political and enviromaentel
consequences of that route. Development of smali ccale industries
requires large pnblic investuwent in pover and transport and
attention to wmany special problems of credit, ralations with
large scale industry, and access to export markets, supplies
of row waterials and machinery,

ALl the employmeont measures delincated lere eve initially
more profitabic end progress uore rapidly wvhere agriculture is
already prospering wost. Concequently, =xplosive videning ol
regional incowe disparities 3¢ one of the wost intractable
comsequences of the "gecen revolution," Tt is the noorer class
in the backward rveglons who suffer the greﬁtest inequity in
econonlc developuent.

Unfortunotely, the politics of regionalism reinforee
an alrcody Aifficult cconowic problem by restricting frez transier
of food to these regious and of surplvs labor oway from them
thus serioucly hewpsring o regionel balines in Aevelopmart, The

limited cost benefil celeulabions conventionally uped in the
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allocation of investible funds by planncrs;and aid giving agencics
further reinforce regional iwbalances. A fresh view uust be
taken of the problems of interreglonal resource allocation
with a much longer run wultiplier eftfect of investments in mind.
The economic disparities between the Ltwo wiugs in Pekistan have
vividly brought home the stark effects of narrow cost benelit

enalysis.
v

In the past, massive foreign aid in the fece of a stagnant
agriculture hag pushed low incoue countries towards capital
intensive industries in which they have the least comparative
advantage, This has meant high costT production, relatively
low rates of return, and consequent poor capacity for repayunent
of loans. The aid giving agencies have also encouraged low income
countries to adopt the technology of high ipcome countries,
suited to diffcrent proportions of cepital and labor.

- Success in the agricultural sectér hag provided a new iwpetus
. for developwent of agricultural technniogies which cater to the
different physicel. conditions prevailing in low incoue countries,
A similer offort wmuut be Llawsched in cther socctors ol the economy
to evolve tecnnologies suited to the ceonowic condition of
abundant labor. TForeignr aid can play o significant role in

developing the neeesnsary seientitie iufrastrvocture, To do so
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will require that progrem Cevelopment and apprqisal make less
use of foreign consultants end their technological biases and
more usc of the rising research and developaent capabilities
of the aid receiving nations. |

Carefully used, in conjunction with e buoyant agricultural
sector, foreism aid wey supply thie cupital to complement labor
using industries., This may lead to low cosl production, high
profits and increasing capital formation, The contrast of this
approach with the capital intensive one may explain why foreign
aid Las been so effective in sowe countries such as Taiwan and
South Korea and so ineffective in othera.

Since the agricultural breakthroughs have been significaent
mainly in fooderops; shortage of othor agricultural rav weterials
such as cotton and oilsceds, are now likely to be serious con-
straints on employwent cxpansion, Yoreign aid covld play &
particularly significant role in identifying and supplying
these commodities in the short run end in providing technological
assistance jo inerease their production in the long run,

The form of sid thus needs to be couplementory to the form
of the development process. Vhere the agricultural sector moves
rapidly there may be a nzed for foreipn aid in the form of cepital
goods and foreign exchange., AT thé agricultural sector in stag-
nant, however, and hence inhibits tre growth of ewployment,

foreign aid way emphagize developwent of the lechnolopical
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infrastructure for fosterlng the seced-fertilizer revolution.
While these longer term policies eye being implgmente@, Tood
aid can be used for expandiné employment in balance with growth
in capital. Fast Pekistan is particulafly in need of the
latter ctrotegy.

The developaent of o labor sntensive industrial sector
also has significent iwmplications fov expansion of trade.
Demand will expand rapidiy for many Gypes of imported raw mate-’
rials and capital goods fo combine with 1lgbor. The immediate
need for foreign exchange is often viewed by planners as unfor-
tunate. However, what 3s not recognized is thetb develop;nent

;of a growing douestic market for lavor intensive industriel
products wmay prepare the way ror eventual export., The experience
of’ Japen and Taiwan and nore recently of India demonstrates the
large potential for exports of 1shor intensive goods, not
enly to other low income countries; but also to aGvanced indus-
trial nations where labor has becomg increasingly dear.

Success in cxports wmay cven aliow supplenent ol domestic agri-
culbural production with food suports to sustain & soimewhat
faster growth of cuploymeat thon would obherwise be possible.
Commercial Food iuwports by Communist Chira appear to have
alioved a much wore ewploywment oriented approach than that
folloved by ihe Soviet Union. Indie couvid prefitably develop

rice iwports Trom Thailand for the sone purpose.
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In the long run, cexpansion of trade is to be prelerred
to aid as trade encourages specislization in these tyves of'
commodities which use wore of labor relebive to capitul. However,
foreign aid can pley a periicularly useful‘role during the interim

period when demand for iwports of capital and ravw mebterisls oub-

strips.the long run cxport capability.

The wevelopmentel approach outlined above provides a posi-
tive alternative to the capital-intensive, import~displaecing,
low-employment grouwth pattern followed by many low income coun-
tries. At the theoretical level, our approach emphesizes a
consumer goods orientation. We contend that this would zccel-
erate growth of euployment, savings and exports. We have showm
how release nf thé food constraint is a sine gua non for such
an epproach., Several Tactors play a crucial role in determining
whether the potentiale offered by technologicel breakthrough in
egricvliure arc fully exploited.

Firet, wlbthough the wmagnitude and the moneirbun of the
agricultural revolution may be disputed; the revorution I8 w

fait accomnli in the iwportant sense that the concept of agricul-

tural development has been dresticslly chenged. Foveover, if tuc
myriad scientific, adninistreative, instituticnal snd pelitical
jntricacics of the "green revolulion" ave not stiended atiipontly

the revolution way hali.
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Second, both to accelerate growth in sgricultural production’
and broadén distribution of benefits, effective policies are
needed to extend the "green revolution" to small farmers, to
prevent displscement of ‘tenants, to confine Tora machanization
to the few soci'lly desirable functions méd to expand rural
employment througl: diversification of agricultvre end develop-
unent of productive rural. public works programs.

Third, success in agficulture provides opportunity for a
fresh look at industrialization policies. Governments of many
countries are geared to the ideology of large public sector
capital-intensive enterprises and are often neither willing
nor equipped administratively to cabter to the needs of e
nore atomistic employment oriented type of indusbtrizl developuent.
Public sector investment need not be deemphasized, bub it may
need to be redirected. Mew industrial policies way nced to

be roupled with encouragcwent to private investuent and dis-

couragemenl to import oriented congpicuous consumption by high

~

incoue groups.

Fourth, export markets mist be sought more zealously.
Industriaelized countries have often followed = policy of too
nuch rhetéric and too little action on the gquestion of allow-
ing impoxrts of competitive products from lew incoue counsyles.
On the other hand, the onus often 1j.es with the low incon

countries! lack of initiative, poor quality stondards; and.
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delays ‘iz deliveries of goods. Tmproved agricultural and enploy-
wment cunditions should give impetus to the reform of export
and import ﬁolicics.

Fifth, a strong argument must be made for accelerating ‘the
Tlow of oid lo low income countries., Amexican aid in pavticular
has dwindled to appallingly low levels while the poor countries
are lectured for not sharing the income of their faster growing
regions with thelr laggard ones. The agricultural breakthroughs,
in which foreigr assistance may claim 2 significant credit,
provide new potential for gelf-sustained growth in low income
countries, Our analysis ewphasizes the nced for a careful
examination of the manner in which growth is fosteccd through
aid and a clear need for a short run increase in aid while
growth of agricultural production is accelerating,

To maintain a high growth rate in food production and to
foster:employment oriented industrialization obviously reguires
policies in jow income countries that go beyond the tokeni.sm
of socialist slogens and sywbolic nationelizations. It alse
requires more from the high income c&untrics thay pious lectures

about free trade end bool strap development.
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A Labor Supply Theory of Economic Dezvelopment:

John W. Mellor and Uma J. Lele¥

Macro planning models for low income countries typicailly
emphasize growth in per capita consumpbion ~ver tiwe at the cost
. of immediate growth of employwent. This generalizabion includes
not only the earlier simple aggrégative nodel: of Hérrod-Domer
and Fel'dman-Mahalnobis, bvt a considerable number of the recent,
more complex multisectoral, intertemporal models.l A low employwent

~component in these models is a product of the assumptions on which

they are built. TFor cxample, these models gencrally assume a

low growth potential for exports, limited foreign zid and hence
. & balance of payments constraint. Most joportant, they assum2 a
technologically stagnunt agricultural sector, a sector which
. produces up to half the GNP and en even larger propartion of
consumption goods. Further, these models often assume o domestic
savings constraint or assume that outpuvt is only produced by
capital. Employment thus becomes only a by-product of growth of
“output rather than beiug an explieit variable.
The employmerit question is relegatcd to the background by
rigid assumptions about capital oubput ratios and. composition of
~demand thus jgnoring the implications to employment of chdice of
.technique and of indvstrial structure as well as of technological
.change. As a result of such uqsumptﬁons these models may cither

produce impert-displacing, capital intensive yatterns of growth
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that have a low ewmployment potential or rccommend massive
investments in agficdlture'to keep up with growth in the demand
for fcod.2 |

The Indian development experience provides an excellent
example of these assumptions and policies. The low cmployment,
capital iutensive, impoftrdiﬁplccing pattern cof industrial
development in India -seems to hava been justifiable, gﬁgggﬁi{ggtg.
However, each of the justifying factors is in part a product
of governmert policy and thus the preiises of the planning”
models have been substantially self-fullfilling.

Per capita agricultural output did not increase significantly
in the first twenty years of plamning and showed substantial "ydar
to ﬁear Muctuations . Tuiy was followed by a Tailure to wobilize
market suplus of food through the open marttet or through govern-
mental policies of food prccurcmcnt.3 Given an essentially.’
stagnant agricultural sector relative agricultural prices would
have increased significantly if the growth of enployment had
boen considerably more rapid than that actually accomnplished in
the past two decndes.

Exports were stagnant nol only becauce of the low growth
potential for traditional cxpurts but alco becavase of failure to
develop export mwarkets for nontraditionnl manviactured goods.

The latter itself was in parh o conseguence of a stagnant apgriculture
and a low rote of suvinge, and in purt a produet oif the inetrial
structure implicit in the »lawnivg redels.  Soaid and uncerbuin

per capita foreimgn aid reinlovend fhe fovcipn exchange constraint.



Fiﬁélly,'thc pattern of indugirial development provided by the
planning wodels failed to boost the saving rate among smzll
savers or to effectively channel what small savings did occur.

Dualishic models of the Lewis type, which perceivs economic
development as synonymous with growth of non-agricultural
employment provide a clear aliernative to these capital oriented
macro—models.h They have however, never received serious
concideration at the policy level. This i1s bzcause of the failure
of the dualistic modélé tblanalyze realisticaxly the mechanism
of food transfers from the agricultural to the non-agricultural
sector. The market mechaﬁiem 1o sugment the food supplies
required to feed the traﬁéferrwd 1abor docs not work with a
stagnant agriculture. And the political ., acministravive
nightmare of foreibly extracting feod surplus from an essentially
stagnant agriculture rarely provides a viable alternative.

Iﬁ a lov income economy aggregate food production is
generally highly inelestic to chenging terms of trade between
agriculture and industry, whereas the margina) propensity of the
laboring‘class to consume fond 1% high,S Recause of these two
features the food supply avallable ﬁo the nonagriculliral sector
constitutes a major ccﬁsbraint o growtll of nonagricultuvral
employuent in the c;;etof a stagnanrt agriculture. With a dymenic
agriculture the rate of releene of the Tood consbtraint is deternined
by ccmplex vorees of akdeh the distripbution of the agriculbural

preduet wikhin Uhat sceelor L8 ol particular dmporiruce.
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Given the possibilitics of substantial increcuses in
agricultural production as a result of the so-called "green
revolutionf there is a significant potential for release of the
food constrajnt. Dmpirical evidence suggests considerable
factor share bius of ncw agri;bltvral tcchnblogy. The extcnﬁ.
pf bias varies suﬁstanéiall; émong innovatioﬁs énd physicai ’

environmants. Thus the nature of technological change ia

[PT
)

ggriculture is of interest bécéuse of its effect on marketéd .
surplus and labor mobilization Tor non-farm employment. These
vary considefabl&, first, according to the factor share biaé'l

and second according to the demand elacticities of the ﬁérious
income classes.

For thesc reasons, we present a moﬁel.wﬁiéﬁ p1lovs emphasis
on the food transfer mechaniém in a context of technological
change in the agricultural scctor. The approach has two major
distinguishing fcatures. First, rather than aésuming that’per
capita agricultural oubput in the agricultural scctor is jointly
mobilized with labor, we treat the food market as an independent
rarket and then examine the interaction between the food market
end thz labor market. HMore generally our wodel 1is lobor sunply
ond consumner goods oriented rather than capital supply and invest-
ment goods oriented. Tt ig thus in sherp contrast to the
Fel'dman-Mahaincbis models and their various sophisticated derive
atives. Second, we cxpfiditly allow for changing share of

-
agricalturael output between different classes and examine its



effeet on warket supplies of food‘and hence on rate of geowth
of employmznt.

Our analysis has the following specific objectives:

i. It provides a general equilibrium system for a
dualistic economy in terms of the food and the lobor market.

2. 1t examincs ithe effecls of changes in: a) agricultural
output and fector sheres induced by technological chuange, b)
population, and ¢) growth of capital stock in the non-agricultural
sector on 1) the supply of marketed swrplus, 2) the cquilibriunm
level of non-agricultural employwent, 3) the equilibrium terms
of trade bhetween agriculture and industry, and i) the cquilibrium
real wage.

3. t analyzes a) the rate of growth of non~-agriculiural
employment and its relationship with the growth of capital stock
over timc, and b) chunges in terus of ‘trade over time.

Tn the folloving sectiocn we discuss the assvnptions on
whichk our Tormulation is built. The discussion has a due
purposé. FPirst, where we have departed fyrom assumptions mode in
other labor svrnlus formulations we emphasize how our assumptions
provide the model a cwrrent velevance. Second, w2 diccuss how
some of our assumpbtions help keep the mathematical Tommiation
simpic withovt substantially altering the relevant conclunions.
For both these reasons the section should be of consideravle
snterest Irom the wiewpoint of policy analysie, elthougn, to

steict nedsl vuilders, the discvagion way soci ondw peripheral.
s X L
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I. Assumptions
We agsume that agricultural output is a function of labor,
land and technological change. For the reasons outlined below,
we further assume that per capita agricultural output can be
inereased only by technclogical change in agriculture.

. In traditional agriculture, i.e., with no technological
change, output increases through a direct input of labor or
through land and capital which are largely a direct embodiment
of labor. Such increased labor input is the result of an
immiserizing process, added labor being employed in production
at declining marginal product as population growth reduces per
capita incomes, thus increasing marginal wtility of the

p
0 - . .
For these and other reasons ol logic

additional income.
cupporied by the enpirical evidence, we assume aggregate
agricultural production is highly inelastic with respect to
. 1
the terms of trade between agriculture and non-agriculture.
These assumptions give primacy to technological change in
ggricultwre in fostering a shift in the labor force to .the
ron-agricuitural gector.

Toehnological change in agriculture Is often highly hiased
aud varies greatiy in the extent of bias. The same rate of
increase in ggoicultural. production in two succcssive periods
muy be brought about Ly two completely aiffecent technological
changes, with highly different effc:ts on marginal productivity

S

e

of lahor end lebor wse, Thus, ulthough labor's share
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determined at a giéen level of outbut by the marginal
productivity of'labor, its movement cver time may be highly
variable. We, thercfore, cxamine the eftect of changing
labor share on the two market equilibria.

Quners of different factors of production evidence sharply
differing conswaption functions. Yor simplicity in dealing
with this situation, our wodel divides the agricultural
population into two cJasses-~laborers and landowners. Laborers
are assumed to have a positive income elasticity of demand for
food of less than 1.00, but still substanbially higher than
that of landlords. Laborers are also aseumed to have a
negutive yrice elasticity of demand. Landowncrs.are assumed
to consume a Tixed amount of agricﬁltural oubput per capite,
regardless of its price or their income. Landowner's food
consumption could also e expressed as a funetion of price ard
income changrs just as in the case of laborers. However,
empir?cal evidence shows that landouners with incomeg well
above subaistence have price and incowme elasticities of demand for
food grains very close to zero.

Our formilation is iniended to focus on intersectoral labor
transTers. So we simplify ow: model by assuming that agriculﬁural
laborers consume all their income. In the case of landowners,
the assuvambion js soneviab more involved., Since landeyners ase
asaumed Lo liave zerc incone elasticity of denand vor food greins
{he jneeomental share of Jendewners iv marketed snd o commensurate

value of comolitics purchased frem he nos-cpriculbwal seetor,
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Thesc purchases include production inputs from Lhe non-agficnltural
sector Tfor use iw the agricwitural secter. Again in keeping with
owr focue on the lubor transfer problem we do not inelude capital
in our agricultural pfoduction fusetion., In traditional
agriculture, capital is essentially u q;rect embodinznt of
labor and, therefore, does not reguire ceparate treatment.
Technological change generates éufficient increase in leandowners'
income to provide the required capital. This assumption is
quite valid for the common case in which the bulk of increased
capital associated with technological change is working capital
for financing inputs purchased from the non-agricultural sector.
The sharp dichotomy between landowncrs and laborers 'is &
very helpful simplifying asswnption which distinguishes betuzen
those cvltivators who predominently produce for the mwarket as
against those whose produce is mostly consumed domestically.
The real world of peasant agriculture and gradotion in size of
farm is accommodated by viewing intermediate situations as
appronriately weighted averages of landowners and Jaborers

with a consequent weighted average set of demand elesticitie

o

Since payments to laborers are assumzd to be made in kind and
since laborers are assumed to sell a portiom of their receipts,
this allows considerable further flexibility in the venurisl
arrangenents eecommodated by the mcdel.

Landouners are assured to be fixed in number., 5his

assumpbion can be modified to incorporate change in Lhe population


http:gradat-.on
http:distinguis-.es

O

of landowners without altering the conclusions. Changing sharve

of outpui, howcver, dees illustrate many of the interesting

results that could be derived by assuming changes in the population
of landlords.

Production in the non-agricultural sector is assumed to
be a funciion of lobor aund capital. No zcehnological chang=
35 envisaged in the ron-agricultural sector. Hevertheless,
neutral teehnological change ag assuned in other dualistic
models could be incorporated easily in our systew.

A closcd cconcmy is assumed. Ilowaver, jimplicetions of this
model for trade in non-agricuiturel commeditizs are discussed.
The asgumption of a cloged economy focuses attention on the
jmplications of frice snelastic aggregate supply of agricultural
commgdities and the consequent key role of technological change
in agriculturc to overall cconomizs growth., In practice individual
small countries may encownter, through juports, an elastic supply
of agricultwal commodities. In thoze circumstances owr model
poiﬁfs 4o the desirability of trade if an sdequate rate of
technological chznge in agricultwre cannot be achieved.

Tn the nor-agricvlivral scctor, the demernd Tor agricvltural
commodities is assumed to be & function of thz price of agricul-
tural gocds in terus of jofusirial pgoods and of the lzborers
real income. In equilibaivm the wags of the levorers in the

non-agyiculturel gector ic equel to Hne per capits inzome of

O
the sgriculitural daborer? elugs.”  Phiar incomy and price

elagticitiss end bulCgen calresr ard, theroefore, assuned to be
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the same as those of the agriculiural laborers, IFurther just
as in the case of “he agricultural laborers, non-agriculiural
laborers consume all their income. Demand for labor in the
non-agriculturul sector is determincd by its rarginal productivity.
Non-agricultural profiks are all saved and invested.

It is observed that rarely doce the ubsolute size of
the agriculturai population decline prior to a major decline in
the proportion of the population in apgriculture and of the
proportion of consumer expenditure on basic agricultural commodities.
Thus, because our model refers to an early stage of development,
we can assuvme that labor can be withdrswn from the traditional
agricultural sector without rcducing a) the sboolute size of
the agricuitural labor force and b) per capita egricultural
output. - As long as industrial employmunt dors nol increase at
a rate that more than absorbs increasc in the population of
agricultural laborers, the first condition will be fulfilled.
It also scems apparent that with some rcorganization of traditional
agriculturc, involving little additional capital input and marginal
chenges in techniques, it would be posgivie Lo wilhiraw a substanbial
apcunt of labor from ageiculture without reducing per capite output.
As we will see later this Ly o meens assurces consbunt teris
of trade between agricvitire and industry when lubor is withdrewn
from agricultwe. These changes in terms of trade amphagisze the
prtential Limit dinposed by thé food wurket afd. the juportance of

viewing the two rarists.cs serarate toh inbébacting entities,
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Adthough we assume that the peoduction of the basic food~
| grains is inelastic, the production of other agricuvitural
commodities may be quite elestic. This is because they cceupy
only a small proportion of the 1And area ard u:e a much higher
provortion of nonland inputs in thelir production. Thus in
a practical treatment owr agriculbwral sector would most usefully
be defined to include ohly the basic foodgraips. ot the focd
constraint is relaxed, production of high incone elasticity,
labor using agricultural commodities might expand in preduction
through the supply of labor in a manner similar to that of
industrial goodse.
II. The Tormulation

Owr stabic model ic comprised of a focd markety, a labor
market, equilibrium in each and a gencral equilibruim as follows.
Notation:

A = agriculiursl outpui

1, = agricultural labor input

7 = land

t = technology

MS = marketed svpply of food

market demand for food

Jg°
it

T = tobal consuuption of tood by landowning classes
b = relative budpet share allorated hy laborers e the

consumpticn of food

[&]
i

apricultural lebor's relavive cheve in agricultvral

ovtputh



KX

P = price of agricultural goods in terus of non-agricultural
goods
Y = per capita incowe of agricultural labor population in
. terns of ageicultura). goods
r = population of laborers in agriculiure as proportion of
total labor population
N = total labor force, i.c., labor force in the agricultural

and non-agricultural sector

QA = agricultural labor force
= 1N >1A
LI = non-agricultural labor force
= (1L - r)N
‘%D = demand price of labor in the non-agricultural sector
in terms of non-agricultural goods
WS = supply price of labor in the non-agricultural sector in
terms of noan-agricultural goods
X = non-agricultwral output

K = non-agricultural capital stock
o -= elasticity of non-agricultural output with respzct to
cavital
1l -0 = elasticity of non-agricultural odtput with respect to labor
I = dinvestment in the non-agricultural sector

The Tood larkes

Agricultural production is a function of labor, land and
technological chunge. Xt is linear homogenous with respaet to

land and labhor.
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(1) A = £, Z, %)

A >0, LA <o
ol J1 ¢

The rolative share of labor in aggregate agricultural output

is detormined by the marginal produetivity of labor.

1 2

A <A

(2) B = em o =
A

2le

c*lo

ALY
O

Mzrketed supply of food to the non-agricultural sector is
the difference between cutput ard consumpticn in the agricultural

sector.

Budget sharve allocated Ly agricultural laborers to food is
g function of terms of trade betueen agriculture and non-agriculture

and the’r per cepita income.

) v = £{p, 7)

. 10 b
suc ‘hnt w— 0, = <
such tha ) 0, 5T 0

Per capita income of ageiculivaal laborers s equal to
Lhety share in the ageicuvltural output divided by agricuwituwral

tobor pomleticn.
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(5) Y = =

Market demand for food in the non-agricultural sector is
equal to the budget share allocated to food consumption out of

wage income by the non-agricultural laborers.

™~

W
(6) My = byl

The labor HMurket

The production function for the non-agricultural sector is

& Cobb Douglas lincar homogeneous function of the first degree.

Thus,

(7) .10

Demand for labor is a function of its marginal productivity.

8) w = (1-09)%
L
b
Labor migratves Irom agriculture to the non-agricultural
sector until the wage rate in the non-agriculiwral sector is

equal to per capita income in the agricultural sector.

(9) '15§' = 'E%
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Hote that ws is stated in terms of non-zgricultural goods
and, when deflated by the terms.of trade index, shows the
wage rate in terms of agricultural goods.
Investment in the non-agricultural sector is equal to the share

of profits in non-agricultural output.

- _aK
(19) 1 = 5 = KX
5 =K X

Thuu. K d‘G = UK

Equilibrium in the Food Market

(11) My = My

. The equilibrium in the food market is graphically illustrated

in Tigure l.lo : J,___—~’“”’~

v
e
\//

\
.
/ ~__
/ \\.\ .
/

P e ——
Pigure 1: Bquilibrium in the Food Markel

1
and
M

Setting 3 cqual to 6 it follews that:

(12) K« @ - bsp = 222Xl



12 can be »cstated as:

Phis will Le referrad to as an FF function representing

equilibrium in the food market, It can be shown that for 12

aF « o
ar

Equilibrium in the Labor Market

(13) W, = v,

>

The Bquilibrium in the labor market is graphically

{1luvstrated in figure 2.

\..\ w

————— e,
———————

L. = (L -1

Fipaee 20 Eguilibuiww in the T.abor Market
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From 13 by setting 8 equul to ¥ it Tollows that

) py - Gz €

- I
LI

Substituting for LI and Y 14 can be restated as:

P = £}~:_£)~§f__- Lai)
(l - )c Nﬁ sA

"

This will be referrcd to as the LL function representing

equilibrium in the labor murket. It can be shown that for 1k

The General Equilibrium

Since b iz a funciion of P and Y, substituting

(1-ox’

N N SA

(1 -)"n’

. L 8A Lo . . .
for P from ccuation 1M and o for ¥ {rom equation 5 into cquation

12, we obbain o condition fer a gencral eguillibrivm as follows: ™™

(r-T /ew (1 - a) X0 sA)
1( )"b\ """" 'P“"‘)"‘”"’rn,) g = 0

(15) ol (l . 7‘)(; N()’

The general equilileivr derived from 12 ond W way be shown

graphically ~n follows:


http:equati.on
http:func'-i.on

oo (1o o7 rm

(1 - )WY ea

L/
. (Bquilibrium in

e the labor market)

b(P,¥) =x{A - T)
sA

; ~N (Equilibrium in
14 L F \\\\\ the food warket)

Figure 3: General Equilibrium in the Food and the Labor Market
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IV, Qfensitivity Analvsis

‘We will now proceed to investigate the sensitivity of
r, P, MS and W/P with respect Lo A, Y, and K. 7This is done by
paftial differentiation of the solution equations Tor cach of the
four endogenous verisbles in the wodel with vespeot te A, H, and K.
Changes in A (agricultwral output) wihich incrcase, decrense
or leave labor share unchenged are each examincd. The sipgne
in the sensitivity watrir presented below are based cn the
ranges of all possible humerical values that the variables

and parameters are likely to take in z dualistic economy.

oA A BT
r + - - 4 -
p + - - & B S
Mg * + + - -
W + + + - 4+
P - =

The results in the sensitivity natrix are immenscly
interesting. They show that vhen the increuse in tho apricnltural
output is brouvght about without changing labor's relative
share, as in the case of a neuiral technological change, tha
effect of change in ggricultural output on r, P, %f ans W/P

can be determined unequivocally for all 1likely values of
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variubles and marameters in a dvalistic cconaay. The macrix
shows similar wncquivocal results in the case of eif'ects of changes
in ¥ and K on r, P, », and : T’ .

However, the most inteasting results arc obbained in the
case of an inercase in the agricultural output that changes
relative factor shares. This way happen, either wien technological
change is biased or when he increase ju the agriculiural
outmut is brought about mainly through increased labor input.

The senzitivity analysis emphasizes thav when factor shares in the
agricultural sector chunge, what happens tor, P, b% and % ag

a result of incrcase in the agricultural output depends very

much on the relative megnitude of the various courterbalancing
forces.

For exanmple, except in the case of W/P, all the other

esults obtained for nevtral technological change are reinforced
when labor's share declines as & result of an inecrease in the
agricultural output. Houever, in the case of W/P, the effect
of iqcreased agricultural ouiput accompanied by lubor's
declining share is indclerminate. This is because of’ the
following factors. The cguilibriwn wege rate in the non-
agricuitwral sector, when neaswed in teries of apricultural
goods, is equal to thc wmer capita inconc in the agriculturedi
sector. A decline in the Jabor's share causes a decrease

in the proportion of pepulation in the cgricnltucal sector,

thus increasing pov cepito inceme of the existing apeicunltural



Yy

QL

labor force. While at the same time, a decline in the lator's
share nlso)pnshes the ner capita income of the agricultural
labor foyceIEOhnwazd directly. The resultant wese rate in the
non-agricultural scctor is thus a combined effect of these two
mutvally opposite forces and deperds upon their relulive
magnitudes, ]

When increasc in ggricvlbural cutput is wceampasnied by ine
crease in labor's relative share, the effcet on r, 2, MS and v/P
may go in either direction., Tf laber's relative share increases
only slightly, reclative to the increase in the agricultural
output, the effect of incrensed agricultural output on r, P,

Mo aud W/P will be grester relative to thet of inereasd
lvbor' share. However, if the labor's share incrcases sud-
stantinlly ac a result of the increased agricultoral ow put
the effect on r, P, i ard W/P may be opposite to ihut when
inereased agricultural cutput is not accampaqled by changing
factor shar

These interactions will be discussed in the dynaric

analysis in the next section. ‘The precccding dissucsion

does suggest that in the context of grovth the most inture cuting
results in the sensitivity metrix sre those reloting 1o laborts
share in sgricultural output. They show that with inceressed
labor'share, as for producliou incrcases in Traditicnal vrriculivre,
propsrtien of populstion in the non- ppr,uuluu;ul sector -y
declive, terms of trade may wmove in fovor of the pcionitaral

gsector, the rmurkeled surplus of fouod ary d.erine anl the resl
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wage in the non~agr5cu1tural sector may incrense. Converse
changes may be expicted vhen tcchno‘o~3(31 change decreases
jabor's share in agricvlturel cutput. The factor shares in
the agiicultural sector are thus of crucial irportance in
the growth of the non~agricultural sector.'

V. Dynamie Analysis

Growth of Employment and Capital Stock Qver Time

Equation 15, may bhe differentiated with respect to time, set
equal to zero and income elasticity of demand for food sub-

gtituted for

1 F
r-q‘: "-—‘— .
at ac
S n };, r a(A - C) 14K
14 whers ¢ ('w T at ¥dt
’ dt : .

Tt can be shown that the rate of grouth of per capita rcal incone
of the apricultural labor force bears the following relationship

W1th the capital-labor ratio in the non-ag aricultural sector

o — oo

at T R E

——

TOARNdE T LAt

1 dk (L a 1 de)
T

where AT

Equation 16 shouws that ec long es per capita incows of the
agricultural lcborers increase:s the capitnl-labor ratio in the
non-agriculiural sector clso increases. Also, since o < L

the eapitil-labor rnlio iunerensts wole vapidly thun the rote of
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growth of per capitz income. It is interesting to notle here that,
GA o : . i
7ii? per capita income in the cgriculiural secter may

increase, rot only because of inerease in agricultural cutput but,

since Y =

also beecause of increase in labor's share or due ©o decline in
the lebor force in the agriculitural segtor. It, therefore,
seems highly yrobable thut the capital-labor ratio in {the industrial
sector would rise over time, for cven if agricultwral output
increases only as rapidly as the population growth, and even if
labor's share does not increase, just the withdrawal of population
from the agricultural sector would coause en jncrease in per capita
income of agriculturzl laborers.

Tt is of considerable interest to exumine further the
factors that would detormine the rate of growth of employmant in
the non-agricuitural sector. Solving equation 15 for L1 and

differentinting with respect to I Ly gives us

o
oy Sl Tra, Tian, Trac, Tras
' dt Sh a4t 3§ dt | oK dt o8 4t
Thus:
ort EX ) |
14N . - sb{~(nA~1-s )(u—a) + GAIU(. -i1) N,(GAA “A)}
N dt (1 T

ol - 2 (I )
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where n income elasticity of demand for food

A

ft

€= Price elasticity of demand for food of
agricultural laborers vhen raymerts are
nade in kind.13

H ; rate of growth of total lebor force

= rate of grewth of syricultural output

- = rate of chaenge of labor's relative share

v
n

-

2l

gle R

in the agricultural outpul
alL

It can be shown from 18 that % .éﬁfg is positive for
anumlwsofa>Lp !

Further, from equation 18 miﬂrbe noted the various fectors
fhat influence the magnitude of % . a%i. For example, it may be
noted that the larger thg value of @ , i.e,, the greater the rate
of growth of agricultwal output, the faster the rate of growth
of non-agricultural employment. It should also be noted that the
rate of growth of employment is inversely related to the movement
of labor's, share in agricultural output. When labor's shsre

dLI

1 . . y
decreases L. dg~ *Rncreases. It is also clear from 18 that the
I

larger the share of profits in the non-agricultural output

the greater the rate of growth of' employment in that sector.
These relationships ave of immense interest; in the poliny

consext. Thgy'jndicate that to the extent that technological

change in the agricultural sector is accompunied by increased

Jabor's share in outpus, it would provide a dempening efiect on

the growth of non-agricvltural employment. This would oceur



1) through its wiiavorabic effect on mariketed supply of fuod
2) thféﬁgh its effect on the level of industrial wages requirved to
witﬁdraw 1abor from agriculbture to the non-agriculturzl sector
In Tact, growth in agricuttural oubtput may be completely compe nzated
by incfea sed share of agricultural leborers with no offect on the
growth of non-ggricultural employmens. By the sume boien techno logical
chanée that brings about a movement in the distrihution of apricultural
outout against the laboring classes, may ephance the growth of
noﬁ-agricultural employment. This crucial relationsnip batween
distfibﬁﬁion within the agricultural sector and its effect ou
non-agrictltural employment through wage rate and through
mobilization of marketed surplus ig neglected by the existing
dualistic models.

These results are of'uven further interest dus éo their
implicdations for the magnitude of the capital-iabor *atiq over
time. They show that alihouvgh the cepitel leber ratio in the
non-agriculturql gector will increase ﬁith increase in the
per capita income in the agricultural sector, the cetual meguitude
of ﬁﬁe eapital -labor ratio is contingent upor the rate of growth
of ogricultural ovtput and the changes in relative factor shares
in the agricvltural sector. Thus the eapival.labor catic wil)
increase less rapidly if agricultural output grows at & high rate
thain Af it does not. It may increase even lese rapidly if increasze
in agricultural ovtpui is accompanied by a decline in lator's
share in agricultural oubput. This is because the opportunity

cost oi' Tabor to the non-agriculiural. rechor is depundent on
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per capite income in“the agricultwral seccior, which is a function.
not only of agricultural outpui but elsw of relative factor shave:
in the agricultwral sector. These complex conclusions ere at
variance with the simplistic tfcatmcnt and conclusions concerning
capital-labor rafiios in the Jorgenson and Fei-Runis treatment of
dualistic medels.

These results aiso havé significant implications for trade.
A labor augmenting technological chunge in the agricultural
sector, by keeping the capital-labor ratio in the non-agricultura:
sector from rising as rapidly as it would otherwise may provide
considerable continuing comparative advantage in the production
and export of labor intcnsive commodities in a dualistic economy
sgch as ours.

Change in Terns of Trade OQver Tim2

Movements in the “erms of trade over time may be aualyzed

by differentiation of P with respect to A, s, W, and K.

(19) ap _ P dan 3P AK | opanN AP dg
. dt ~ @A adl 9K dt 3 dat  os dt

ldap _ 1A Llak o law o lds
(20)  H37 7 MR EEt R a3 At T s at

where &5 855 3

with »espect to change in agricultural oulput, capital stock,

Ay, ) are respectively elasticities of price

population and labor's ghave in agricultural output.



Thus:

(21)

(e2)

(23)

(2k)

4

it

il

4
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a T
- ‘j_\‘_C_" sb (.i___ 4 I'IA - 1)]
iA—-C)'—"(l"l)_ |
A(i'~ r + 1ro) SbcAf
kK T
N b0 I
(A -C) » (1L -r) ;
AT 75) sbeAA

sb chA(l ~

a) - (nA - 1)}

< 0

>

(A-C)xr (1- )

s
-

A (1L - x + ro)
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- sbe

- €pp)

o vt s P E— S g
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It can be showm thet depending upon vhether

' > r
sbny = ppmboey) 2%
1dP _, > A . . . . —_—
s will be s 0 and pricec will 1ncreasef remein constant

or deerecage over time. The movement of terms of trade between
egricurture and industry over time arc thus dependent upon a
complex set of factors and wmoy move in cither direction depending
upoin the megnitudes of thesc several parameters and variables.
Tt should be noted thel the terms of trade are determined by the
price, income and output clasticities on the oﬂe hand and by the
factor shares in the egriculturasl sector and average propensities
to consume of the two income classes on the other.
Vi, Conclusion

The system presented in this paper fills a mezjor gap in
the theory cf a dualistic cconcmy. It cgamines the functioning
of the food and lubor warket as two indeéendent markets end
exanines the interactlion between the two qnd its effect on laobor
mobilization. Tt explicitly allows for a) the varying share of

lobor in the total agricultural. output b) for the verying

response of food consumptidﬁ.to inceme and pricce chenges for the
Lwo classes in the agricultural sector. 'fhis ds e significant
improvement over the existing dualistic theories that treat
provtli of agricultural cubput es bring cynonymous with growth of

sericultural warketings. This mecdel therefore; analyues the


http:comi,.ex

29

rate of growih of non—agricultﬁrul employment in terws of the
growth rate of agricultural oubput as well ag of changing
factor shares in the sgricultural sector.

1t must, however, be emphasized that this Tormulation is
only a first step forward from the existing dualistic models.
It does provide considerable scope for inzorporating the third
rajor market in Lhe general equilibrium system, namely the
intersectoral capital market. The existing {heories, including this
one, agsume that nonagriculioral investient occurs cnly through
gavings in that sector. The eviderce from Japzn and Taiwan
and more recently from India indicates that savings in the
tralicional sector provide a congiderable scope for industrial-
imation particularly of the snall scale type vhich docs not
require lvapy capital dnvestments. In dualistic cconomies, in
which the ecepital market is ill-orgunizad and inefficient,
considerable interest must lie in cxomining the role of the
intersecteral cepital market in the pace of industriglization.
It.is clesr that technological change in agricultwme vwith ite verying

FI

foctor bias will Be an important dcterminant of the sign and
directisn of intersceteral capital transfors.
Puribee, this model, like its predecessors RsouMes that supply
of consumers goodé olher than food iz highly clastic wnd what
no sericus Lobtlenccks in industrializaiilon occuw dur Lo clanges
in the prices cof these gouds. Tt may be wortlwhile to examing
'

the efiect of varyving degrece of plansticity of gupply ol Consumer
I £ (%4 w g ANy %

oods othor than food op lebor motitizetion.



The analysis thus provides a varicty of pousibilitics for
leveloping a more rca]istiéuﬁbdcl of industrialization., It
also suggests areas of empiricql investigation of relationships
that are crucial to this‘gnulysisvand that have been lergely
neglected in the past. These include:

1. Changes in factor sheres wesulting from various types
of new agricultural technology. e.g. effects of improved
varieties, multiple cropping, irrigation, end mechanization,
on factor shares in the agriculturcl sector. Owr nodel provides
a relevant framework in which to view the irdirect effects of
changing factor shares from different technologies.

2. The recponse of different incoms grovps to price and income
éhanges in teris of dcmﬂ§tic consunption and marketing of food.
This is of particular rqlevancc in the rontext of technological
change which resvlts in considerable chanzes in the distribution
of the physical product.

3. The cepitel-lebor retios and the capital-output ratios
implicit in different tyres ol nonuaéricultural jnvestments~
bobli in the manufacturing sec bor @s vell as in the development of
infrastrecture. Dy enphasizing lebor as & scarce resource vhen
combined with food, our model emphasines 4 nced For an optimal
corbination of industrices with varying cupital-labor ratios.
Althovgh not explicit in the presentation oif the hodel, it is
apparent that if the zete of increase of the warketed supply of
food ineresses, & ghort run diseguilibriws belveen capital and

M Thpie ealls Tor search Tor

-~y
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-
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means of reducing capitel-lavor ratlios. “he potentials for
reducing capitel-lahor ratios theough restructuring of induciry
needs to be examined. Trade and a nev structure of domestic
demand incident to redistribution of income also will have
considerable implicctions for the structurs of industry.

4. Implications of rapid indvgtrialization to trade ratterns.
The effect of accelerated growth of marketed {eod supply on the
structure of industrialization on Tactor intensity ~nd hence on
comparative advantoge needs incrcesed attenticn,

5, The balance an foreign aid between consumer oods,
including food aid, and capital goods. Past models of growth
bave. favored a major emphasis on capitel goods with a resultant
small employment component in aid induced growtli. henewved study
is necded of the relation and balenze between couLsumer goeds,
including food, loLor mobilizalion and cepital goods. Theve is
jmplicit in this a concept of balanced aid betwean caplital
goods and consumer goods and an interesting sel of questions
concern&na the relabive merits of trode and aid from the point
of wvicw of cmployimant peilicy.

A1l these relntioneships acouire a new sipnificance in the
wake of the new potentials Tfor techuologicul chonge in the
agriculivral sechor ard their implicztions for expansion cf the

non-agricultural labor forec.
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paper.

Sce Jagd{sh Bhagwati and Sukhomoy Chakravarty for a review
of substantial literature on planning models as applied to
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Lercber's recent article does exemine the question of ewploy-
ment. However, due to his rigid asswnptions, his work, like
others also reaches the dismal cenclusion of a choice between
present growth of employment vs. future icvel of consumption.
As an example of the latter sce Sukhoméy Ciiakravarty and
Louis Lefeber. Al an cperational level the plaming nodels
have proved mnsatisiactory for a variely of reasons; among
them not the lecet importart. is failure to incorporate
fluctvabions in agricultural production. See, for cxample,
whe variovs forumlations of Chekravarty end Iefeber and

Rickard &. Eckous znd Kirit a, Yarikl for India.



8.

L nurber of empiricea) generaltizations ere made at various
points in this pepzr. They arve in geners). drewn from the

viork cf Johu W. Mellox gg. 31. and Uma Lele for India

T. . Lee Tor Taiwan, and Mellor, 1970 for various countries.

See Y. Arlhur Lewis, Gusbav Renig and Joln C. M. FPei, and

Fei ond Ranis. For s critical comparison of these models

with Dnale Jorgensen, 1¢01-1665 as well as eiphasis on the
4

terns of trade preblen, gee John W, Mellor, 1957,

The scant empirical evidence that exists on the relationship

of apggregote supply te price changes supporis this contention.

See fov oxample, Rober Herdi end Howard Bamuwe.

Por analysis of these complex firm-household relationships
see Mellor, 1663, end Anartya K. Sen.

Agsuming & utilivy function with fized coefiricients end
vnit elasticity of substitution Sen (p. 1:37) shews that
the reuponse of outpul to price must be positive. He,
however, admits that "without further empirical resewech
wé cannot cay how realistic are the cases covered here."
The exercise ig, thorcfore, only esotoerie. JTn abgeiize

of novledpe of the trun shape of the wtilit::r fw-eticia

S Judgesent about the most 1Likeldy supply response  mus

dopend heavily on cepiricul evidense guch ag that cited .in
Tootnotc 5.

Tt owill be poted that elehough the emphasis in our
prescebatien s ca the laber supply problen, thn wechaniom

dincuesed ineludes ep dnercase dn demand Toer geods produced
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11.

(@2

in the noneagricultural. sector; vhich itsell may be an important
dynenic of grorth,

This assumption is different from the assumption in the classical

dualislic model., Our asswiption may lead to an inercasing

s

equilib.um reel wage in the ronw-agriculturel scctor, es per

capibe income of the remoimding agricultuvral laborers in the
agricultural scetor increases ) with withdrawel of labor, b) with
inereasing apgricultural output, or ¢) with changing share cf
loborers in agricultaral output, Lebor migrates from the agrie
cultural to the nonw-agricultural sector until wages in the noi-
agricﬁltﬁral secbor equal per capite incomes in the agricultural
scctor. te simplicity of the assumption has inerecased the unale
ytical facility of ocuwr formulation. However, raintenence of the
conclusions only regquires that wages in the non~agriculturel sector
be a function of the averare ineome in agriculturc. This assviape
tion ~ould be modified to contain the more complex Tormulation

of the Todoro model without aliering the conclusions of our
analysis. For cxrample, a high non-agricultural wage might ve dis-
counted by repeated unemploymernt.

The derivebion of tha supply and dewnnd curves ie based on the
assuription thot b is not-]incar homopcnous with respect to P ond .
Asswuing o price adjustrent in the food market and a onantity
adjustment in the labor market and uwsing tﬁe correspondence
principle and Fogal's law it cen be showm that {or the equilibriun

. ds ca . -
to Lo sbable whore ~Gio 0, it ig necesror)y that h] < G vhere

b, = —v,  we are gretefv) to hReges Solley Tor dewivotion of the

Y
+

ghability conditions. Suc Appendix I Lo this poper.
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13.

Our expusition places perspective on th2 contreoversy Lietueen

James Hakomura and others concerning the rate of growth

of aéricultural output in Japan dwring the lMeiii period.
Presumably dwring the Meiji period growth in oulput was
increasingly derived from yield increasing technelogical
‘cﬁange in coatrast to the morce labor intencive sowrced

of growth in Tokugawa period (sce Thowas Smith), The
resultant chanpe in factor shares would support a greater
growth in non-agricultural employment and greater structwral

transformotion for a given increase in agricultural output.

Thus we may at least partislly accept Nokamuea 's aralysis of

output data without modifying the eariier assertions concerning

agricvltme's increascd contrilubion to econcmic growtn. A
similar argurent could be made for Taiwan's accelerated
growth in agricultursl output in the 1920's and the 1980's.
It can be shewn that this price clasticity is cgual to GKA +
KA is the usnal price elasticity of Gerand undzh the

income elasticity of demard for food. We arc grateful to

vhere ¢

Roger Sclley for the detailed derivation. 3ee Appzndix A to

this paper.



X

Ref'chencs

Adelran, “Irma and Thorbecke, Erik, The Theory aind Desipn of
bl 2

Economic Development, Baltimore, Maryland, 1956.

Barnum, Houerd, "A.lodcl of the Market for Focdgrain in ¥rdia
1948-1954 ," Technical Report #f23, Project for the Evalualion
and Optim waticn of Economic Growth, Isstituie of Economie
Growth, Institubte of International Studies, University of

California at Berkeley.

Bhagwati, Jagdish and Chakravarty, Sukhomoy, "Contributions to

Indion Economic Analysis: A Swrvey, "Amer. Econ. Rev., September

1969, 59, 2-73.

Chakravarty, Sukhomoy ané Icfeler Louis, "An Cptimizing Planning

Model, " The Economic Veckly, Februory 1955, 17, 237-252.

Eckaus, Richard §. and Parikh, Kirit &., Planning for G¢ owene

Multisectoral, Intertemporal Models Applied {o Indie, Combridge

Massachusetis, 1968,

Fei, John ¢. H. and Ranis, Gustay Developnent of the Labot

. . pm oy . .~
Surplus Deonomy: Theory and Policy, Homewood, 131.3nois, 1504,

Herdt, Robert, "A Disagpregete Approach to hgeregate Suply,”

American Jowrnal of Agriculiuvel Econouwics, liov. 1970, e, 512520,

o —

Jorgensen, Dale, "Development of a Dusd Economy," Econ. J..

June, 1661, 7)., 30)-32h,


http:E,-'O;ot.ic







Appenaix A
A Note on ‘Démend Elasticities, Monetary Payment and Payment in Kind
by

Roger Selley

Consider the derand equaticn for pgood i
Q = Qi,(Pi,..., Piys Y), i = 1,000, N (1)
where Qi is the quantity demanded of good i, Pi is tne price of geod
' th

i, and Y is the quantity of the j  good received as payment in kind.

Totally differentiating (1) results in

Q, oQ, oQ, ()
= ceoe o reent ) * 3 2
B=p, Mot et ax

vhere in is the change in thes guantity of good i consumad resulting
from the changes dPi vee dPN, aY. If we consider a chenge in the
price Pj while holding all other prices congtant, upon dividing

through by de, (2) vecomes

in Q. N

T, = ap; e ggj y =l ey (3)
I in addition we take the monetary value of Y as constzant, il.c.,
PJY = k, we can totally differentiate PJY = I,

(ap,) ¥ + (ay) ?y = 0, (L)

solve (4) for d).’/c'il"j and substitvte the result into (3) which after

multiplying by PJ,/Qi becones:






Fopendiy B
Stability Conditionz anl the Correspondeiice Principle
b,

Roger Sclley

Let us hypotnesize that the terms o {rade incresse over time

if demand Tor the markctable surplus cxeecds its supply,

P o - M LI = ..(.1.'(1 L -
Pan [y =MD, H' > 02220,y = My« Ny (1)

and that labor migrates to the nonagricultural sector when the domand
price Tor nonagr.culiwral labor exceeds its supply price,

=6 [, ~u), 6 = g; <0, % =M - g (2)

Consider the linear Taylor expension of the sy tem (1) and (2):
. 3

[pi fb IE L
22 1 4
; ng de/2p /| |r |

where the partials of P znd » with respeet to P and r are evaluated

(3)

at an equilibriua point (p¥, r#). A necegsary and sufficient

condition for local stability of the system (1) and (2} is that

the eigen values of the matrix of partials in (3),

b

1%, 3 i/r oy ) ST ob e ‘

2 op }'ﬁ~ Al

~

()

e - —— e e

FeTal Y \dp o T Sr B/
have negative rveal yarts.
For the eigen values to have negative reel parts it 15 necessa2yy

and suviTicient that

BP
c\.L’ &‘

3 4 penfrtn) (5)

H'p by s/ -+ ¢ (. f"x /" (J r)

0,2 3 e
WS/ (L) 4 (e o BY 83N S0
4
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Wy
and
ai_’ (\l .‘ \J L] N [ ] :
3 5 Li 35 = H'(b, ap/xm) ¢! (~“"K?/N‘(1ar)’ b Psh/r N (6)

- ﬁ' (sA/ 1) (b2 sA/reN + b/r) G’ (sA/rN} >0
vhere output is specified by the general production relation
X = By £0%/0. ] = L £[K)

£' = of/ok

and £" = B2f/ak2.

Dividing (6) by H'G¢’ sh/cN results in the condition
(nf“KE/NQ(lnr)j + T sA/roN) (6a)
. 2} )
5b2@MﬂW7r+bsMﬁN<m

By Engel's Laws the percentage.importance of food e%pcnditure
sclines as income increases, i.e.,‘b2 < 0. Assuming diminishing
returns in production f" <0 and assumes Engél's Iovs epply, it
is necessary that b, <0 for (62) and therefore (6) to be satisfied.
The partial hl <0 is also sufficient foir the satisﬁaction of' condition

(5). Equation (6) places a. ‘stronger condition on bl which depends

. '

PSR N

upon the magnitvde of the parameter. abﬂ-xdr Lables of {the podel.
ppplying Engel's Lavs and Semnclson's correspondﬁpgglfr;néLpln
permits the unarbiguous determination of all of unn signs in the -
e TRER
gonsitivity matrix on page 16.
Since the relative budget share spent on food byvlabormrs Cati

be expressed as b = A/Y vhere A Lo deiinecd here as per ca;ita

consumption of Tocd and ¥ is per capite inconc, Hihe orsuxn, ts



er

L5
placed here on *ol nnd b2 can be cxpressed in teams of
elasticilics as Tollcws:
®
b 1 (A P> A Db '
= = - - o e < ,
by =B =I\FBE/FTTF @M . (1)
b =B L LHBNA N ) <o (8)
2 W YW A/ YT Y Y VA :
which can be restated as
8
€ap <O (7a)
and
n, <1. (82)
A
From the results derived in Appendiz A, equation (7a’ can be in
turn restated in terms of the "usual" price ond income elesticities
as foll&.:s:
€., =¢€% +n, <O. (7a~1)

Ab Al A
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