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Prelimina Vrsion 
For Workhop Discussion only 

INCOME DISPARITIES IN THE AGRICULTURAL SECTO: 
• -:REGIONAL AND ,INSTITUTIONAL STRESSES. 

,DonaldK. .Frebairn 

The central concern ox Tnio papers1 a review or ,ne-reL&5T;Qnsn3p 

between equity and development. It seems fair to say.that technologichl 

and economic considerations have been the dominant onesin .thetsystemtic 

study of development over the past twenty-five years, and at leapt 

with respect to the intervention of economists, theoretical formula­

, ,tions have emphasized rapid ,growth at the expense of a wide distribu­

tion of the benefits. Growth models emphasize capital accumulation 

and provide for disparate income levels, assuming behavior patterns 

which permit the transfer of a significant fraction of high personal 

income into investment capital. And, of course, these models have 

had a-direct influence on development policy formulation. 

I 'As far as development of the agricultural sector, is concerned, 

no single breakthrough in recent years has had the impact of the "green 

revolutfon," with its technological definitionj and, with the correspond­

ing. economic and social influences. The thesis: of this paper is that
 

the technolog, of the, jhigh, yielding varieties systems ..as- employed in
 

practice and as. facilitated by national :and: international ,agencies
 

exacerbates the. already substantialoinucome inequalities 9pns, 4­

' 	 cultural .populations;.. In this respect, the technology operateg iy two 

.. mdamental ways: first... the technology is highly selective in adapta­

tio PAiclar ecological zones and second, because of~technical 

1 



requirements it operates to distort even further the inequitable
 

tstribution of 'incowe and'Vealthr withn the efavored zones.
 

In its simplest formi thelhigh yield varieties technologr is a
 

scientifically developed procedure for growing a crop in a manner dis­

tinct from, traditional and established farming ipractices, and which 

results' in :yields:-substantially greaterithanvthe traditional. methods. 

its. implementation .andWhile 'it is essentially abiological process, 

social and economic aspects.facilitation have dnportant political, 

a ;definedThe'7mbst -basic'elements of the improved technology include 

calendar of operations, thorough land -preparation, use. of ,genetically 

improved"seed, precise and ,significantly higher chemical fertilization 

programs,swater 'control,.and plant insect, disease, and other pest
 

protection.
 

On the surface there appear to be ,no,significant elements in the
 

improved production system that cannot ,be employed on the smallest as 

well as the largest farms in the favored production zones. Neverthe­

less, in his introductory statements at,the beginning of an international 

conference on the Puebla Project inAugust,.1970, Dr. E. J. Wellhausen,
 

Director General of the International.Maize and Wheat Improvement 

Center, pointed out- clearly that the green,revolution had moved ahead 

on its own momentum, primarily among the larger, more commercially­

minded'ohd well-established farmers. 1 He pointed out that Mexico's 

wheat 'productionis concentrated in the irrigated valleys of the Northwest 

1,. J., Wellhausen, -"The Urgency of Accelerating Production on
 

Small Farms," Strategies for ficreasing'. A culturl Produiion 'on
 

Small Holdings, CIMMU, exico, 1970.
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and' sOihat.ln the :Ba~jio; teJmrwdehooe i cr pouto 

have been adolptd intthe ares with6,the:,best rainfall .and~by the 4arger 

and more commercially oriented farmers. Even sorghum grain, which has 

the capacity to gro.win dry-regions.qithivariable rainfall, is grown 

on large commercial farms, in the better natural rain-fed areas, or even 

under irrigation. We note also that Brazil has enjoyed considerable 

success in modernizing parts of its agricultural sector, particularly
 

in Sao Paulo and the Minas Triangle, and has made important advances 

in the systems of maize production using internationally known and 

developed technologies, but little has been done.to alleviate poverty 

in the rural conmmities of the Northeast. Guatemala, Ecuador,
 

Colombia and Peru have all made important progress in modernizing
 

elements of their agricultural sectors, but in almost all cases the
 

advances have been selective. Guatemala has increased con produc­

tion, in the Pacific lowlands, to meet urban demand, but the mass of
 

the rural population live in the highlands. Colombia emphasizes..
 

research work in::its rich .valleys and..lowlands, but most of ,the rural 

people.. live 'in the highlands. In a similar, manner, Ecuador. is concen­

trating its production efforts in a few favorable valleysq.andin the 

Paific .coastal areas, yet there too.most of therural ..people are, 

located .in,the highlands. Both :Peru :and Bolivia ,are making roress 

in supplying.their rapidly expanding :urban,.,populations., :but..the.,larger 

rural subsistence sectors in,.the highlands are being bypassed-., Torough­

outl:.most of: Latin America -:,the .tendency,.has been, to co.ncen trat .e,-he 

modernized and technical agricultural production systems in the ecolo­

gic llym6io faorable areas and- ith'the 'better -situatedfLers. 

http:sOihat.ln


Whileithe ,structure of agriculture uin-Aaia', insZyWsp5Pect5, distinct, 

the ,consequences,Of moderniztiontarenot aU so.,different,... 

,-Interflegional,,Disparties 

The physical resources available to a comunity or a region will 

largely determine the potential for benefiting from the hLgh yield 

variety technolog. Soil, climate, topography, irrigation facilities, 

population densities and market location all vary between regions, 
and 

these physical and locational factors in part determine the relative 

success of the new technologies. The two most significant break­

throughs over the past 25 years have been the development of the new 

A look at the adaptability of these
wheat and rice production systems. 


systems may help to clarify the effects on farm income growth between 

geographic regions.
 

Rice 

S'If we look at rice and.'confine ourselves to the Asian countries
 

the late 1960's approximately 81(excluding China) we can -note that in 

While there seem to be
million-hectares of land were planted to rice.
2 


,varieties
no studies w.ich directly define the areas in which the new 


maybe used, there is some work reflecting the rate of adoption of the 

new varieties. -Barker-and Mangakas, in a paper presented at the XIV 

Intern'ational Conference~of -Agricultural Economists., discuss the 

'envirofental .ftctors :influencing theperformnce ofhigh yielding 

2 
2IRRI, c.q,Researchand.Training in the 1701s. Los Baeos, 

.. ...... 'v'f.Philippines, 19'r. .
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varieties"of rice and wheat "n,Asia. 3 While "-their paper. principafly 

explores the coparative. growth in use, otIthe new ,varieties:,! tdoes 

provide useful insight, into the potential-, areas which can receive.the 

benefits of the newer techniques. The authors point, out:that.most 

rice is grown under conditions of seasonal rainfall and.where..there is 

an absence of adequate water control; plantings are subject.t, the risks 

of both flood and drought. Up to the present time new varieties have
 

not been developed which significantly help either the upland okdeep
 

water rice growing regions. Adoption of the improved systems in the
 

rain-fed wet-rice areas, although technically feasible, does not offer
 

the potential differences in yield that hold under favorable irrigation
 

conditions. In addition, since the improved systems require substantial
 

purchased inputs, the uncertainties about water supplies inhibit culti­

vators in the rainfall areas from risking their precarious domestic
 

ecnoqr by adopting the system. Barker and Mangakas give the following
 

estimate of rice planting area (by land type) for South and Southeast
 

Asia: 

Land Type Effective Crop Area Production
 

Irrigated 
Single cropped 10% 15% 
Double cropped 10% 25% 

Subtotal (20%) (4,0%) 

Rainfed:
 
Deep water 10% 8% 
Other 50% 42% 

Subtotal (60%) (50%)
 

Upland
 

TOTAL - Allareas and
 
production 10
 

3 Randolph Barker and Makar Mangakas, "Environmental and Other Factor 
Influencing the Performance of New High Yielding Varieties of Wheat and 
Rice in Asia." Mimeographed paper presented at the XIV International Con­
ference of Agricultural Economists, Minsk, U.S.S.R., August 24-
September 2, 1970. 
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•: F6r.the:rice!.technolOjgieS which are now available, only twenty 

crop lands have ecological conditions favorablepercent'oflaWhlable 

to M lopticnd. 'While future work-is programmed which may broaden the 

the workprodution .'zOnes':that_can benefit from the new technologies, 


to'date. has .been highly selective 'in:-terms of regions.,with potential
 

tb&receive the principal, benefits. 

Wheat
 

... ......-r---.1 of the 
The favorable enVzrUUMaCt &-U - a 

high yielding wheat varieties systems of production are quite comparable
 

The systems have been designed for application under
 to those for rice. 


irrigation, although they can be applied in a few production zones
 

For the areas under our current
with highly favorable natural rainfall. 


purview, these requirements are less limiting with respect to regional
 

adaptability than for rice, which is by far the more dominant crop.
 

Wheat is grown almost exclusively under irrigation in South Asia and,
 

of course, hardly at all in Southeast Asia. Out of the approximately
 

22 million hectares of base area sown to wheat in South Asia, an esti­

:mated 9.4 million-hectares were planted to the improved varieties in
 

This means that well over 40 percent of the wheat lands have
1969-70.5 


incorporated the improved system, and expansion still continues at a
 

This rapid adoption is not unlike the experience of Mexico
rapid pace. 


ii which the improved variet es reached 90 percent and more of wheat
 

III, op. cit. 

5Dana G. Dalrymple, "Imports and Plantings of High Yielding Varieties 
Develop­of Wheat and Rice in Less Developed Nations," Foreign Economic 


ReportNo...8, U...D.A,,,. 1971.
 



acreage a few years after introduction. 6. .The circumstances in West 

Asia and North Africa are distinct with respect to the ecological con­

ditions under which wheat is grown. In these regions only Jebout 6 per­

cent of the wheat plantings were reported sown to the improved varieties 

last year. It should also be pointed out that the great majority of the 

world's wheat supply is produced under natural rainfall conditions,
 

albeit for the most part in the more well developed countries.. 

On balance, even for those crops on which substantial progress has
 

been made, the great majority of the production regions in developing
 

countries are standing to the side while others gain coupetitive ad­

vantage through the application of the modernized production systems.
 

And, while it is difficult, and, with the data currently available,
 

perhaps impossible to put exact numbers on the share of regions and
 

agricultural populations obtaining direct benefits, it would be hard to
 

imagine with current agricultural techniques a potential advantage in the 

intermediate term according to more than 20 percent of the production 

regions. It is somewhat uncertain whether or not populations would be
 

denser in the favored regions of water control, but they would probably
 

not be.
 

6 Delbert Vren gives an excellent report on the locational differ­

ences and quality of land as explanation of the differential histories
 

for the spread of wheat and maize production systems in Mexico, "The
 

Rockefeller Foundation Program in Cornad Wheat in Mexico," in Clifton
 

R. Wharton (editor) Subsistence Agriculture and Economic Development 
He details the geographical shifts in location of wheat production,
 
resulting from the improved production systems designed for the irri­

gated areas at the expense of wheat plantings in the non-irrigated high
 

valleys and northern plateau regions.
 

TThe.1968 F.A.O. Production Yearbook indicates that less than 20
 

percent of The world's wheat production occurs in Latin!:AmriacA Africa
 

and South, Southeast and West Asia.
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Institutional Stresses
 

Equally significant are those institutional structures and forces
 

and the technological requirements of the production system which
 

Jointly serve to discriminate in the distribution of benefits between
 

social groups within the favored regions. In the short-to-intermediate
 

tU periods of a new and significantly more efficient production system, 

the early adopters are able to capture a significant surplus profit 

when the innovation affects a product which has either a massive market 

compared to the amount produced in any production zone, or is imported
 

in significant quantity. While we cannot say with certainty what the
 

long-run effects in the distribution of gains of technological improve­

ments might be between producers and consumers because these will be
 

dependent on the relative demand conditions facing produders as a whole
 

and their relative bargaining position vis a vis political power, we 

can expect in a market-oriented society, except under the most unusual
 

of conditions, that early participants will reap substantial net gains. 

Not only this, but in a dynamic context, those who have felt the 

benefits of advantage reasonably can be expected to make every effort 

at consolidating those benefits and using them in part to perpetuate
 

the, favored position. 

Land Ownership 

Dhe most obvious of the factors determining who will receive the 

,benefits is. who owns the land. In low-income agrarian societies, a 

great majority of the organi ing institutions of the society center 

around the, ownership of ,land Classical econoMics attributes to land 
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the- role. of residual claimant after, all other factors. have received 

their payment; in accordance with their productiyityy at the marginor at 

their opportunity cost in alternative uses. .. or the short-rln, l!and 

owners would be expected to receive much of the surplus ,profitt.from 

than make1 :pass­the innovation. Without for the moment doing any. more 

ing mention of the complex influences which the innovation may have on 

andi.consumers,the distribution of production benefits between producers 

it is possible to identify, at least conceptually, the narrowing: band 

of producer beneficiaries. Even in the highly populated regions of 

Asia, where numerous forces and much time have worked to break down 

a thirdexcessive concentration of ownership, it is estimated that up to 

of the labor force dependent on agriculture are landless workers. 

Admitting that at least some from this group may find more days of 

employment with the new technologies than was true before, there is 

little reason to expect that their wage rates or position in the labor 

8 
In fact, there are indicationsforce will be significantly enhanced. 


is a strong facilitation
that a corollary of the high yield varieties 

for mechanizing agricultural operations; the model for modernizing 

agriculture is largely that of the United States and Western Europe, 

for their technical and mechanizedboth of which enjoy world fame 

8 
Mr. Richard Critchfield, on leave from the Washington Evening Star 

traveling fellow of the Alicia Patterson Fund, was asked toand a 

reflect on the meaning of the "green revolution" when Dr. Norman Balang
 

from Jakarta, RC-10,
was awarded the Nobel Peace Prize. His letter 

October 30, 1970, of the Patterson Fund series, reviews the forces at 

work tending to displace agricultural workers in the villages of-, 

Punjab and in Indonesia. He vividly points out how the shifting-productic 

economr of the high yield varieties works to break down an evolved system 

of mutual rights, obligations and responsibilities; the new systems 

although more efficient and seemingly more economical undermine village 

social welfare systems established over centuries. 
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'4oeiituraj , syste, . :Thj:'	application- of biological sciencec and
 

-
enneeiize opk -hand , in 

means 

-,mecdhnical 	 ate' hand-in z these. exwmXes, and to 

*'motobservers the 'demonstration effect of modernized, agriculture 

In most countries "encouragingthe-iitrodctionof bth*(elements. 


agricultural mbodrnization, there, are arrangements and institutions
 

of

subsidizing theintroduction of mechanical power at the expevmi 


it must. be recognized that, particularly in areasemployment', although 

of multiple cropping, the precise calendar of operations bet;een harvest 

and the fol-lowng planting provides such a short time period 
that farmers
 

my be forced to'use mechanical cultivation.
9
 

Information Networks
 

But, the institutional arrangements are far more pervasive 
thilm
 

just who owns the land; there are numerous concommitant elements. 
The
 

in the precise applicationhigh yield varieties technology is exigent 

and this precii3ion
of science to the agricultural production processes, 

makes access to the work of the scientists of extreme importance.
 

Tying into the networks of 	the experiment stations and 
the extension
 

service is essential if a farmer is going to be able to gain the maximum 

benefits not only from the first application but just as well 
from the 

The largest benefitssucceeding generations of improved practices. 


report in: the New York Times.on November 1, 1970,A short news 
are being increased by the reported that Pakistani landless and jobless 

The opening line states that a farmer having received
 green revolution. 

$4,500 tractor is releasing his threetenants -- he does not now
his new 

need extra labor. The news'report-quotes a West .PakistanPlanning
 
offul.l mechanization on: farms

Commission official to the 	effect that 
to 700,000 workers in 15 years.

25 acres or more could displace 600,000 
gone fromof tractors in Pakistan has

It further cites, that- the number 
3,000 in 1960 to 20,000 'in 1969. While it is true that both this and 

the Critichfield 'citation'areIjournalistic reports,'they 
represent a very
 

real interpretation of the perception of peasants and officials 
in the
 

.,egions affected. 
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of 'iro~ng~tehnoloyh&\ve been reaped by' those who get into this kind 

early In the game. -Innorthwebt Mekico ,t where much ofr the new. wheat 

techaolo&-was- fI.-t workedout, farmers iearned that, there".were " enormous 

rewards for'.the early vsers,. If they could,)anage to be' the first 

einrusted to produce 'a' nei variety, the read iwas double: :inkthe. f4irst 

placq, they. had higher 'yl elds 'than-were (possible before; .and second, 

they were:ofte' able'to a'e11 'their crop'as :seed -for later adopters at 

much hi.her than commercia-,Vheat , market prices.' These -opportunities 

were aff6rde'dto those. :famrs -who travel-led, who knew exactly-what 

was goinig on, "who read farm migazines, who visited the experiment 

station, who constlted with the technicians working.on improvement
 

problems, and'who were repe6cted members of the community. -While..-it
 

is true that these men were important and often larger landowners, they 

were more than just that; 'invatvemant in the process requires 'more 

than Just owning land. An important fraction of the lands in North­

west Mexico';re 'ownedby the elido'sector, yet this factor'of land owner­

ship has not in and by itseif'been-"enough to guarantee, a wi6rdeparti­

cipation in the progress and rewvards" of: the bountiful agriculture 'of 

this one.10 

; I01 do, not forget!-having;been in the Yaqui Valley, Sonora, Yexico, 
in the Spring of 1963 when the regional experiment station (CIAVO) held 
its annual field day. Thousands of farmers from all over the Nozthwest 
attended, 'but what was most notorious to me: on that occasion was a 
full page announcement in the local newspaper in which the leading 
ejido sector leader signed in the name of his ejido a note of gratitude 
to the experiment station for having for,the first time invited the 

ejidal sector to participate in the field day; this, although similar 
field days had been held for close to '15years and the region had
 
obtained international renown for the results of applied research and
 
their incorporation into farming practices.
 

http:working.on


,Resource 1Deibve1opent-: 

It; was .ntioned arlier that xwterrcontrol Is, one ,of the most 

critical 2factors in the high .yelding--vadretiey:teconlov. *The prac­
.nve.t'ices which must be followed subtatial. purchased inputs,9: and 

unless: ifamrs can, depend_.on,!an +assuredsupPly ofiwater,. the risks of 

investment are far toohigh.,The rapid.expani on of Private tUbe-well 

installations ,in '.South, Asia.,and the Phij!!ppines, in the-past five, years 

:is 'testmon to ,boththe inrequisite. naturq of water the modernized 

ifarming .systems :,and ,.the ,expected.profitability of the-package of 

practices. ,. The area~irrigatdUbY ,tube wells ,;is.rep.rted to ,have 

increased' insWest Pakistan from .less.,than 200,00 acres .in 1956-57, to 

2',j50,000acresby 1966-67,l.and in ndia from 7,083,000 hectares in
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1959-60, ,to 8,A45,000 hectares .in 1965-66; the number of tube wells 

installed,by :the -Philippines Irrigaton Service.Units, increased from 

5,000 wells, in l968-69.13
-about 600 wells in 1964-65 to over 

. Farmers,%vho:knowhow to -modernize ,,their farming systems and who 
can.,make,arrangementa to carry.outthe improvement plan have been richly 

-Charles _Robert son, studied tube well irrigation in the'rewarded %$ -Mr. 

His study details a number of salient points.
Philippines in 1970. 


............•... ...
 

J overnment ofiPakistan, CentralStatiatical.,Office, Pakistan
 

Statistical Yearbook 1968, .:Karachi, January 1970, pp. 136 and 1.I
 

; Government of India, Central, Statistical Office, Statistical
 

p. 100.-Abstract: India 1968. New Series No. 16., New Delhi, 

13Charles Bobertson, unpublished thesis draft, "Economic Analysis 
of Ground-Water Irrigation in Nueva Ecija, Philippines," Ithaca, 1971, 

IbTid
 

http:l968-69.13
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In the first,place,' investment in went irrigationxsystems can:ibei at'
 

highly prbdUctive activity; the internal':rates of.!return ini the,
 

Robertson study area in the Philippines). were Tetimated toi have ,a -potential
 

of more than' 30 percent under favorable conditions,.and even,!higher for
 

shallow wells. A second feature- of pump irrigation "was the ,rapid,
 

expansion over the past several years noted above, and the -ten.ftcy for
 

Philippine farmers, particularly those with larger farms to, make the
 

investments notwithstanding the relatively unsuccessful program ofi the
 

Irrigation Service Units when this agency worked with the Farmers'
 

Association in promoting tube wells,
 

Robertson presents interesting partial evidence concerning the 

distribution of the surplus profits. In Nueva Ecija, Philippines, and 

under a traditional 50-50 share-cropping system, the introduction of a 

shallow well was estimated to increase gross income per hectare by 

858 pesos in the dry season and by 304 pesos in the wet season. (This 

compares to an expected 800 pesos per hectare annual gross without 

irrigation.) Thus, when landlords and tenants share the extra cash 

costs, of operating the pump, the tenants receive a significant part of 

the benefits of the new technology, with only modest additional labor 

inputs. Under cash tenancy, the landlord is able to charge for some 

fraction of the capital costs of the irrigation investment, and the 

tenants' share drops proportionately. The Philippine Agrarian Laws 

provide for the elimination of sharecropping with the substitution of 

cash rentals, owner cultivation, or owner administration. Although not 

well documented in this study, there is the suggestion that large farmers 

who are in strong capital positions and who are able to provide the 



much! of their farms s possible to 
requisite maemmnyn"Vre- shiftin& as 

nearly capturing the.fulli. advantage
direct a.!ntrationAhl5.-c 

-of the ,modrnizedproductin= system.. 

water developmentEven, the nodmnalyiprivate 'investments in have 

whether they, are in capturing.-a fraction of 
significant -public aspects, 


or in the
then not: available to others,
the.floV of,the vater which is 

:direct and indirect subsidies so often. associated with resource develop­

ment.-, And, of course, the publicly-developed projects usually have 

to these ,increasedelements .of subsidy involved. Accessimportant 


favor of larger and commercially oriented
 
resources is often biased in 

andof small ovner-operators, tenants
and to the indirect expensefarmers 

landless workers. 

Aricultural Credit 

the improved technologyof small farmers and tenants inInvolvement 

As we have pointed
depends importantly on the availability of credit. 

the highcontrol in order to useout, the requirement for adequate water 


and

yield varieties technologies has created a demand for tube wells 


for investments in

low-lift pumps. Notwithstanding the rapid payoffs 


the initial capital requirement is high and often
 
water development, 


We mentioned the profitability of
of small farmers.beyond the means 

vell installations in the Philippines; there, a shallow vel with pump 

anrepresents about US$1,000, and can earn estimated 30-TO percent 

For small farmers provision of this kind of 
internal rate of return. 

usually dependent on credit; in many instances, larger farmers
capital is 


are able to directly
with other business or professional interests 


of deep vells
 
even the far more substantial investments

finance 



without recourseto credit institutions. But if the obJectivel4. to 

incorporate) as' many, small-.producers as possible iintoe t:he modernized 

production,-systems, it 'is necessary to...tfacilitate;,,thedevelolnient 

:of .their.resource base.' 

Ofrcourse, additional working capital-,o particularl.y, for .;fertilizers, 

must be financdd., Bothl-institutiona credit, land traditona village­

level. sources are able to make some contribution toward :satisfying 

the needs, -although small farmers have limited access to the:.amounts 

and forms, needed to modernize their- farming systems. 1 5 Two 4important 

factors are, at work tending. to limit the expansion of -credit for -small 

farmers. The first is the cost of the 'credit; increased administration
 

per dollar loaned-and the presumed increased-risks associated with
 

small loans make the cost of supplying credit to small farmers higher
 

than it "is to large farmers. Since interest rates for institutional 

leaders are either fixed-by law or custom, the extra costs bite into
 

profits; since the total amount of funds available for lending is 

always,short, managers'show more profitable.operations by selecting
 

larger farmers who can both borrow in larger units and who offer lower
 

risks'of losses. Thel second factor centers on the ,structure of credit
 

' 'istitutions,. Comercial banks, cooperative credit societies.,and public 

'agriculturdl banks are -linked to that segment. of ,the rural society which 

has 6cess to the networks of. technical knowledge., the, physical resources 

of -ldnd,and 'water and political clout.,: It, is ,,hardly,surprisingthat 

these same -farmers are., the principal credit clients. 

For example, less :'..han ,10percent. ,ofMexico I'S,,farmers .hMve, access.. 
to institutional credit. Donald K. Freebairn, ,Prosperity. and Poverty, 
in Mexican Agriculture," Land.Economics, February 1969, pp. 36-37. 



' I.Ohae'alluded aboveto the'possible displacement: of: workers; in the 

applifaton of the-hi'h.,bield:,varietiesiproductionsystema;.,theti4 : 

importance of providing employment opportunities in -low -incomel countries 

S4ftia",rapfid populationogrowth- rates, makes.it mandatory to consider more 

exPpijctly the employment"raificationfs of *rapidlymodernizing 'agri­

cultai e . Anumber .of basic elements work to make the -modernized 

:8ystits'J.dapital- as contrasted, to labor-intensive -, dependence. on 

•iriiCation, chemica" fertilizers , pesticides,.and other capital-oriented
 

inputs ; multiple cropping with rigorously, defined calendars of operation 

-tending.to force mechanization:-of farming,operation; and, the demonstra­

tion effect-of.the world's already modernized agriculture with its
 

capital-intensive and labor saving format.
 

* The off-settingelements'are the degree to which multiple cropping 

will tend to compensate for the displacement 'of agriucultural laborers 

and the. jobs which may be generatedby more mechanized production syatema 

to service the modernized agkiculture. Although there may not now be
 

very satisfactory estimates of.the balance to be drawn, there are a 

few interesting studies which suggest the direction of the answer, 

although, unfortunately, there is little on: ,the.,.question of agriCulturally 

induied ifdisfrlal employment. One.effort is directly related to the 

employinedft effects in the rapid. assimilation- of the green revolution, the 

'study 'being based kon data and circumstances inthe. PunJab, India. 16 

Martin H. Billings and Arjan Singh, "Employment Effects of HYV 
-for Mechanization," Agricultural.EconomicsWheat and'Its"Implications 


Diisioni9JS'UBAID, American Embassy. New.De3i­

http:makes.it
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Billings and Singh divide farming operations into four, categories in 

order to evaluate the potential for mechanization,and the ,probable 

categories are seed bed preparation,influences on employment; the 


irrigation, interculture, and harvest. They also distinguish the,
 

effects on family labor, permanent employees, and.day laborers, In the
 

region of the Punjab, farmers (including tenants) tend to give-personal
 

attention to the details of seed bed preparation, particularly if. a
 

tractor is being used. Mechanization of land preparation and seeding
 

would effect few non-family workers, although resident landlords
 

might tend to release tenants and take a more active role in farming 

on small and intermediate sizeoperations. Irrigation operations 

also largely done by family workers, and the use of power to
farms are 

draw water will tend to release children and women from the burden 

of handling pumping operations. Interculture is a labor intensive 

part of the farming program; at the present it is the least 
likely to
 

be effected by mechanization, and the new technologies will have the 

The most labor intensive activity
least effect on labor requirements. 


in wheat production has been harvesting. Mos farms, both large and
 

day labor in the cutting and threshing. The much higher

small, use 

yields resulting from the improved techniques have placed a heavy demand 

on labor and has:even caused shortages. By 1969 Billings and.Singh 

was threshed:mechanically,estimated that one-half of the Punjab wheat 


all would be by. 19T4. The introduction of

and they estimated almost 


result in an over-all decrease

mechanical harvesting will eventually 


of about, 90 million man-days of employment in the ]!unjab,"most of it
 

for day laborers. 
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AIt -is, Llear that the ccmbinatimn 'of extra ene~rgy needed .to handle 

theimJ roved single crop ,and to cope with- the potential for multiple 

cropp"ing,'-Tores a need for much, greater quantities of energy. than that 

awilble f m~conventional sources. In the luJab farmers have responded 

five years the number of pump sets fromby increasing over the last 

from 5,000 to about 100,000,66,000 to over 100,000, mechanical threshers 

,the number of tractors from about 8,000 This kind of growthto 20,000. 

is likely to continue into the future. 

Billings and Singh study the influence of tractor cultivation on 

for different rotations in the Punjab. For each ofemployment demands 

a tractor,seven rotations studied, a modernized production system using 

high yield varieties and fertilizer, reduced per acre labor pump set, 

30 percent below those for traditional farmingrequirements from 20 to 

systems, with the incidence falling most heavily on family labor 

some of which might be absorbed in marketing and distribution activities. 

perAnd, of course, mechanized multiple cropping can absorb more labor 

unit area of land than non-me.chanized single crop farming. 

A quite different study in thd Moquequa Valley in Southern Peru 

explored the economic feasibility of introducing an intensive horti­

cultural cropping system into a traditionally-oriented small holder 

farming system. 1 7 The shift from extensive production of grAins to 

four foldintensive horticultural crops multiplied gross incomes almsot 

it did not, however, provide muchandgreatly increased factor returns; 

1 7Lon C. Cesal, "Economic Viability of Minifundio Farm Units: A 

Case Study of the 4oquequa Valley in Peru," unpublished.manuscript. 
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greater emplobint. 'While ciital requr,.-'antiAzireased twoto~three 

times'over the trditiofnal toingerequ'irements., .the.abor4euirement 

only rose 20^ to'30 percent. 

The Cumulative Effect 

Rapid technical progress in agriculture has the capacity to increase 

significantly the amount of agricultural product; successes in Mexico, 

India, Pakistan and the Philippines in recent years serve as indicators
 

of the results which can be expected. At the same time, the technolo­

gies, with their implicit implementing policies, seem to work toward 

heavy concentrations of potential benefits. Without being able to
 

specify numerically the degree of concentration, the larger sized land­

combine the connection with the 
owners in the favored ecological zones 

controlinformation networks producing the improved technology with 

to the production inputsover the requisite resource base, and access 

and the means of financing them.
18 In addition, because of their social
 

their
and political status, they can influence policies which enhance 


own positions relative to those in weaker positions.
 

The Case of Mexico 

Ideally, we would like to have detailed data on the shifts' in 

which
income levels between regions, and between farmers within regions 


-Un­changes in technologicalsystemsd.have been associated with the 


are not available, anjd 6nisidering the

fortuantely, these kinds bf data 

l8-!S . lMichael Schluter in an unpublished manuscriPtrev e i ng the 

and farm size indicates that using
between the new varietiesrelationships 


data reported by the Agricultural Economics Research Centres he identi­
the 20 areas 

fied a positive correlation between adoption and farm size in 


studied and that the relationship was statistically significant at the
 

out of the 20 cases.
5 percent level for 17 
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nerted,by mo4ernzing, selectedpPostulated dpsparities:y.i.h maY, be a 

,:tno, goyernment might reasonably. be expected to
 

set up such an inquiry; it is conceptually easier to measure, the
 

increase in tons of production, and such measures serve as testimony
 

+^ -ffective development policy, 

With the exception of Mexico, most of the countries whi'h have 

usn active participants in demonstrating the powerful production 

potential of a modernized and technical agriculture have been involved 

in the process for less than ten years. The case of 'Mexico is unique 

because it is now almost 30 years since purposeful and effective 

agricultural research was established. In addition, there, and in 

many other countries as well, the 'recent implementation of organized 

research and production campaigns are supported by a long record of 

interest in, and activities rLated to, inpr6vifg the production base 

in agriculture. In a very real' sense, 'the recent examples of success 

in production campaigns rests on investments in land and water improve­

ment, advanced agricultural training and research, extension services, 

-aricjulturl~pregions 

credit systems, and marketing, price and other supporting policies
 

which have received the attention of national leaders for many years
 

past. The present phenomenon rests on results which have been notoriously
 

successful; ,the.pieces have fit together better than ever before. The
 

n~u appreciation of what is both important and necessary is the essence
 

of. the .revolution,. 

The .systematic modernization of Mericots agriculture has been 

pursued over much of the past 50 years, and it has been pursued in an 

tintersting and, pragmatic way. On the ,one hand,.the country has carried 
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out an extensive agrarian reformwhich incorporated well over two million 

families iiato the bbdf ot T rs with land holdiig rfhtsV; at the same 

time, it pursued policies of land and water development, transportation, 

agricultural tecnification, agricultural 'credit and 'price supports,:, 

which have been designed to forge a new and modern agriculture at the 

periphery, rather than to transform the old and established. 1 9 A 

recent study on the Mexican economy provides an interesting view of the 

regional shifts in agricultural production and productivity. 2 0 The 

ranking in Table 1 indicates the notable shift downward of the heavily 

populated center region vis A vis the periphery. Notwithstanding the 

tenuous nature of production and population data in Mexican agriculture 

and the difficulties involved in making inter-temporal product values 

comparisons, the suggestion is of shifts from approximate equality of 

per capita .agricultural production between the Center afid the North 

Pacific at about US$ 24 in the 1899-1907 period to a shift upward by 

1966 to-about us$ 60 for the Center and to about US$ 220 for the North 

Pacific. The magnitudes in the shifts are sufficiently large so that 

modest changes in the data base would still not.smaterially effect the 

conclusions drawn.
 

1 9 Donald K. Freebairn, "Relative Production Efficiency Between 
Tenure Classes," Journa" f Frm EconomicsI', December' 19:3, ?p-. 1151. 

20'Clark W. Reynolds, Th xicnE.cono, New aven: Yale 
Uiversity Press.,. 1970, Chapters. 3 and 4. 
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,Rank Ordering o, iegional Per Capia,Agricultia ,loduct4on 

Descending 
Order. ,.l 12899-. '190T. 1930. . .1940'.4". 1950. 1960 

1 Gulf Gulf N. Pacific S. Pacific' N. Pacific N. Pacific 

2 N. Pacific Center Gulf Gulf -North Gulf 

3 Center S. Pacific North North Gulf' North 

4 North ' N. Pacific Center Center S. Pacific S. Pacific 

5 S. Pacific North S. Pacific S. Pacific Center Center 

Source: Adapted from Table 3.4, Clark W. Reynolds, The Mexican EconoDy, 
p. 101..
 

The data' given in Table 2 permit us to carry the argument a
 

little further. The old and well-established Center area had the
 

slowest rate of-,agricultural growth;, it 'also had by far the slowest 

growth in agricultural labor force, land under cultivation and (except 

for the Gulf coast).in capital investment . The Center has, of course, 

been- farmed intensely for hundreds, perhaps thousands, of years and, 

while land under cultivation between 1930 and 1960 almost doubled for 

the country as a whole, the expansion in the Center has been only 

about one-third. The labor force has also grown slowly in the Center 

with.an approximate 50 percent increase between 1930 and 1960,. 

compared to an almo3, doubling in the other regions. Dirbct .ivestment 

in Central region. agricuture has not been attractive, although it is 

important to note that productivity increases (residual, Table 2) 

have been higher in this region than in the Pacific North. A large 

http:coast).in
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Table 2.; 
Growth of Mexican Crop Production, 

1929-59
 

Region 


North 	 Labor 
Land 
Capital 
Output 
All inputs 
Residual 

Gulf 	 Labor 
Land 
Capital 
Output 
All inputs 
Residual 


North Pacific 	 Labor 
Land 
Capital 
output 
All inputs 
Residual 

South Pacific 	 Labor 
Land 
Capital 
Output
 
All inputs 

Residual 


Center 	 Labor 
Land 
Capital 
Output 
All inputsResidal 


Souricen EAdppted from Table 3-.1 
The Mexican Economy, pp. n6-24&. 

Inputs, ,and. Productivity 

Compound 
Index An~iual Growth 

(1929=100) Rates
 

178' 
223 
894 
433
 

5.0 
4.2
 
0.8
 

173
 
223
 
278
 
X6 

4.5
 
2.7 
1.8
 

215ri
 
30
 

1.290 
5.8
 
5.8
 

. 
0.2
 

189 
271 
461 

5.7
 
-.
 

152
 
135
 
230
 
283 

3.81.8 

a Clark W 
. 
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fraction of this increased prodUMivity in the Center may be due 	to the 

oninflnewVhibh urban ibfra-strucitural.' ' Z1' investnts may be having 

thpeis in'se aqtural economyr. 

"-An additional interesting phenomenon emerges from this data. 

rate of expansionAlthough the Pacific North region had the highest 

in output, it had the lowest increase in productivity among the several 

geographic regions. .,The almost 6 percent compounding rate of growth in 

one of.the highest which can be imaginedoutput over a 30 year period is 

•for an agricultural region; but it has been accompanied by an almost 

Most significant has beencorresponding growth in agricultural inputs. 

the heavy capital component. Capital inputs have increased over 

twelvefold between 1930 and 1960. By contrast, in the Pacific South, 

although still a relatively low-income agricultural region, the rapid 

rate of growth in output has been associated with much more reduced 

Rather than the heavy capital demands of thegrowth in capital inputs. 

technical and mechanized agriculture of the Northwest, the Pacific 

South has expanded production largely by opening new lands to cultiva­

tion, incorporating large elements of !abp;r both in clearing new lands 

and in the agricultural production activities. The relatively low 

rate of growth in productivity, although a seeming anomaly to the 

casual observer of the beautifally-cultivated irrigation districts 

of Sonora and Sinaloa, has been identified and suggested in the 

published reports of a number of students of Mexican agriculture. 2 1 

21 
*1Folke Dovring, "Land Reformanid Productivity: The Mexican Case," 

A"BR, University of Illinois, 1966; Donald Freebairn, "Relative Produc­
tion Efficiency," op. cit.; and Richard Weckstein, "Evaluating Mexican 
I qand Re form," Economic I Devlbpmnt and Cultural Change April 1970, 

r
P.391-409. 	 ..
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*,eConsidering the 'reltiv "sdacitY¥ of+capital .fbrnationailv developzent, 

'the allocation of' so-,muchd scrarcee. resource rases serious questions 

ab6u&,,thelstrateiigy selected 

We are i.-too 'early to even prellminary results1 havevat hang 

from the 1970 Mexican Census of Agriculture, which is the only lade­

quate source for documenting both, reoginal and individual concentra­

tions in Mexican agriculture. As a consequence, data from 1959 (the 

1960 census) must be used. In an earlier study, I identified the 

degree of concentration in Mexican agricultural output among a hand­

* ~22 ,ful of agricultural producers. Over 40 percent of the agricultural 

marketings come from about 11,000 farms, or .3 percent of the nation's 

producing units. If you include a wider group of intermediate-sized 

private farmers and the better situated ejidatarios, you can account 

for three-quarters of the agricultural marketings coming from about 

15 percent of the farming units. Mexican agriculture illustrates 

well the success in terms of supplying urbar. centers and foreign 

markets, a set of policies which encourage bringing together the 

resources necessary to forge a new and modern agriculture where no 

agriculture existed before. Opening up new lands to cultivation, 

developing water resources, establishing research stations, providing 

transportation facilities, assuring the supply of the requisite inputs, 

building the credit institutions and assuring attractive markets for 

agricultural, products have, resulted in "a responsdive -and modern apk!;i­
culture., It his, not, however, transformed traditional agricultural 

2 2Donald Freebairn, "Prosperity and Poverty in Mexican Agricul­
ture," op. cit.
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prodcerAhto ~odel. enrpeerbudrltvliropru esn 

farers* ~url~ theovety:doinaeethezcomtyside;'miderizing 

periphery has not improved the welfaore of ithei bulk, ortthe nation' s 

...umu3lfsrme - e~idatanrios , and',agrcultural w.orkers. 23. 

lThe mplicit evs, 

Within the general framework of a market economy, three simplified 

views of the kind of ational agriculture that might emerge come to 

mind: a classical Western European type yeoman agriculture; a highly 

modernized segment that supplies urban centers in association with a 

subsistence segment that serves as a holding area until the excess 

resources can be absorbed into non-agricuLtural activities; and a 

highly-modernized and small agricultural sector with surplus agri­

culturalists absorbed in urbanization projects. No one can say with 

any degree of certainty the direction which low income agriculture 

will take; it is quite likely that countries of differing circumstances 

vil opt. for alternative policies. But there are some under ing 

forces which will indicate the directions which may be forthcoming 

and which can provide insights, even at this early date, of the ipli­

cations of the patterns of agricultural development which are now 

,underway. 

2An increasing literature-on*income i ition is becoming 

tvailable on Mexico; see, for example, Ifigenia M. deNavarrete, 
I"La ditribuci& del ingreso en Mexico+," 'in ki Perfil de Mexico, 
1980, Mexico, Siglo XXI, 1970, pp. 18-71. 
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The central thrust of this pape -has been ihat the.impentation 

of 'the modernised tagricultural ,dyst6em ha entbigh-l, selective .in 

have noted the edological iand institutional... re­its application. •We 

straints which have opefated .to restrict Vhe nutber of producer 

for .successfulbeneficiaries i The quetionI must arise as to mechanisms 

among small holdersimplementation of improved agricultural systems 

and, in essence, the possibilities of building a viable and even 

prosperous peasant agriculture. Is it adequate to develop a number 

of new technological breakthroughs and formulate a series, of public 

programs which will facilitate widespread adoption, or is there a more 

fundamental limitation to the establishment of aprogressive and 

prosperous peasant agriculture in the low income countries? 

At least one major experiment is currently being carried out 

attempting to study the possibilities and potential for carrying the 

benefits of a technified agriculture to smal farmers - the Puebla 

Project.2 This undertaking, located inthe state of Puebla, Mexico, 

centers its attention on flnding ways to incorporate small farmers 

Vowing national economy through the instrumentinto the dynamic and 

The project
of a technically improved maize production system. 

started in 1967 with 30 participants; by 1970 there were alt 

5Lj0o0 farmers organized into 200 groups working in the project, and 

24The conception of the project, a description of the area, thi
 

organization of the undertaking, and the first two years' results are
 
CIMMT, Mexico,
documented in detail inThe Puebla Project 196T-69-, 


1969. Additional descriptive material and the results up to 1970,
 

are given inLeobardo Jienez Sanchez, "The Puebla Project: A Regional 

Program for Rapidly Increasing Corn Yields Among 50,000 Small Holders,' 

in Stratexies for Increasing Agricultural Production on Small Holdings, 

CIMIT, Mexico, 19T0. An Economic Analysis of the project is presented 

Delbert T. Myren and Jairo Cano, "Cost Benefit Analysis of the 

Puebla Project," in Strateties for Increasin Agricultural Production 

on Small Holdings. CDIMfT, Mexico, 1970. 
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..;Qthey.had about '12,500 hectares .,under cultivation. ftrne -interest in 

;the project ,isdlaasifled.by Jimnez to have shifted by year from 

hostility .to skepticism to interest and finally to enthusiasa, e.and the 

institutions serving the project region ifroM attitudes of skepticism 

to interest. The cost-benefit analysis of the project (Myren and 

a ratio of 0.93 for the first two years-of operation --Cano) indicated 


would be expected the heavy overhead costs on a
1i68 and 1969. As 

a relatively low pay-off in the%,relativelysmall production base gave 


early years; the authors anticipate greatly increased benefit ratios
 

in the years ahead, although their assumptions seem overly optimistic
 

to the benefit of the project. Irrespective of the costs involved, the
 

an areaproject is beginning to demonstrate that small proudcers in 

can be enticed to join into a production campaign which both increases
 

the productivity of their resources and increases their incomes. 

Average maize yields of the Puebla participants moved about 3 tons 

per hectare in an area where yields normally average only slightly 

better than one ton. Farm incomes for participants in the program 

rose from about US$ 100/hectare for the traditional producers to 

US$ 210/hectare for farmers associated with the project. 

But the"question ,still remains, can the whole agrarian society 

progress with this model, or must a rapidly modernizing agriculture, 

perforce, operate on a highly selective basis and advantage a few while 

To the degree that the improved agricultural
displacing the many? 


systems are widely accepted and diffused throughout the agrarian
 

onerous
econo, the increased supply of products runs up against demand 

low-ahce the inome,. elisticity ofrestraints. Even in countries 

demand for agricultural copmodities is boi. Technical iMprovements 

http:isdlaasifled.by
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which- have the potential to triple and even ,quadruple traditional 

production yields can spread, rapidly; if-they are pushed to, incorporate 

the, great majority of the -established producers, the growth inoutput 

would overwhelm the capacity of the market to absorb ,them. - Established 

internal markets are narrow, By way of illustration, consider a 

modestly large: country which produces a million tons :of wheat :on a
 

million hectares of land, and which imports an additional.'500,000
 

tons, shifting as little as 200,000 hectares of land on the largest
 

farms (inthe Latin Ametican context, conceivably less than 1,000
 

producers) to a high yielding variety system with average yields of
 

3.5 tons per hectare. Such a shift would raise domestic production 

enough to make up for the imports. Incorporating the additional 

producers, perhaps 50 to 100 thousand, would increase the quantity of 

product beyond any conceivable level of national consumption. A 

model of agricultural development which has worked with reasonable 

success in Western Europe and in the United States in an historical 

period following rapid industrial growth, with relatively low popula­

tion growth and where much of the structural transformation from 

agrarian societies to industrial had already taken place, may not 

reasonably be expected to function smoothly or even acceptably in
 

developing countries with primarily agrarian structures, high,popula­

tion growth, and only modestly functionpl industrial systems. 

The two other views of the agrarian economy postulated ,above are 

both dependent on a highly stratified application of the modernizing 
technogies and, f course, is a .recenttis the relity of agricultural 

io..
development. The views diverge in .i. 6f t... ..... about 



are left'out. , On the, one,:haad-.rural. areasvhahappenS toothose Lwho 


gimhal resokce bases ",could-be left: in,,subsistence ari­'with sub 

F.'culiure *t could be those farmers in -favored regions- ho because of 

to :,participate-, actively. 2 5 

institutional restraints may not, be able 

The assumed form of economic organization implicit in:this view is
 

one of constrained growth potential and ofcontinuing relative 

scarcity. Intelligent policy and humanitarian concern will give sub­

stantial attention to welfare programs to those who are left behind, 

but the problems of constrained growth and.limited productivity of a
 

fraction of the national society will make adequate welfarelarge 


programs difficult: to. design and -implement.. There is also the very
 

serious doubt that those who are condemned to wait on the side lines 

for their day in the sun will be willing participants., 

The other alternative format is what might be called a forced
 

Here the agricultural
urbanization-full employment-welfare state view. 


revolution, which is underway in tropical agricultural regions, is the
 

enabling mechanism. Basic fbod supplies can be produced by an
 

For the
increasingly small fraction of the national population. 


whole there is only modest real social cost of shifting
society as a 


resources from marginal farming enterprises to building-the urban
huma 

complexes so in tune with the desires of the masses of population not
 

only for adequate food, shelter, and clothing, but even more for the
 

Lauchlin Currie
excitement and satisfaction of urban life styles. 


25William Thiesenhusen in "Latin America' Employment lroblems," 

5 March 1971, argues for a program to implement a welfareScience, 
as en, adjunct to a modernizedoriented subsistence. agricultural sector 


comnercial sector.
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spelled out a version of this format almost ten years ago and without
 26 

the hindsight which the Green Revolution has provided us. 6 May 

of us for too long have looked'with romantic,urge and wishfu thought 

yeoman. agriculture .in, regions so on .the development .'of.a prqsperous 

long dominated by semi-feudal. institutions. Technological revolution 

in agriculture and communications has intervened and afforded .us 

wider opportunities.
 

26Lauchlin Currie, Accelerating Development. New York: McGraw-

Hill, 1966. 
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