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by

© . William J{.Staub and Melvin G. Blase¥*

One of the more importaﬁt products of the annual conferences of this T
association has been Ehe contribution to tﬁe growing 5ody of knowledge
about the"development process. 1/ Iﬁ the last two years, a topic com-
mandiﬁg major attention within the community of develobmenfjeconomists
has been the impact of the greeh:revolutioh tegﬁnqlogiés,on égricultural
and economic develqpment. The~diffusioﬁ_éf»fhese pracfiées.has been shown
to offer potential solutiohs.to many existing éroblems. But some new
problems.havé been reﬁortéd also. Perhaps more important is the way
many previously existing‘préblems have Surfaéed‘with an increased order

of ﬁagnitude.

*A contributed papef.tqlbeApreseﬁted‘at‘ﬁhe annuél conference of the
American Agricultural Economics Association;'Southern I1linois University,
Carbondale, AuguSt 16, 1971. Elbert Hendrix, Douglas Ensminger, Sherman
Johnson, Harold-BEgimyer, Fred Abel,‘Clark Edwards, and Dave Kunkel
offered helpfﬁl suggestions on eariier drafts of this paper. The‘authors
are also indebted to O.V.'Wellé for furnishing ‘a preliminary draft of his
discussion paper (43). This paper is also identified as Missouri Agri-
cultural Experiment Station JoﬁrnaI:Series»no. .

' **Agricultural Economist, Foreign DeVeloernt and Trade Division,v

’ b45 Economic Research Service, U.S. Department of Agriculture; and Associate

i

Professor, Department of Agricultural Economics, University of Missouri,

“respectively.
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Given the appafent world food crieis in the mid-1960's major ettention
was focused on devis1ng strategles to increase agrlcultural productlon in
food defxelt countires. Because of the magnltude of the problem scafce
resburces, and 1i@ited knowledge~thls fpcus cgnvbe rationallzed, Never-
theless, ményiofpthe problemé emphasized by the adoptiop of‘tﬁe new
. production pfactices efe the>coneequence of an almost singular focus on
‘ increasing food‘productibn; For example, prodpction and income,dispri-,
bution requnses to changes infferm price.policies and,phe'diffusion of
ney preduction ptacticesﬂéeem td,ﬁeve exaggerated already.eﬂisting in—‘
come distriputien disparities.'fAn'examinatieﬁvofjeome of’the side effects
which have emerged in eoipcidence ﬁith.the diffusiqn of the new production
praeticeé in developing’copnpries'ﬁaY‘shed edditioﬁalliﬁsights into the
nature of the developmenf procees. Suchlan attempt is the purpose of
tﬁis paper. ;whileimoét illustrations relate pOflndigpahd'South:Asia,
the paper aiso qfféré:iﬁs%gﬁtg ippo'preblems'%ﬁ‘othertaeveloping regipns
as'well | ‘ | o | “ | |
With the view that many probleme lnduced by the d&ﬁigﬁlon of the
seed- fertlllzer technologles are essentlally old problems which command
lncreased attentlon, this paper focuses on two aspects of the develop-
‘ment process. The first concerns the distribution of the benefits of
economlc development not only among reglons w1th1n a couptry but alsor
among all portions of the populatlon w1th1n reglons. Wldenlpg 1ncome
dlspar1t1es w1th1n and among reglons, it is argued are'pértiaily a con-
'sequence of (1) a high level of 1nvestment in whcat and rice production
technologles relatlve to»other crops~and (2) inter and intraregional
disparities in the~distributionvof@reépgrces thch are eeseﬁtial to the_b

application of the new farm practices. The second section contains a



proposal for reallocétihg public sector development funds as a partial
means of reducing income disparities among and within regions. A brief
digression on the history of green revolutions helps to place our current

problems in a more'completé context.

Lessons From Preceding Gfeen'Revblﬁtioﬁs

By reading a bit ;f history, oﬁe learns that the phenomena currently

calleﬂrthe Gréen Revolution is not unique to the 1960's. Among other
‘countries, Japan, . Taiwan, Korea, énd Mexico_previously passed through
periods in which production of o;é or more crops increased mérkedly in
iny a few yeafé (21). 2/ In théée couﬁtriés; periodé‘of‘dramatic yield
ircreases were the result of an accumilation of a critical mass of agro-
.nomic research, éducation and technical assistancé; and, farm capital
(24,27). These features aiso characterize the recent experiences. in West
Pakistan, India,.the Philippings,'ahd other countries;

While Greé§ Revolutions‘havé historicéi précedent the»recent increaéés_
in fafﬁ productiﬁity inksever31 de§e1oping cqﬁntrieé eﬁphésize the cat-
alyzing effect of the public.seétof in creating viable, modern‘economic
prﬁduétion énd distribution systems. 3/ That economic activity is im-
bedded iﬁ and coordinated‘through a diyerse network‘bf social institutions
is not a new idea. 4/ Nevértheless; répid_inéreéses in farﬁ ﬁroduction
héve.been mogt pronqunced.in‘thOSe‘cou;tries (regions) where modern eco-
nomic institﬁtiqnsAhavé beeﬁ‘able td;iééuce cultivatérsbtd pérticipate in
én.economic syétem which passes beyondvtheir immediate physical environ-
ment; | |

Public sector investments in aggiéulture and the creation of modern

economic structures are designed to compress the development period with
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respect to time. If they are to be effective there ie an increased pre-
mium placed on the time sequencing ef develepmeﬁt activities.L '

The development pfocess; consists not of surmountingAa single or
even a small group'of‘inhibiting faetorstl Rather, inhibitors to deve-

lopmerit constitute a series of layered constraints. 5/ These constraints

can be addressed one at a time as their impeding influence becomes obvious.

But this haphazard strategy’does-not_econdmize'on time. (17). By exa-
mining previous green revolutlons, the cause of them, and their ensuing
consequences, much can be learned which w111 enable pollcy makers to

anticipate subsequent constraints and take cbrrective action in .advance.

Income Distribution

Tﬁe introduction of the new genetic technologies has focused_ie--
creasing attention on the skeWed7diStribution_of incomes. in developing
countifes. This pfoblem,,which in agficelture ﬁas stemmed-lergely'from a
skewed distribution of laﬁd.resources, is not a new item ofAconcefn;r The
problems of the small farmer and the 1and1ess laborer have been the sub-
ject of intensive ana1y31s. 6/ Nevertheless, income dlstrlbutlon pro-
blems eommand inereasing attention because most of the benefits from the
new farm production eechnolegies eppear to Befaeefuing.to5thoee persons

and regions which control certain scarce resources -- primarily land with

an aseqred water supply (14,44). 1If the beeefits of increased agricultural

production are’not widely distributed, the economic problemsvand political
coﬁeequences may be large. 2/

The income dlstrlbutlon problems hlghllghted by the introduction of
vmodern farm practlces are of two b831c3types. The flrst stems from the
'location specificity of the practices ;hemSelves. _Much eyidence has been
compiled which shoﬁs that thesevpractiees have>not,been equally applicable

-in all regions of developing countries. Consequently, in countries where

\



the genetic technologies are applicable,»tapid develbpment ig occurring
in some areas while in bthers productivity and'income 1e§e1s>ha§e ﬁot |
noticeably changed;

The second basic t&pe of income distribution problem focuses on
the distribution of income among epbnomic groups within regions. One
aspect of this problem concerns whether the new technologies are being
adopted by a relatively few operators 6f lafge farms to the exc1usion éf
the more numerous, but Iess‘prééperous, sperators of small farms. 8/ 'A_
related quesfion isbwhether the increase in the déman&bfor'farm energy,

‘which results from adoption of the new technologies, will substantially

increase viable employment opportunities fof,landless laborers.

Regional Differences in Production Possibilities

| Recent rapid increaées ih agricultural productivitybhave been' re~

- gionally and cropwise specifié.' Rggions ih whiéh the preéoﬁdifions for
rapid agricultural development'were aiready present have been most signi-
ficaﬁfly affected by the ﬁew éroductién téchﬁologies, In India, for |
example, wheat production'doubléd between 1965 and 1970 (39,p.56): But
to infer that this was a.country-wide phenomenon.is misleading since the
applicatidn of these te@hnologies has been.conééntrétedfin northwest»India.
Prior to the.int;o&dctioﬁ éfbdwarf,whéat_ﬁarieties,.Punjab,vthe state>
where these vérieties have’béen mostvwidely édopted,'waS'already the mést
rapiﬁl& devéloping region in India (22). bAmong other factors, substantial
public and_pfivate investmentbin irrigétion development enabled farmers
‘to effectively manage their water resources (14,p.699);:2/’ The story is
similar with respect to wheat in northéfn Mexico and»Weét Pakistan (40).

Likewise, high-yield rice has been adoﬁted in select regions in the



Philippiees end West Pakistan_(lZ).

Further,rthe moeteeignifieant changes~lﬁvprodeetidn poeélbilitiee
have oecutred in the,twe mejor fdodgrains -- wheat and rice (40,p. ).
Consequently,ufarm,productipn,has changed more mafkedly in regions where
these ctops are widely grown relative to areas where‘tﬁey'are not.

The American experienee with hybrid.eern offers an iﬁteresting
parallel to the diffusioe of:highfyield_vatieties and‘related'practices
in developing coﬁﬁtriee‘teday;‘:Grilicﬁeel(lé,p,ZSO)'eeneluded that
.hybifd corn,wes an innovation which was mefe ﬁrefitable ie the "good"

areas than in the peor" areas. - Hybrid corn not only was 1ntroduced into
"good" areas earller than 'poor" areas but also_the rate and degree of
adoption was greater in the 'good"'as compared in.with‘the "poor" areas.
For example, hybrld corn was 1ntroduced in Iowa in 1936 and in four years
was planted on more than 90 percent of - the 1and in. corn. A varlety well
suited to Alabama was not available unti1,1948 and after 12»years less
than 90 pefcent of the land in corn weslﬁlanted with hybrid verieties.
These lntefregioﬁal,differences in tﬁe‘diffusidn ef hybrid cofn are
éartlally related to dlfferences in tﬁe relatlve 1mportance of cornlln
- the agrlcultural economles 1n tﬁese respectlve states (18,p 522) Corn, 5
major component in- Iowa agrlculture, is ot relat1ve1y small. 1mportance in
Alabama;v Even when w1de1y accepted by Alabama farmers, hybrld corn had a
small effect on agrlcultural 1ncomes,-re1at1ve to Iowa, in the state.
This is partially because hybrid’corn did not markedly alter Alabama's
-comparative edvantage in cetton relative to corn. vSiﬁilarl&, the.neﬁ .
,bwheat and ‘rice production technologles are havlng only a ‘minor aggregate

effect on farm productlon in. reglons where these crops were not



previously grown.

- Even befween the wheat and rice growing érees,-tﬁere.are substential
dlfferences in the effect of the genetlc technologles on crop output.
-Relative tofwheat, the initial acceptance of high-yleld rlce by Indlan
‘farmers,'for,example, has been much slower (QQ,p.»-).' Part’ of this has
ebeen’ooe to €5 fhe'unceftainty:of resﬁlts'ffom'egronomlc and genetlclref
seareh'and (2) ihcomplete knowledgeiebout'the adaptabiiity of -the new
‘verieties:to particular areas, Early strains of high-yield rice had.inej'
feinr gfainvqoaii;y, Wefe more eﬁeceptiole to'diéease,,and required more
‘preciseIWater menagemeﬁt‘than is pOésibIevon most farms pfoducing,rice;
Adaoﬁive‘fesearchvisAexpected'to7res;1t~iﬁ kWifh&nbfhree‘to"fiVe years)
hlgh-yleld rice varletles whlchv w1th some reductlon in yielé potentlal,
surmount the 11m1tat10ns of earller hlgh-yleld rice varletles (13) These
are.problems which afe surmbuntable. Nevertheless,_the forgoing suggests
that,:ﬁhen.ecohomic growthvie stimulated by the introdoetion of production
technoIOgies, the‘aistribution of ﬁhe-Benefits‘deriVed fﬁerefrom méy not'
be distrlbuted evenly throughout the econoﬁf.‘:

More serious are the productlon llmltatlons in reélons def1c1ent with "
respect to land and water-resouroes, espec1ally the latter. The state of
‘Maharashtre, India, is a state in which water eoailebility isvpertieulariy
scarce. lg/_’With only'seven pereeot of,the land afea irr;gated,‘most
'farmers ithaharashtra can'grow'oﬁe ra;n-fed crop pefvyear. Furfher, in-
formed observers ant1c1pate that by 1984, only 15 percent of the land w111
be 1rr1gated (5). | -

The most marked inCreases iolfarmiouepﬁtbhave occorred'in‘erops and
regions where_adequate'moistqre is aﬁaiiable to fafmefs-when'needed-e

either through irrigation or in some cases where natural rainfall is
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adequate. While high-yield varieties oﬁ”dfjland cropé,l(eg; sorghums and
miilets), haﬁe been adopted byvsbme farﬁers, the total impact of these
Varietiés onvfarm pfoduction has been small. Further, given the High cost
of marginal'iﬁcreaées inilanﬁ érea irrigated, few expect to see significant

increases in production possibilities  in regions seriously deficient with

respect to agricultural resources (5,p.71).

Cénsequences of Regiqnal‘Differenéeslin Agficultutél bévelopment: Un=-
less the level of farm pfo&uction in resource deficient areas increases
mofe_fapidly, inche and employment disparities between fhese and deve-
loping areas ﬁill increase. The cost of increasing broduction and em-
ployment opporfunities in fhese regions may be high. vNeverthgless, con-
ﬁinued.unempioyment, under;eMployment, and low:incomeszinbresqurce defi-
cient areas may, as afconégqﬁénce, hévevextérnal effeéﬁs-in'developing
area#. |

Low employment and income opportunities encourage migration to areas
where employment opportunities are belie&eé £o be better. 11/ Many of
these migrénts aré attractgd to large urban centers. Rapid increases in
the urban population chara;teristically afe-accdmpanied by'lérge increas;s
in tﬁe demand for.pdblic services. Given théfdemands for bublic revenues
:which induce corporafe growth, these are public‘expenditures which deve-
'lopiﬁg~countries gaﬁ i1l afford. Further, migrations such gsvfhesé will,
by increasing the sﬁpply of labor (unskiiled labor in particular), magnify.
already existing emploYmenf.préblems iﬁ develoéing areas and iarge urban
centers. 12/

The possible exaggeration of regi%nal incomeaiiigg;igies raises an
i@portant question with féspect to devélopment policy. Is it better for

a country to permit regional income redistribution to occur through
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régionalvredistribution of (1) the population,_(Z)‘pfodUCtion resources,
or (3) some combination of the two. l;/.vThé ;hoice»to be made among'thé;
three is not ObviOus, and‘wiil vary ambﬁg:andiwifhiﬁ_countriés. Nevertﬁé-
less, it appearsvtﬁat thé'firstloption shoﬁld be chqsén.only after tﬁe
second hés'been determined to be economicélly infeasiBle; The concluding
section of this.paper confaiﬁs a propoéal whichvmay provide a starting
point for stiﬁulatiﬁg mo;é.répid development in regionsiwhere the new“

production technoldgies'have nof been widely adoptable.

:income DiS#fibﬁtiph Amongkﬁéonomic»croupsﬁ.'”
. — — : - N

Within régipns the iﬁcgme distributiqn problem centersbaround the
‘contrél of scarce‘resQurces; The income distributiqn‘problem can be con-
sidered:in tWordimensibns;' (1) diffgrenees in the levelvof.adoﬁtion'df
greén revolutidnvfechnologies on small relative to large-fafms andv(Z)
;he effectxof fhé adoptién‘bf gréen‘rev§1Uti§ﬁ7fecﬁﬁoiogigs oﬁ the émploy-
" ment §f hiféd laBOf.‘ Thé‘nature and magnitudefgf"ﬁheéevprbblé@s-varies
among countfiés. Some obsegvations dra&n from thé Indian éxpefiente of fer
gséful insights;.;&/  | |

Small and Large.Farmers: Some analysts (9,27,44) have suggested

that small farmers are‘nqt.sharing in the adoption of green reVolution:'

" technology. .Lérge;farmers tend to:have‘confrolﬂovef mofévrééQGrces and,
hence, have a vélumé.qf producfioﬁ fér in'exceéé‘bf théir’numﬁers rela-
tive to. the total»farm popUlation;‘:Fbr this reason large farmers may be
obtaining a pr9portionate1y greater share_of.fhe income benefits of the |

new technologies than small farﬁers.; Thié ;endanéy, while ﬁefhaps exagger=-
atéd in developing countfies, is alsg an important aspect of the farm in-

come problem in the United States and other developed countries.

\
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of equalbor péfhaps'gréater importance is;ﬁhe possibility that small
»farmérs may berexcluded entifely from participating in the green revolution.
Hoﬁever, data f:om areas in India where high-yield wheat aﬁd ficé'have had -
"a large iﬁpact suggest small farmers are adoptiﬁg these technologies. 15/
B Nptéworthy is the'fa¢t that the. new genetic technologies‘involve"
tﬁe‘application of biolégiéél éapital -- ifrigafion, seed, fertilizer,
and pesticides; 16/ Hénce,‘bﬁher things being'equal, iﬁ mény éreas these
.practices are divisible and;:hence, are édoptabie regardless of farm size.
In 1967/68‘a1most130 percent of 150 fafmers sémpled in Ferozepur,
Punjab‘haé begun growiﬁg high-yield wheat varieties even though few farmers
‘had éompletely'diSCOntinued érodubing lécal whea; varieties., Given that
‘highfyield whéat'was not'gommerciélly ayéilable'prior.to l965/66, this
-level of adoption isvsignificant;.lZ/ Fafﬁeré in this.éamplé were stra-
tified into‘five groups by size of farm, Within eaéh stratum the pro-
portionrof farmérs usiﬁg high~yie1d,wheat-in asééﬁding order of farm‘size,
) ﬁas 70, 87, 6d,v80,.and‘77.betcent, respectively (39,p.58); 
An idéntical size sample of farmers in Thanjavur District, india
(a major rice ﬁrbducing diStrict) suggestéd:thatISZ pergent.of the farms
in this district had.adopte& higﬁ-yield.ticé varieties., |
Ihat small farmers in these districts are‘participating in the green
revolution is‘dué, in large measure; to deliberate‘efforts.by the govern- -
ment to'expand the production.opportuﬁities'availébie‘to small farm |
bperators.»ﬁFeroéepuf is a district of‘relatively largg farmsbﬁy'lndian
standards; even the smallgst'farﬁs generally éxceed one ﬁectarg; 'Altﬁough
farms in Thanj?Vuf aré_much smaller, féfmers'in this district havebbépe—.
f;ted frbm«the fact that'Thanjavur hés;been‘included in the Intensi§ef

Agricultural Development Programme-(iADP)‘(ZS). Under this program farmers

e
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willing‘tovpartieipete‘héve'beenbassietedAin_adcpting_medern farming i i&t
’ practiees ehd:the-associéted'purchaeed inpute; This éregram, hqweﬁer, \\;.
has been'fully'implemented in‘relativeiy few districts. ' o :e¢////
iThe preceding analysis does not conclusively‘demonstrate that sma1i
farmers -in areas net‘corered_by TADP or similar programs are'sharing ini
the;Green Revolutioh. ﬁevextheless, these data do sﬁggest’thEt' giveﬁ
the blologlcal nature of the seed- fertlllrer technologles, small farmers
can adopt modern farm practlces along w1th larger farmers. But such:a
distribgtiqn-of benefits doesvnot occur'spontaneously.v_To involve small
farmers_reqUires:that:(lj srecific ettention_be'foeﬁsed byfpublic insti-
tutions onrthevneeds and'prodectiom limitétions facingksmall farmers and .
(2) effOrte be made td surmppht»tﬁése obstaelesr: - |
.'Emglozgent; Given highfrates;of pe§ﬁ1etron grqwthlrelarive to the.
’ratemof'economitrdevelepment,‘moet.develepihé'eeuntriesmface a serioue
and groming uﬁemﬁlbymehtnproblem. Farmer edoptiOnAbfvmoderﬁ'farm
'praetiees élso:in&ucee a merkedvincreéSe iﬁ the_demandlfOr farm.energya(4).
‘Consequemtly; wideSpread.edoptioﬁ,of green revolutidm teehnolegies‘can
result—in'a substantiel increase in the numberibf:viabie_emplqymemt oppar;'
tunities 1m developlng agrlcultural economles (4 39). o
The 1nf1uence o% hlgh-yleld ‘varieties and related technolegles on
employment of labor and other resourcesgon a eross section of Indlan
sfarms is 111ustrated in Table-l. Farms gr0w1ng hlgh y1e1d varletles of
wheat and rlce séend cons1derab1y more per hectare for labor and other in-
- puts relative to farms growing tradltlonal varletles.‘18/ Wlth 1ncreased
appllcatlons'of fertilizer and water; better freld preparatlons, greater
crop yolumestto_hervest,_eter;emore‘1abor is requlred.f_Perhaps more,;,~

important, employment opportunities are'expénded due to possibilities for

[
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" Table 1. - Cash input: costs of hlgh-yleld varieties as opposed to 1ocal
varieties of rice and wheat, for 1967-68 (32,33). :

se oo s

Input (Rupees per hectare)

Variety f Seeds -Feftilizéf Labor Ifrigation-v Other Total
: " Wheat -
High-yield : 69.9 232.8 | 191.5  58.6  52.6 605;4
Local S 22,0 41.0  12.4 4.9 85.0
; . Rice
High-yield G301 332l 367.4 O 27.7  40.5  798.6
' Local ,"E 8.2 "104,37' 190.5 - 13.8 6.8 . 333.6
' : - o : )

déubleverppiné; made more feaéible because the new varieties have a
shofter growing period'than traditional varieties.

Many Indian farmers are engaged in-produ;tion activities_oﬁ their
own farms féf considerably less thau thévtota1 number of déys»for which
their labor is potentially availaﬁle. ;g/’ The egisteqce 6f large amoﬁhté
'bf ﬁﬁused lébor within the farm‘family implies’that family‘labor may;be
‘able to pro§ide’the bulk Qf‘the increase in 1abor requifed. If this i§

ﬁrue, a lafge‘poftion of the income Benéfits from»the Green Revolution
ﬁay be internaliéed within the.ﬁarm family with. little increase in fatm
wagé employﬁeﬁt. i |

‘However, much of the increase in farm‘employmént’fesu1ting:from'

adoption of green,revolﬁtioh technolqgies appears to actually accrue to
hired labor. Data from’a’cxoss sectioq of farms.in each of twotdevéléping
diétricts,in India; one ﬁheat produciné (Ferozépur) and oné rice produging
diétrict (Thanjavﬂr), werévused\to exémiﬁe the derived demahd for.family,,

permaﬁent and casual labor (39); 'The amount of each respective kind'of
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" labor was postulated aslbeing functionaliy determined byﬁ (1) a set of
production function variables; (2) the price Of,the respeqtive kinds of.
fa:m labor, and (3) thé quantity of other kinds of labbr employed,'ggl
The_aﬁouﬁt of family laBof employed per farm did not vary freely with
variations in the,quantiﬁy of otﬁer iﬁput$3eﬁployed.per farm. Hiredllabor,
however, (césuél labor in'parficular) was significantly réiéted to tﬁe.
amounf of §ther'férm.iﬁputs employed per farm. Variations in expgndifures
for seed and fertilizer héd the m&ét marked infiuehce on'emplofmént of |
ﬁifed labor. |

QThe increaée in demand for faf¢ labor, particularly'harvest labor,

\
' ' . S . R
price of farm labor in Punjab, the state in India in which high yielding /

due to changes in wheat technology is illustrated by an increase in the

vgrieﬁies have been moét widely adopted. Tﬁe going rate increased from}//
Rs. 3.5‘iﬁ»1965/66‘to almost Rs. 7.0 per day in 1968/69 (39,p. ).
Thé.iﬁéreasexin‘the cost of farm Iabor_introduces a complicating
faétbr witﬁ réépéct'ﬁd the unemﬁloymgnt problem.f.Increasing labor wage
‘rates implieé aﬁ increase‘in the cost of 1abotvrela£ive to capital and inducés
‘féfmeré co_éﬁbstitﬁté'labpr_saving implements for 1abor;.vBut even with- 
out an inc;easé‘ih the pricé of 1abof, férmers in Ferozepur, Because éf
the marked incfease»in'demand for farm energy. have strbng iﬁéentives to
adopt implemenﬁs such as tractors, reapers, and th?eshers.] These machines
‘ are.espgcially helpful in dealing with the criticél labor bottienecksven-
.countered whéré ﬁultiplé cfbpping is‘prégtiqed.‘ As a ¢onéeQuence, sinqé
1960/61 the tfa;tor.pdpulation in‘Puéjéb has.incfeased fro@ 5;600'to'over-
20,000 (39,,p.ff.), - | | |

‘The introduction of large'tractors on farms in certain areas of a
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country'generaily'described aS'a surolus 1abor economy- has fostered wide
controversy. Some analysts contend that under ‘certain c1rcunstances
tractor mechan1zat10n can cons1derab1y enhance farm product1v1ty with no
decrease in employment generatlon (15 P 225) _ Others believe that the
social costs of tractor mechan17at10n measured in terms of decreased
_employment opportunities, Will be too great (23). The issue toils dowﬁ»n
to'whetner the sutstitution ofrnachine'power for 1abor'in certainfooeratiOns
if offset by an increase:in:employment:onportunities due_to the'increased
intensity of farm»production.‘ | o o o

An analysis of the 150 farms in Fero;epur%»Punjat demonstrates that
1arge farms'usingftractors employ-more‘nired labor'per hectare than large
- farms notvusing tractors:(39,pp. | ‘);' This tendency is related tocthe
fact that farms w1th tractors tend to be cropped more.lnLen31ve1y w1th1n
and among seasons relative to 1argevfarms w1thout tractors. Tractors,.

therefore,vappearoto’enhance employment-opportunltles by.permitting a
greater level ofbcropping‘intensityf‘gl/.'Whetner this_relationship rs in-
»dicative ofnsimilar relationshios in'other areas or other countries is a

_ qUestionvdemanding further'research; Neuertheless, these resultsvsuggestJ
the following hypothesis*l 1arge farns without:access,to‘tractor services
:Whlch must. rely on human and bullock draft power, may notilnten51fy farm
‘production to a 1eue1 SLmllar to that achleved on tractorized farms.v _3/

Reapers and threshers are belng rapldly introduced on. farms in north-l
west India. Unllke ‘tractors, which dlrectly substltute for bullock 1abor,
1these 1mp1ements substitute dlrectly for harvest labor._ While the net
effect of the introduction of these 1mp1ements on hlred labor is as yet‘

_unknown, their uge may have avlarge negative'influence3in-the amount of harvest
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labor employed (39, Pe. ). This suggests that a,balancedepublic poliey
w1th respect to agrlcultural mechanlzatlon and employment may - be 1equ1red.
The use of some 1mplements may, un&er certaln c1rcumstances, may smmul-
taneously enhance farm product;on opportun1t1es and farm employment.

Others may be incompatible with a labor intensive agriculture.

Implications Regarding:the hietrlbution of'lﬁcomeb
The related pfobleme‘ofhregiohal ihcomehﬂiSparitieeiahd'lntraregiohal
problems of &istributioh exiéted’befdre the hew‘ferm.pféettCeS and related‘
iﬁpots were lntroduced'into developing econoﬁies. The exaggefation of
“these income dlsparltles, however, 'is not an 1neonsequent131 s1de effect
of agrxcultural developmeht. .Further, that these problems seem tozhaveb
been exaggerated by the 1ntroducLLon of” ﬁodern farm productlon technlques
demonstrates that new technologles‘are no‘panacea for development. Few:
' of thOSe engaged in, the generatlonvand dlstrlbutlon of.grcen revolutlon-
technologies seem tO’haveeantlelpated»the‘magnltude,ofvthe destablllzlng
effeet‘asSoCiated’with'the insertion of:these practiceelihto couhtries
where modern allocation meehanlsme are developing simultancously, 23/

.Structuraluchaﬁges in the institqtions-ﬁhi&h direct produetion and;,w
resource allocatlon dec151ons in the pr1vate sector bear E:] large respone
31b111ty in resolv1ng these problems.l.Theseiadjustments aretprimerllyi
" the respons1b111ty of the ‘countries 1nvolved |

Much of the progress in increasing food prodectiohvfwhere progress’
has,ocourred)-in the developing cooﬁtries hes been due to lerge‘invest-g;
"ments of cap1ta1 and knowledge by the developlng countrlee themselves‘ |

and the 1nternat1ona1 development communlty. As members of the latter :

we would do well to reallze that the dlstr1but10n of the modern farm



16
practiccs méy have an effect oﬁ'thc entiréﬂeconoﬁy far Beyond a simple
increase in farm pioductioﬁ. Many.of tﬁese effects are highiy désirable,
'ﬁhile othch'are not. |

While-food production in most developing countries is not yet in—_
;cre331ng as - rapidly as is necessary, it appears that time: has cérrlcd us
_Eszggg~the food crisis sxtuatlon of the mld 1960' ? Albroader guaged“
r\policy which recognizes the redistributive‘effects oflproductiOn techno-
logies 'is needed. A regllocation of public:inVestments in the gener-
'atioo éhd diffﬁsion of production~technologies may.&o much to'increasé
’the production opportunlties for farmers and reglons where the new pro—

X/guctlon technologies are not yet appllcable.j

Public Sector Resource Allocation

'tDéVelopment consists‘of Sufmounting a series_of layeted conétraints
(6. These,conétfaints coosist not oniy of a lack'oikproduction know-
'1edge but also.ofVimpediménts telatcd'to credit, land teﬁure,’and legal -
,systcms,»to_mcntion only aifew. Surmounting<these?obStacles cén'be
facilitated by cctioo.in the public sectot;fJimpfoViogftﬁexsetyices of a
lsingic given'pﬁolic éectot institution,'Hooever; may dciiittle more to-
' wardcdevelopmeht~thaﬁ give way to aoothér constraint poéeo by some other
inadeqoatclyﬂdovélopcd institction (2).
In competing for'developmcnt funds, public sector resource a]location“
decisions must_berframed'on‘tﬁe basis of rESourcé'deméndsv(i)‘among alterci
native developmcnt icotitutions_gnd (2) alternétivé areasjofifocos witﬁin
institutiohcithémselﬁeé. zEurtﬁer; whén;viewéd‘in this:ftémcoofk, reséarch.
institutions shoulo have to comoetekwitﬁ other tﬁral ihstitctions for

U

scarce development funds.
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A key question then bécomes~the one of establishing priorities for

public institutional improvemgnt. A;though there is no‘sihgle‘set qf %
priorities that will serve allsdeveloping.couhtfies,‘theré is a cpncepfﬁal
ffaméwbrk'which will enablé énalysté to“6331 with this p?oblem in‘ﬁhé ag-
'ficulturél sec£5r."v |

| The cohceptual contgxt'épprofriated-ét.thié boint»fequiresvviewing
'insfitutions astproducgrs:of éérvicés which aré; in tufn; inputs into

. the agricultural development process.. Viewing.iUStitutional.services[as

inputs enables one to conceptually identify marginal value productivities e

with each. ,Given»ﬁhésé'estimates of MVP's;'respurces.één bé allocated
among ingﬁitutidnal alférnéti§esbuntil'tﬁéir MVP's‘aré.equaged. 24/
Cléarlyé the éaicuius.of;this:résqdrCG élloéatién process isia coﬁplex
one requiriné on4éité‘dﬂf§rmation; | |

As aﬁ inifiéi point of depatture‘fér'this type of anélyéis, queétibns
can be faised‘ébogt the:COnfribuiiohs of iﬁstitufidns_td,déve1¢pmenf in a

v,ggrego optimﬁmvéeﬁse. Hoﬁever3_théy_sh051d_ﬁ§t Be 1i¢i£edifb‘ém§il mar-

ginal reélldcatioﬁé-ohly.» Réebgnition must»bé made ofstﬁé fact that some
 iﬁstitutions mayvréquire-massive and sqstained iﬁjegtions>of‘resources,
i;e;; there may be a lumpy input broblem, Fofvéxample, until massive’:
amounts bf'resburces afe committed to reseafch dn'férmiproduction‘in arid
areas so that a Bréékthroqgﬁvis acﬁieved, the pfoductiénv§p§oftﬁnitiés in
thése areas may remain alméétjhnchang¢d;: ' | L

_The éugstion of reéource*allocétion among and within compéting devg-
'1opmentvinstitu£i§ns cén bé‘illustfated in the cdpfext,of the three régions
in India examinedvééflier ip‘this pabef. 25/ 1In Punjab.(see Fefoéepuf

illustratipns) high-yield’wheét_has been widely adopted and the impact on



’ iﬁeomee inlthat;state has been sighificant?l.ih much of the riee growing
»area‘high~yie1dvr1ce.ie-cxpected;fwithln onlyva few years;-to‘haVe'a:
marked effect on production and hence oh 1ncomes and employment oppor-'
tunlties. In reglons where the new farm technologles are not appllcable,
especialiy arid,onesvwithout prohieing‘irrlgation potentials,.there ;s a
lack of kﬁowledgevwith respect to the meanskbi which’agrieultural pro-
duction can be increased un&er existing reeooree restrictiOns. Framed‘in
this manher we eah perhaps come eloser to a decision mechanism for allo- _
cating resources among . and within development institutions.

In those areas where green revolutlon Lechnologles ‘have been widely
kadopted (eg. PunJab) the 11m1t1ng deveiopmental factorsbseem to lie in
‘areas other than“a shortage-of oroduetiOn~Rnowledge."Consequently, in
these areas eﬁphasis perhapsbshould‘be shifted to‘proridinghother iasti; T
tutional services (eg. eiectric hower). :Further, a net shift in aggre- .
gate publlc sector 1nvestments from these to other areas may be appropriate.

In the rice produc1ng areas, further.genetlc research is required to
fulfill the promise of»high-yield rice varieties suitable for planting -
under conditions'where preciSebwater mahageﬁent is not bossible. When
this occurs, however, developers should be prepared to Shlft resources to
Vthe creation of other institutional serv1ces, the lack of which are con-
straining development. An examination. of the consequencee of wide-spread'h
adoption of high-yield/rice in those:areae where these‘varieties have al-
ready had some impactioill help anticipate these needs.

In some areas (eg: Maharashtra) the lack of a well d1str1boted supply
of water ‘for 1nten51ve crop productlon is a key factor limiting farm pro-

. duction, Further, many experts believe that'massive public sector resource



9 -
,‘deveIOpment»schemes; perticuiar1y irrigatibﬁ,cefe.economically iefeasible;
Yet, without substantial effoftejto deveiop areas like these,deoeloping
countries w111 have to cope with the existence of large regional pockets
of poverty and the attendent problems.

, The potential development_contribucipn of teeeefcﬁ institufiohs»in g
these resource def;cientbregione mayvbe perciculafly great. That is, the
priority need inetheeekareas eeems,to belthe7genecetioo.of.production.»

: technologies.which, ﬁhile sﬁﬁstantiallf 1oWec cheh in thelmote well en-
dowed regions; merkedly surpasses’those now preoailing}invthese areas.
The need is for productioﬁ'knoWledge which,economizes,oo thevuse'of the_}
ecarceet cesoufce'(ih'this-case Water). |

In allocatlng research resources, as well as other publlc sector

resources, admlnlstrators tend to focus on those areas where the 1mmedlate

- met ) payoff 1s largest.ﬂ Ogﬁgygwsytﬁece,_ﬁhis;;e:goggwgggpomics‘ This.
allocation decision_critefia,may be inapprooriate, however.. Reseerch
funds es ﬁell as ail:othef'Poblic resoufces'shoﬁid be allocated to maxif' o
nize the‘igggggggporal publlc welfare. (30) vCohsequeﬁtly, in allocating
publlc development resources the soc1a1 consequence of reglonal non-deve~
lopment must be‘cons1deredv in add1t10n to the dxrect cost of and pro-
' bablllty of success in generatlng new productlon technologxes.‘

Thls strategy for encouraglng the development of areas where‘che
new farm practlces do not apply may, after full examination of che prc-
vate and social costs and beneflts, prove to be. 1nfe331b1e, Investment in
‘reseerch, howeVer, is-an investment ;n?idea generation.e It,woold be most

unfortuante to give up on the deVelopment-ofilaggiﬁg areasjbecause
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meaningful ideas as well as people were left behind.

. S_ummar.:‘z. |
The introdﬁctioﬁ‘of gréeh réVo1uti6ﬁAfechnologies has hiéhlighted

and‘exaggerated élready existingﬂdisequilibria conditions in developing
'CQunfries, .Primary‘ambng these prbblems is tﬁe‘dual-féceted problem of
income distfibution. While thé‘distribution of benefits among economic
groups within regions has been less thanygggligarian, the'éxaggefation ’
of regional'iﬁcéme disparitiésfmay'be-tbg ﬁorg'seribuévof_fhe two.

| The income distributioﬁ‘pfoblem higﬁlighte& by the Qiﬁggéinafion of?
highuyieldvvariefies empﬁasizes the fact that development consists of
addressing a series of layered constraints. Research institutions are
only oﬁe among ‘many inétitutions broviding develdpmenf services, the lacﬁ‘
of whiéh couid be constraining the'agricultural sector. The need for the
services of‘these institutions varies among countries as weil as within |
regioﬁs in Ehose‘cﬁuntrieé‘aé a function éf‘the stage of agricuitural
-development. Investments‘designéd to proﬁide ﬁhesé.institutional se%yices

need to be allocated accordingly.
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‘FOOTNOTES ~ *

1. Papers by Schultz [37], Falcon [14]; and Wells [42,43], among others,
are examplés. |

2. Schlichér Van Bath [35]‘also deécribes periods of relatively fapid
incréases in agricultufal.productiviﬁy‘iﬁ Qestern Eu;qpe which occurred
between SOO and 1850 A.D: ;Theéé_increaééé;'he'contends;,vefe a conse-
quénce of‘changesbin (1) popﬁlétibn (2)'p§1itica1 and economic'orgaﬁization,
and (3) the level of égricultural teéhnolbgy.:.éee aiso White [45].

3. Owen  I29]=describes‘two different’mechahisms for organizaing pro-
duction and. distributing incdme‘e— the "Marx Lennist" Mpdel-and the
"Mill-Marshallian" Model.. ,Under,coﬁditions‘whére the'lat;er mechaniéﬁ

'is employed, Boulding and-Singhr[7, pp.30,33] contend,thafﬁ"the objéct of -
: pri#é‘pélicy.fér dévélopiﬁg soéiety shouid bglto éomé extent tb'anticipaté
the,pricé structure 6f the developed éociety‘aﬁd t0'cfeat¢.it.attificially
in thé hope thaﬁ it will. turn out to be sélf—justifying. The‘pricé system
- is simﬁly a stimulﬁs.to:which there can be more than one response. The
differentiatidn‘among the responses, therefore,.must'be‘prqvided by‘dthér,
stiﬁuli.‘ Institutiona1 ¢hanges constitute a most therfﬁljméaﬁs of influ-
" encing béﬁavior respdnse."‘ ” |

4. Pdlyani [10] has writteﬁ'exténsivély‘on this subject.

5.. Higgins {16,p. ix] obsérved, "There seemé to be in the history of each
céuntr& an '@ﬁtimal moment " for léunching development, a short period of
time when.soéiolégical, political, aqd eédnomic factors.cogle9ce to provide
a climatetpnﬁsualiy'favofable for a €ake¥off into eéénomicbgfoﬁth. If such

an optimal moment is missed, it may take several generations to reproduce a
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'similar_sec-of circumsténéeé."

1f de&elopment horiéons are reauced in time, the amount of time
required to reachieve a "once missed" optimal moment may be considerably
1ess than.several‘generations. Nevertheless, the idea that optimal moments
for launching development come and go seems to be valid and useful.
‘hnsmlnger [13] describes condltlonq in Indla in 1971 as perhaps belng ét
such a stage. In‘the same ve;n Adleman and Morrls [ll, p.1212], on the
basis of a rigorous quantitative analysis, coﬁcluded that, "the important
impediments td‘increasing the capacity to develop ére social and pélitical
as well as economic." |
6. See Wunderlich'[47] and other papers presented at the U.S. Agency for
'International Developmeht Sprihg Review;‘Waéhington; D.C:, May 1970.
7. TFalcon tl4,.p.706] notés that, "It is nqt‘an éccidentbphat journals and
newsﬁapers are ndw freqﬁently carfying such'essays‘asv'éfeeﬁ and Red
Revolutions' [26].ﬁ
8. The'probiém of the small tenant farmer is an additional.dimension to
this problem. Land’being a scarce resource in many deﬁélbping countries,
‘much of the 1ncreaée in irncome from adoptlon of new productlon technologles
may be capltalized into the écarce resource, land. Owners of farmland will
have incentives to 1ncreas¢ land rents or to seek’altérnative managerial‘,
‘arrangéﬁents for farm préduction. ' In either case land is scarce while
potential tenants and‘labpfers-are not. Conseﬁuently, thebtenant, in a
disadvantaged bargaining poéition,ﬁmay obtain little benefit from the
intfoduction of medern férm‘practices; |
“9.v The speed with whlch an 1nnovat10n is asénmilated by firms w1th1ﬁ an
industry depends on the technologlcal system into which it must fit [34]

- Where farmers must make large adjustments in their use of credit, irrigation
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anducapieal, the cost éf adoption may be high. On the other hend, ﬁhere
the required readjusthents are”small, the cest of adoptien may be triv;él.
Consequently, the hlgh-y1eld1ng varleties are most easxly adopted when the
cost of their adoptxonkls-low; [Ehe presence of a hlghly developed farm
”reséurcekbase reduces the cosﬁ of adopting, but where the new varieities
can flt into less well developed productlon systems, the cost of adoption
may also be small::BIn the 1atter 31tuatlon, the contribution of the
1nnovat10n tototal output is apt to be smaller than in. cases where the
‘productlon system is more hlghly developed Thelr adoptlcn, however,
" may prov1de incentlves for other 1mprovements 1n the productlon system
_at a later time. ‘The‘authOrs are grateful,tq Harold:Breimyer‘for drawing
this to'éheirnattehtion; |
10. Maharashtra is an extreme example of the lack of condltlons necessary
to achleye markedelncrease331h farm outpqt,v Whlle‘there are a few other
states in whfch:resoerce,arallebillties are similar te those in Maher~
ashtre, there areielsebmeny:ln Whichbreihfall and irrigatloh mahe the neﬁ
farm practices more~widely,applicable. Furiher,vregardless of the‘levelv
of-developdeht;ef a'parrdcular,region,»there existvwithin each region
(ste;e) substehrial differences among_districts (counries) in the lepel
of resource evailability”ahd egriculturel develqpmeht (38)r
11. Thebsrimuli-for labOr hoveﬁent from rurel'to urban areas‘ls described
‘ahove in terms ef a general opersepply of farm labor relatxpe to demand
The preblem is also related to the dlstrlbutlon of productlon resources
within the farm,sectqr. »Persons mos} apt to migrateifrom rural to urban
areas are_laddless and'seﬁilandlessbaaborers; ~Seme‘writers (e.g.[:4il‘l,

* who emphasize this latter £QCet of’hhe_prohlem, suggest that’landhredistribution ’
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may do muchvto minimize population movements from rural areas. This may’
be a feasxble pollcy 1nstrumcnt -where Lhcre are producrlve land resources
to redistribute. However, where (1) there is relatlvelv little land to
redistribute or (2) that which is redistributable has 1ow prodiction potential,
' ﬁhis instfument will have little effect. |
12. Dandekar and Rath [11,p.32] concluded that the level of rural poverty
- (measured in terﬂs of dietrihutioh of per capita éonsumer expenditqres) was
no worse in 1968/69 relative to 1960/61. In ufhen areas,fhowever, mean per
capita censumer exbehditures deelined huring ehe same period. This naffbwing

in rural-urban income disparities is largely due to increases in thée number
SR : AR o , :

7

of urban unemployed. This is,‘in'turn,.partially a_reeult bfvmigrations
from rurel to. urban erees.

13, 1In the United'StateS, this phoblem has been acknowledged only recently--
the reglona] development commissions were not eqtabllshed untll the: early
1960's. The problems assoc1ated with reglonal dlspafltles 1n per capitd
_income and the income prob]em; of Lhcismall farmer dld not .receive major
attentieniin this country, beCause, in each case, the number of persons
affecfed were small relative to the total population. See [Bi]r In the
deﬁeloeing eountries, these problems are apt to be more'severe'beceuse:
.(1) the number of persons: affected are apt to be lalge and (2) through the
intervention of publlc sector 1nstLtuL10ns the time required for these -
problems to assume major proportlons has been reduced

14. For a somewhat different emphasis from a'Latin American perspective
see [41].

15. Further clarification of what is meanf by a small farm is needed.

While it is not clear where the dichptomization occurs, there is some poiht
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where the amount of land gultivated becomes éo émail ésvéo make that farm
incompatible with a commeréial agricultuie. From the standpoint of a farmer's
‘ability to adopt ﬁew_productién:technoiogieé; this disfinction‘is imbortanﬁ,_
because the use of thése practices also implies the use of purchased inputs.
To obtain‘the cash needed for their purchase the farm operator must prodqce
soﬁe volume of output for commércial sale. Conseéuently, insofar as the
amount of marketable surplus is related,;o fa:m>si;e,béo_also is the ability

- to adopt modern productién’prdctiées.

Many smali farmers are esscntiﬂliy landless or éémilandless laborers 3
who depend primarily on wage employment for their income-f39, p.4]. Consequently,
for this group the wejfare effects of the prbduction technologies will dpend
largely on the Qmployment and wage effects for hired labor.

»Nevertheless, there are a large npmber,bf persons‘with farmé thai, while
above this cOnceptuél miniﬁﬁm, are small. Iﬁ}is to farms iﬁ this latter
grodp théE’the détabin the teXf refer.’f
16. Irrigatioﬁ equipment, and ceftain harvest implements (e.g. reapers and
threshers) are not-in themselves easily devisible.b’HowéQer, smali farmérs
in some areas can purchase water from neighbors at rates slightly greater
than the marginal:cost ofqumping [46]. Also, férmers:ié some areaénin
India are beginning to sharebthé use of‘wheattthreshersf' Tﬁus, even though
many»small‘fafmefs cannot&affbrd to puféhase some of the impiements associated
with using the'new pfqduction technologies,»a.fractiénization of implement
services is’possible my means of custom operations [40, p. 1.

Also, the dévelopmént of a pﬁblic.irrigation system requires a'lérge'

: initial cépital outlay, and in this sense is a 1um§y.input. Neverthéiéss,

the cost of dévelbping and operating public irrigationsySteﬁS‘as well as



‘the related services ean'be;oppurtioned among,farms'of'all sizes Within;

theJarea served._

17. FRepeftedly; small farmers a&opted these practices mere siowiy ﬁhan
1arger farmers. That sﬁall farmers adopt innonations less ranidly thani
large farmers is well documented [34]. In funjab ‘however, theere]ativély

slower rate of hlgh—yleld wheat adoptlon by smaller tarmers may be partlally

.explalned by a short run 1ncrease in the prlce of seed wheat.- In 1965/66,v

the demand for: h1gh~y1e1d wheat seed greatly exceedcd .the supply Reportedly,

only large farm operators had personal acquaintances With the right people or

sufficient»cash reserves to purehase these seeds at the extremely high black
market prlce for hlgh"y1€ld wheat seed. By 1967/68,'the supply of high~yield
wheat seed had increased suff1c1ently s0 that this seed was, avallable to all

farmers at auprlce only_sllghtly greate;'thanlthe actual-market price for .

" wheat.

18. Also noteworthy is the fact that labor as a percent of total expenditures

- per hectare is lower on farms using new varieties and related inputs than on

- farms following more traditional practices. The large ahsolute and relative

o

increases in the use of purchased inputs (seed, fertilizer, irrigation, etc.)

permits large absolute increases in theiuse of farm labor without requiring
that the factor share of labor‘also increase'(the amount of labor relative
to the total package of productlon 1nputs)

With respect ‘to 1ts employment problem, India faces the double dilemma.

- of obtalnlng simultaneous increases in: (1) real wages in agrlculture and

(2) the number of real farm employment opportunltles. Changes in wages paid

to farm labor depend on changes in the product1v1ty of 1abor. Changes in'the

'product1V1Cy of labor, 1n turn, depend partlally on changes in the aggregate

. factor share of labor. An increase in the-factor share of labor does not-
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neceésarily imply the direction of change in labor productivity. Nevertheless,
anvincrease in the factor éhare of labof téndskto offset other forces which
increase 1aBor.productiVity and hénce wages.

If the factdr‘share of labor declines, theiability of.the farm sector
to productively absorb more farm labor is compromised. This is because the
rate of expansion in agricultural production is constrained by the rate of
increase in aggregate demand for farm products. If the factor share of -

labor in agriculture declines more than in proportion to the increase in

- aggregate demand for farm products, farm employment opportunities may not

increase.

In India, however, unlikeﬁthe United States, land is dear and.labor'is
for the scarce"input (land) rather than labor. Lessons ffom Japan and
Taiwan are inétructive Qn this point. SuBstiguting'for land, increasgd use
of biological caﬁital in.thése'countriésvpermitted éimultaneous iﬁcreases
in: (1)'agricultural output;(Z) farm emﬁloyment, and (3) farm labor produé—
tivity [8, 20]. o I - ’

*19. That many farmers are employed for iess than some nofmative full‘
employment year may stem from two somewhat different factors. The firstv.
stéms from the fact that included in the number of fa:m cultivators gre
many smali.farmers”whose laﬁd‘holdings are sé'small that thé major source of
income is from wage employment [39, p.4;.ll, ﬁ.lB]. These persons, whilé
classified as farm cultivators, are actually semiiahdless or landless laborers

(cf. ante. fn. 15). A related aspect of this phenomena are those farmers .

whose land has only limited production potential. Farmers cited in

Maharashtra are illustrative of this. -
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A somewhat different facporvstems‘from:fhe tendenéy of many farmers,
particularly large farmeré in south Inéia, fdr a variety of’reasons, to
avoid manual labor. As a COnsequence¥.thé reﬁorted ekiste&ce of a‘large.
potential supply of family labor based on‘aggtegata measures of‘ayerége
farm‘emﬁloyment Ey farm bpefators relative to some normative measure of a
full employment year may overstate the actual supply‘of family labor.

20. Using data from 150'fafms in each district the»folléwiﬁg employment

model was tésted-using‘@pltiple regression procedures.
. TTTT—— e

L

£ ] (Xla":"xny Lp9 LC)

Lo=¢ (X,...X, P Les L)

P n’ “Lp’

L

o ¢ (Xl,...X , PLC’ Lf, LP) where,

n

L Lp, and LC are the number of man-days of family, permanent, and casual

£
labof employed per year, respéctiyclyg Xlgf.}xn.are the qﬁaﬁtitjes of other
production inputs empldyed;perlfa?m;.dn& PLp‘énd PLclaté;the daily wage

paid permanenﬁ and casua; labor, respéctively.

Permanéﬁf labor is thét labor which is employéd-bn farms on a full

time basié.‘ Casual labor is employed only du?ing periods in which the demand
for farm labor exceeds that supplied by family and permanent labor. For
details see [39]; | ‘ . |

21.  On the other hand, the iﬁtfoducéioﬁfdf‘tfactérs 6h lafge Indian farms
may create economic forces which iﬁdéce farm consolidation;‘in absence of
public sector intervention, and within the limits imposed by the relative
differences in the pfice of labor aﬁq.capital,‘these forces could lead

‘to a capital intensive-~labor exteﬁéiﬁe agric@lture in areas like the

Punjab. Whild the results described in the text suggest that tractor
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adoptioh has ndt seriously jeopordized farm employment opportunities in
Ferozepur, economic forcgs-pelated to their adoptiqn whiéh eﬁcourageb'
farm conédiidatibn.may. This.problem‘is not épt to be_és.sérioﬁs in
India as in other'coﬁntfies because iaWS'regulating maximum farm size
havé alréady beenviﬁplemented iﬁ most states.

22, in any gvent,vthe aggregate effect of tractorization on farm employ-
ment maj be_quite small, This is because the vast mojority‘of Indiaﬁ
farms afe,éméll and small fatﬁers have difficdlty méﬁiﬁg efficient use
-of tractofs. FOr,example,;in‘the'Ferozépur sémp1e, traétérs'ﬁere
-coﬁmon1§ owned on farms of 25 hectares and Were not present on any farms
of less ﬁhan lzvhectares. In Punjab, less thaﬁ 20 percent of the.farms
exéeed.lo hectares and in other‘stateslthe proportion is coﬁsiderably
smaller. Small farms can, in theory, rentvtraCtor se:ﬁices.'lﬂowever,
with only a small pértion of the farms largenenbugh fp,eéonomically'.
purchase farm tféctors,-fhé_éqﬁply of tractofs:avaiiable'féf cﬁstoﬁusér-
vices is apt to>be considerably sﬁéller than the pOteptiél‘démand for
custom tractor services. .

The possibility existsbthat specialized custom tractorbfirmsvcouldr
be organizéd_to meet this demand, as has been the case in Thailand. To
date,'hdwe&ef,'théy have ngf become conépiguous oﬁ‘the_In&iéﬁ scene.
>23. A notable éxceptidn‘is Scﬁultz (365. .

24.. Hayami and Ruttanb(éo,pp.1124—1126) iilustr;te the application of
this princip1é witﬁ»comparisons betwéen the United States and Japan. ‘In
Japan 'the obportunity ariéing from the declining price ofrfertilizer:'
‘rglqtive to‘the.price of land was exbloiteq through biologicél»innovations.

Seed improvements were directed to the selection of varieties more



responsive tokfertilizers.“ In the Unlted States, ""a decline in the
prlces of land and machlﬂery reldlee to wages encouraged the substl-.
tution of land and-power‘for 1abor...this.substitgtion generally in-
volved mechanical innovetioee."
In both countries the- generation ef‘tﬁe-respectieexkinds capiiel

(labor saVing'or‘land seving)iwere the'ppoduét ofvpubiic sector research
~and development; In-eeeh eese; ehe ser§ices provided By the eublic
sector'institutioﬁe enabled agriculture to maxiﬁize'fherreturﬁs obtaihed,
frem the eearceSt reseetce. |

25. fhe country ‘is more. heterogenaxe than theruse of thcse three reélons
would lead the reader to belleve. Further; ‘the proposal is framed in |
terms of reallocat1ng publlc development.resources tollncreese the bro-

ductLVLty of farmers in reglons where the new productlon practlces are

not appllcable. Even w1th1n_areaS'where the new.practices have had some .

impact, there are some farms on Whlch Lhese practlces cannot be adopted
because the supply of water er some other resource is 1ack1ng.-.Conse*
quently, the examples used here, whlle useful 1n descrlblng a publ:c sector
1nvestment strategy, abstract somewhat from the spec1f1c nature of thc

dlsparltles in productlon opportunltles among'and w1th1nvreg10ns.f
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