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Preliminery Verston
For Workshop Discussion Only .

INCOME DISPARITIES IN THE AGRICULTURAL SECTOR:
-+ »*-REGIONAL AND INSTITUTIONAL STRESSES: -

¥ Donald:K. ‘Freebairn

The central concern ox Tnis paper 15:& review OI Tne-Telatlionsnlp
between equity and development. It seems fair to.say . that technologichi
. and economic ..considerat:l.ons ‘have been the dominant ones-in the {sysﬁematic
study of development over the past twenty-five years, and at 1eaé,t
‘with respect to tixe intervention of economists, theoretical formula-
..tions have emphasized rapid 'érowth ‘at the wexpexise 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.

““As far as development of.the agricultural sector is concerned,
no single breskthrough in recent years'has had the impact of the "green
 revolution," with its technological definition and with the correspond-
ingieconomic and sociel influences. The thesis; of this paper is: that
"-the technology of the high:yielding varieties systems as- employed in
practice and as.facilitated’'by national -and..international.agencies
 “exaceibates the already substantisl:income inequalities among,sgri-
* - cultural ;populationss.  In this .-.';z:espect, the technology ope_xfgtqgf An, two
Bmdamental weys: first, the techuology is highly selective in adspta-

UL R A g Sra e e T g p s .
tion to particiler ecologicel-zones and second, because of technical



requiremez:?\ :I.t o;l>e’rst’e3 to d:lstorf. B'VfIE m:.:tlter the inequitable
distribut:.:lon of. :I.nconeandfv;ea:it;hwith;n t‘;x‘slpfgvoﬁduz‘ones.

In its simplest form;:the‘high:'yield varietles technology is a
scientifically developed procedure for growing a crop in a manner dis-
tinct from.traditional and ‘established farming practices, and which
results' in yields substantially greatersthan.the:traditional methods.
While it is essentially a:biological process; its. implementation-and
facilitation have important political, social and economic aspects.
The most -basic elements of the improved technology include a:.defined
.calendar. of operations, thorough land. preparation, use.of genetically
4{mproved seed, precise and significantly higher chemical fertilization
programs , water ‘control, end 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 in,August, 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 commefcially-
ninded and well-established fa.rinera.l He pointed out that Mexico's

vheat Pproduction is concentrated in the irrigated wvalleys of the Northwest

1z, g .. Wellhausen, "The Urgency, of Accelexating ] Production on
Sma.‘l.l Farms," Strategies for Inereasing Agricultural Production on

Small Holdings, CIMMYT, Mexico, 1970.




" land’ gomewhat 7in :the Bajio; ‘»theu:l.nprovad:rtcchnolog:lesﬁ:lnﬁ'cornéproaiiction‘
have been’adopted: :I.ne*thehl‘-aressf'—with-*:theubesti:lrsinfallt.sana;byaztbesflar&r
and more commercislly oriented farmers. Even sorghum 'grsin. vhich has
the capacity to grow'in dry régions:with:variable rainfall, is grown

on large comercial farms. :I.n the better natural rain-fed areas, or even

P T U T R TTIRE TN R4 ‘l‘-w ,’(’}

under irrigation. We note also that Brazil ha.s endoyed considerable

N !

success in modernizing pa.rts of :I.ts agricultural sector, particularly
| in Ss.o Paulo and the Minas 'J.‘riangle, and has made important advances
.in the systems oi’ maize product:lon us:lng internationally knovn and
developed technologies, but 1:1ttle has been done to alleviate Xixoovert'.;r
in the rural commmnities of the Northeast. Guatemala. Ecuador, o

Colombia. snd Peru have all made importa.nt progress in modernizing

g
-

elements of the:l.r agricultural sectors, but in almost all cases the
e.dvances have been selective. Guatemala has increased corn prodhc-
tion, in the Pacific lowlands, to meet urban demand, but the mass of
the rural population live in the highlands. Colombia emphasizesij
research work ini:its rich-valleys and lowlands, but most of :the rural
‘people-live in the highlands.. In a similer manner, Ecuador:is.concen-
trating its production efforts in a few favorable valleys.and -in the

Pacific-coastal areas, yet there too most of the rural.people ;are

.+ located in.the highlends: Both Peru-:and.Bolivia.are making progress

in ‘supplying. their rapidly expandins.r.urbanvpopulation&. ‘but~the. larger
rural subsistence sectors in-the.highlands arebeing bypasseq_._‘f_\jg{hrou;sh-

out !:mos't of:Latin-America, the tendency. has:been.:to;concentrate. the | |
. modernized snd technical agricultmral production systems in the ecolo-

gicE.uy wite faborablé areastand with' the battss situa.ted fsrmera.
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‘Whileqthevstructure‘otasgricultureninwAsieaishinemenyt¥§929¢§5¢diqtinct,

‘thef»-eonsequencesff'or.;:modernizetion rare:not: all so:different....

.Inter~Regional,Disparities:.

1

The physicel resonrces e.va.ilsble to e community or a region will

PO ;,J »: IS

1srge1y determine the potentia.l for benefiting from the h:lsh yield
vs.riety technologr. Soil, clima.te, topography, irriga.tion i’ecilities,
populstion densities end market 1oca.tion ell vary between regions, and
these physica.l snd. 1oce:tiona1 factors in pert determine the rela.tive
success oi" the new technologies. The two most signiﬁcant bree.k-
throughs over the past 25 yea.rs have been the development of the new
wheat and rice production eystems. A 1ook at the adeptability of these

eystems msy help to clarify the effecte on farm income growth between

geographic regions .

Rice

/s +Tf we look at rice and confine ourselves to the Asian countries
‘(excluding China) we can:ncte that in the.late 1960's approximately 81
million hectares of land were planted to 'rice.a . While there seem to be
no studies which directly define the areas in which the new varieties
m&y be ised, there is some work reflecting the rate of adoption:of the
new verieties. -Barker-and Msugakas, in & paper presented at. the XIV
Internationsl Conference'of -Agricultural Economists, discuss the

-envirofimental ‘factors ‘influencing the.performance of high yielding

v SRRLg

57 Research and Trainin in the '. 0' Los Bsnos,
Philippines. 1970. — T .

e '11 Lla A



varieties of rice-and wheat f:I.nf'As':I.a.s'

While-their: paper;principally

" explores the comparative.growth in use: of:the newe:vari_eti_es:.n-it'gdgee
provide useful insight into the potential: arees«'-iwhich can: re;e,e;!.v;e;;the
benefits of the newer techniques. The authors point- outthatmost

rice is grown under conditions of seasonal rainfall and where.there is
an absence of adequate water control; plantings are subject.to, the risi't's
of both flood and drought. Up to the present time new varieties have '
not been de_veloped which significantly help either the upland’ orzleep .
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 :lrrigation
conditions. In addition, since the improved systems require sﬁbsta.ntial
purchased inputs, the uncertainties about water supplies 1nhibit bcu.'l.ti-
vaﬁors in the rainfall areas from risking their precarious domestic

ecnony by adopting the system. Barker and Mangakes give the feilowing

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

Asia:
Land Type Effective Crop Area Production
Irrigated e
Single cropped 10% 15%
Double cropped 10% 25%
Subtotal (20%) (ko%)
Rainfed: o
Deep water 10% . - 8%
Other 50% ko%
Subtotal (60%) ~ (50%)
Jptema . 208 - 108 |
o mom. . ALL sFeas and L )
" production A0 . ““-'100%
3

Randolph Barker and Makar Mangekas, "Environmental and Other Factor:
Influencing the Performence of New High Yielding Varieties of Wheat and. -
Rice in Asia." Mimeographed paper presented at the XIV International COn-
ference of Agricultural Economiats, Minsk, U.8.8.R., August 2U- ,
September 2, 1970.



»Férithe rice itechnologies which. are. now available; only twenty
percént:of!available crop: lands have ecological.conditions. favora.ble
t6" adoption. 'While future work- is prograrmed wh:lch may broaden the
production”zones that:can benefit from the .newvtechgqlog:].eﬂs_,l-‘ the work
to  date  hias been highly selective in:terms of regions with potential

to’ raceive the principal benefits.

Wheat

'I'he £avorable ENVIIUMMELUGL ICYWULLGWGHUE ave verw wprpe—=——-—=--3 of the
high yielding whea.t varieties systems of production are quite comparable
to those for r:lce. 'l'he systems have been designed for application under
..rrigation, although they can be applied in a few production zones
with highly fa.vorable natura.‘l. ra.infall For the areas under our curreut
purview, these requirementa are 1ess 1imiting with respect to regional
a.dapta.bility than for rice, which is 'by f&r the more dominant crop.
Whee.t 15 grown a.lmost exclusively under irriga.tion in South Asia and,
vof course, hardly at all in Southeast Asia. Out of the approximately
22 million hectares of base area sown to wheat in South Asia, en esti-
~mated 9.4 million hectares were plented to the improved varieties in
1969—70.5 This means that well over 4O percent of the vheat lands have
inéorporated the improvep. system, and expansion still continues at a
.rapid pace. This rapid ﬁdoption is not unlike the experience of Mexico

in vhich the improved variet%e,s reached 90 percent and more ofwhea.t

YR

l.IRRI » Op. cit.

®Dane. G. Dalrymple, "Imports and Plantings of High Yielding Varieties
of Wheat and Rice in Less Developed Nations," Foreigg Economic Develop=
.ment Report No.. 8, U.S. D.Ae,y 197].-



acreage a few years qrte:»introductig‘qéﬁé_'rhe circumstances in Weéf
Asia and North Africa are distinct with respect to the eeblogica’.lv con-
ditio;xs unaer vhich ﬁﬁedt is gfown. Inthesei'egions oni?t;fioub 6 per-
cent of thé wh‘eat‘ plantings were‘ reportedsowntotheiml;roved ’%gﬁi;fiet:les
last year. It should also be pointed out that the great majority of the
worli_l"s wheat supply is produced under natural ra.infai:l .'éd;nditioﬂa,

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

On balence, even for those crops on which B‘I:I{)B't‘antial‘ prbgfé;s has
been made, the great majority of the production regions in devéiop:lng;
countries are standing to the side while others gain competifﬁfé’ ad~
vantage through the application of the modernized productioxi 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 techh:lques a potential adventege in the
intermediate term acco:l.'ding to more than 20 percent of the prodﬁétion
regions. It is somewhat uncertain vhether or not poﬁuldtibﬂé ‘ w:)uld be
densex; in the fa.fbred regions of waterl éontrol, but they would b;obably

not dbe.

6De1bert Myren gives an excellent report on the locational differ-

ences and quality of land as explanation of the differentiel histories
for the spread of wheat and maize production systems in Mexico, "The
Rockefeller Foundation Program in Cornand 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-irrigeted high
valleys and northern plateau regions.

: 0. . :f"."f'.":ti . .
~ Tme 1968 F.A.0. Production Yearbook indicstes that less them 20

percent of ‘the world's wheat production occurs in Latin'America, Africa.
and South, Southesst and West Asis. B R



;‘Institutionsl :Stre'ss‘es »

e

Equslly s:lgniﬁ.cant are those institutional structures and forces
a.nd the technological requirements of the product:lon system which
Jointly serve to discriminate :ln the d:lstri'bution of beneﬁts between
soc:teil. groups within the fs.vored regions. In the short-to-intermedis,te
te:‘n periods of & new and sign:lﬁ.cantly more efﬁcient production ‘gystem,
the ea.r]y adopters are able to ce.pture a significant surplus profit
when the innovstion affects a product which has eit her a massive market
_compared to the amount produced in any production zone, or is imported
in significant qusntity. While we cannot say w:.th certainty whet the
1ong-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 producers as a whole
and their relative bargaining position vis g!.. vis political power, we
can e:.tpect %n ) market~oriented society, except under tne most unusual
of condi,tions,'ths.t early participants will reap substential net gains.
Not only this, but in a dyna.mic context, those who have felt the
benefits of advantage reasonsbly can be expected to make every effort
‘at consolidating those benefits and using them in part to perpetuate

the. favored position.

Land. Ounership

o lhe most obvious of the factors determining who will receive the

:.;beneﬁts is;“ﬁﬁo, owns the land. -Inxlow'-'iﬁcome sgrarian societies, &
grest maJority of the organ:lz:lng institutions of the soclety center

¥ round the ownership of 1and. Qlassicsl economics attributes to land



the role of residual claimant after: all other factors. hqye,:-;r,_ege_i@d
their payment: in accordence with their productivity.at.the. mrgip‘n-p:r‘ at
their opportunity cost in alternative uses.- .For the short-run, land
owners  would be expected to recéive\ much of the -surplus.profit; from

the innovation. Without for the moment doing any more than; ,mak,veﬁfpas's-
ing mention of the complex influences which the innovation may have on
the distribution of production benefits between producers and.consumers,
it is possible to identify, at least conceptually; the narrowing: ba.nd

of producer beneficiaries. Even in the highly populated regions of
Asia, where numerous forces and much time have worked to break down
excessive concentration of ownérship, it is estimated that up to a third
of the labor force dependent on agriculture are 'landless” workers.
Admitting that at least some from this group may find ﬁdre days of
employment wifh the new techndlosies than was true béfore, there is
little reason to expect that their wage ré.tes or pos:lfion in the labor
force will be significantly enha.nced.8 In fact, there a.re indicé.fions
thet a corollary of the high yield varieties is & stroxig facilif&fion
'for mecha.nizing agricultural opera.f;ions; the model f?‘!; modern:lzihg
agriculture is largely that of the United States and Western Europe,

both of which enjoy world fame for their technical end mechanized

'8Mr. Richard Critchfield, on leave from the Washington Evening Star
and a traveling fellow of the Alicia Patterson Fund, was.asked to
reflect on the meaning of the "green revolution" when Dr. Norman Balang
wes awarded the Nobel Peace Prize. His letter from Jakarte, RC-10,
October 30, 1970, of the Patterson Fund series, reviews the forces at
work tending to displace agricultural workers in the villages of .
Punjeb and in Indonesia. He vividly points out how -the shi:t;gs -productic
economy 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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-’é%ﬁ'clﬁtﬁr'aif'i systems’ - Thée: application of biological science: and
"*ihe’éiiﬁiiba.]: 'engineéfing operate hand-in-hand. :I.ni these. examplés,. and to
" most Sbservera the ‘demonstration effect of modernize'clv agriculture means
thé 1ntroduction’ of bothielements.. In most.‘ countries encouraging
' a’gricultufal. modernization, there' are arrangements and institutions
subsidizing the’ introduction of mechanical powei' at the expepsz of
‘- employment, although:it must be recognized the.t., pé.rticula::-ly in areas

- of muitiple .cropping, the precise calendar of 6perat:lons between hq:vgst
and the following -plenting provides such a short time period that farmers

‘may be forced to use mechanical cultivation.9

Infor;natioﬂ Ngtworks
| But, pﬁe Nin.stitutional grrangements are far more pervasive thun

Just who oﬁs 1';he land; there a;i‘e numerous concomnﬂ.tant elements. The
high yield vazjieties ﬁechnology is.exigent in the precise application

of s¢;§n¢¢ to the ag.ricultura.l‘ production processes, end this precision
| 'mrgkes a.,cce.BB to the work‘o’f the scientists of extreme importence.
'.l‘y:lns into tt}e _neﬁworks of the ‘experimént stations and the extension
"Berv;ice is es‘sentie;l if e farmer is going to be able to gain the maximum
| benef:l.‘éé nbt qply froin the first application but Just‘ as well from the

. succeeding generations of improved practices. The larggst benefits

R gA; ghort news report in the New York Times on November 1, 1970,
* reported that Pakistani-landless ‘and jobless are being increased by the
. green revolution. The opening line states that a farmer having received
his new $4,500 tractor is releasing his threetenants -~ he does not now
need extra labor. The news' report-quotes a West Pekistan Planning
Commission official to the effect that-full mechenization on' farms of
- 25 acres or more' could ‘aisplace 600,000 to 700,000 workers in 15 years.
It further cites that the-number of tractors in Pakisten has gone from
3,000 in 1960 to 20,000 in 1969. ‘While it is true that both this and
the Critichfield citation' are journalistic reports, they represent & very
veal interpretation of the perception of pessents and officials in the
segions affected. ' :
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have been reaped by‘those who get into this k:lndfz;q;g;ii@p;ﬁ@iipg;;ggthology
- early in the'gate. | ‘Tatnorthwest -Mekico,: wheré muchiiof. the:new. wheat

- technology was- rirst worked out, 'farmers: learned that-there .were enormous
revards for'‘tle early users. - If they could manage ‘to be' f.he‘ firat
entrusted to produce ‘a’new variety, ‘theirewardiwas: double:’ in:the:first
place, they had higher yields ‘than-were ipossible before; -and-second,

they were often able ‘to isell ‘their crop ‘as ‘seed for later adopters at
mich higher then commer:ial‘wheat market prices. - These:opportunities
were affordeditc those farmérs who travelled, who knew exactly-what

was going on, who read farm megazines, who visited the experiment
station, who consulted vith the technicians‘working on improvement
problems, and who were respected members of the community. - Whileiit

is true that these men were important and often larger landowners, they
weré more than just that; involvemant in the process requires more

then Just owiing land. An important fraction of the lends in North-
west Mexico“are owned by the éjido sector, yet this factor:of lend owner-
ship has not’in and ’Bj?'itséi}f”ﬁeén“'e_nbugh to guarantee a wide:parti-
cipation in the progréss end rewards of’the bountiful agriculture:of
this zon&: 10

3:"OI do' not forget-having: been in the Yaqui. Valley,: Sonb'i'a, Mexico,

in the Spring of 1963 when'the regional experiment station: (CIANO) held
its annual field dsy. Thousands of farmers from all over the Northwest
attended, but what was most notorious to me on thet occasion was &

full page announcement in the locel 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 deys had been held for close to 15 years and the region hed
obtained international renown for the results of applied research and
their incorporation into farming practices. , '
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crit:l.ca.l factors 1n the high y.elding va.riet:les {technology .. : The,.prac-
t:lces wh:lch must be fonowed involve subatant:l.a.le ;purchased inputs, and
unless ,famers can -depend.:on.;an assured: supply or water,: the r;laks of
*:lnvestment .arefar too high.. . The,rapid- expanaion of. private tube-well
installations in:South-Asia.and the -Philippines in the »»past gﬁvo,,years
8 ~ftost;l_txqony_,«;_1:.o iboth -the requisite;nature of water in the modernized
éfamipg;syatems«and:the .expected.profitability of the-package of
practices. The area; :lrr:lgated by tube wells:is .reported to have .
increased-in:West :Pekistan “from.;lesg.,thqn 1200,000 acres .in 1956-57, to
:2;450,000 . acres by 1966-67, .and in India from 7,083,000 hectares in
1959-60; -to 8,445,000 hectares-in 1965-66;12-the nunber of tube wells
installed by.the Philippines Irrigation Service Units, increased from
.about 600 wells in 1964-65 to over 5,000, wells in 1968-69.%3

+i! Farmers:who'know how to modernize 4,the':l.:r farming systems and who

! can;;,na.ke_afarrangements to carry. oututhef:lzi:provement plen have been richly
~rewarded..»Mr.. - Charles Robertson- studied tube well irrigation in the

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

uGOVemment of Pakistan, Centr&l Statistical Ofﬁce, -‘Pakistan

Sta.t:lstical Yearbook 1268. Karachi, J(nuary 1970, pp. 136 and 146.
e ment of Tndia, Centrel. Statistical Office, Statieticel
batract ‘India 1968. New 8eries No.. 16., New Delhi, p. 100.

;' lacharlen Robertson, unpublished thes:l.s draft, "Economic Analysis
rof: Ground Water Irrigation in Nueva, EciJa, Philippines," Ithaca, 1971,
oAy o

T Mgy
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" In the first place, investment in well: irrigation:systems can:be:a’
highly productive activity; the:—internalt:rat'es»oft;‘::retu;x"n?j:.ins the: i
Robertson study area in the Philippineswérex‘::“estimate'd‘s=to'3;~‘havo§;a ".pbtontiai
" of more 'than' 30 percent under '-tovo'rable—-,condition‘s*,:n'and":.evfenv%highen for
shallow wells. A second feature:'of pump irrigation was the.»,rapiﬂ::a
expansion over the past several years noted above, and the -tendency for
Philippine farmers, particularly those with larger farms to:make the
investments notwithstanding the relatively unsuccessful programof: 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 annuai gi‘osB :iithont
irrigation) Thus, when landlords and tenants share the e:ttra. -cas'h
costs, of operating the pump. the tenants receive a significant part of
the benefits of the new technoloy, with only modest additional labor
inputs. Under cash tenancy, the landlord is able to cha;go i’or aome
i’raction of the oa.pital costs of the irrigation investment, and the
tena.nta' share drops proportionately. The Philippine Agrnrian Laws

provide tor the elimination of sharecropping with the substitution of
cash rentals, owner cultivation, or ‘owner administration. Althoush not

e

well doctmented in this stucw, there is the suggeation that iarge i’armers

LpE

who are in strong capital positions and who are a.'ble to provido the



1

requisite menagement are: shitting ag much' of:their; fsrms as possible to
directf sdministretion,uthusﬂmrex nearly cepturing the: mn .advantage
-of -the’ modernized production: system.:

R : Even the:nominally-private: investments in water development have
sisnificent public aspects, whether they-are in cepturing-a- fraction of
the-'flow of the water:which- is. then not: available to others, or in the

. :direct and indirect subsidies so: often: asgsociated with resource develop-

: ment & .-And, of course, the-publicly-developed projects usually have
important elements .of subsidy involved. Access to these increased
resources is often blased in favor of larger and commercially oriented
fomers‘ ‘and to the indirect expense of small owner-operators, tenants and

landless workers.

Aggicultursl Credit

Involvement of sms.ll farmers and tene.nts in the improved technology
depends importantly on the availability of credit. As we have pointed
out, the requirement for adequate wster control in order to use the high
yield verieties technologies has created a demend for tube wells and
low-lif‘t pumps. Ncrtwithsts.nding the rapid payoffs for investments in
ws.ter‘ development. the initiel cepital requirement is high and often
beyond the means of sms.ll farmers. We mentioned the profitability of
well installations in the Philippines, there, a shallow well with pump
represents about US$l, 000, snd can earn an estimated 30~TO percent
h ‘intemsl rete of return For sma.ll farmers, provision of this kind of
v.cspita.l is usually dependent on credit, in meny instences, la.rger farmers

. iy PR
' with other business or proi’essionsl interests a.re sble to directly

e o TWODEER Brwe

i‘insnce even the :re.r more substentie.l investments of deep wells
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without recourseto credit institutions. But if the onggt&vg@g%to
incorporate: as many smell producers as ‘possible iinto’ the -modernized
production:systems, it ‘is:necessary. to.: facil:ltateﬂthe -development;. ..
‘of :their .resource bage.’ .

- :0f.course, additional working ‘capital, particularly .s;tor,‘«.;fgr;t;llizers R
- must ‘be financéd. Both-institutional credit:end traditional 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- fanhing‘vsystems.n Two -important
factors are at work tending to limit the expansion of -credit for small
farmers. The ﬁrst 48 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 imstitutional
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. ' The'second factor centers on the structure of credit;
-ihstitutions. " Commercial banks, cooperative credit. societies. and public
' ‘agricultural’ benks are linked to-that segment. of the rural gociety which
 has access to the networks of. technical knowledge, the. physical .resources
" of “ldnd ‘and ‘water and political clout.:- It:is hardly. surprising. that

. these same farmers are.the principal credit clients.

Lowalpigds

5For exampie, leds: than 10 percent or Mexico s ‘farmera -have. accegs -
to institutional credit. Donald K. Freebairn, "Prosperity and Povert.y &
in Mexican Agriculture," Lend Economics, February 1969, pp. .:36-37. o
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‘Employment:

fsen LrTvhaveralluded -above:to ‘therpossible displacement: of: workers. in the
applidetich of the high yiéld varieties:production:systems;the 1.
importance of providing employment opportunities: in. dow -income: countries
‘with rapid ‘population growth-rates, makes it mandstory to consider more
explicitly ‘the employment ramificetions of rapidly modernizing agri-
ciltire.- A number:of basic elements work to make the modernized

‘systems' capital- as:contrasted to labor-intensive - dependence on .

“{rrigation, chemical’ fertilizers , pesticides, .and other capital-oriented

inputs; multiple cropping with rigorouslydefined calendars of operation °

tending to’ force:ﬁechanization:tor farming. operation; and, the demonstra-

tion effect of:the world's already modernized esgriculture with its
capital-intensive and labor saving format.

: "l'he'otf-eetting.:elements'are,‘the degree. to which multiple cropping
will tend to compensate for the displacement -of agriucnltural laborers
by more mechanized production-systems and the. Jobs which may be generated

to service the modernized aegiiculture. Although there mey not now be

- very satisfactory éstimates 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
induged industrial employment., One effort is directly related to the
‘employmeént’ eéffects in the rapid assimilation-of the green revolution, the

“§tudy ‘being based on ‘data and circumstances in.the Punjab., 1119.3’-5'16

16yartin H. Billings and Arjen Singh, "Employment Effects of HYV

‘Wheat and-Its-Implications-for Mechanizat:lon,'-'. Agricultural Economics
Division; USAID, American Embassy, New.Delhi- -
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Billings and Singh divide farming operations into four categories in
‘order to evaluate the potential for mechanizationqand the;,pi;qbab,’l.e
influences on employment; the categories are seed bedv.»pgepg;ggj.on,
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 prepasrastion, 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 & more active role in farming
operations. itrrige.tion operations on small and intermediate size
farms are also la.rgely. done by family workers, and the use of power to
draw water will tend to release children and women from the burden

of handling pumping operations. Interculture is a lsbor 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
least effect on labor requirements. The most labor intensive activity
in wheat production has been harvesting. Mos farms, both lerge and
small, use day labor in the cutting and threshing. The much higher
yields resulting from the improved techniques have placed & heavy demand
on labor and hes even caused shortages. By 1969 Billings and .8ingh
estimated that one-half of the Punjab wheat was ‘threshed mechanically,
and they estimated almost all would be by 1974. The introduction of
mechanical harvesting will eventually result in an over-a.u. decrease
of ‘about 90 million ma.n-deys of employment in 'the PunJa.b, most of it

for dsy laborers.
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It-1s cleat that the ‘combination'of extra energy, needed to handle
the ‘{fproved single’ crop ‘and to-cope with.the potential for multiple
cropping, ‘Porces a’ need for muchugreater quentities of enq;'gy than that
available® from:conventional séurees-'.’ In the Punjsb farmers have responded

ﬂ-ﬁ'} ]

by increasing over the last five years the number of pump setﬁ from
‘66,000 ‘to over: 100,000, mechenical threshers from 5,000 to ;.Pout 100,000,
~¢he number of tractors from about 8,000 to 20,000. This kind of growth
is likely to continue into the future.

| Billings and Singh study the.influence of tractor cultivation on
employment demends for different rotations in the Punjab. For each of
| seven zﬁtations studied, a modernized production system using a tractor,
pump set, high yield varieties and fertilizer, reduced per q.cre labor
.requireméhts'from 20 to 30 percent below those for tra@itional faxrming
i systems, with the incidence falling most heavily on family labor --
some of which might be absorbed in marketing and distribution activities.
And, of course, mechanized multiple cropping can absorb more J.abor per
unit hrea -of land than non-mechanized single crop farming.
| A quite different study in theé Moguequa Valley in Southern Peru
explored the economic feasibility of introducing an intensive horti-
cultural cropping system into a traditionally~-oriented small holder
farming system. ol The .shift from extensive production of grains to
intensive .horticultural crops multiplied gross incomes almsot four fold

‘and ‘greatly increased factor returns; it did not, however, provide much

| 17Lon C. Cesal, "Econom:lc Viebility of Minifundio Farm Units: A
Case Study of the Moduequa Valley in Peru," unpublished manuscript.
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" greater' employment. While capital requircisentsiricreaséd twotoithree
times over the traditional’ farming‘¥equirements’; the”labor-requirement

only rose 20° t6'30° percent. -

The Cumulative Effect

Rapid technical progress in agriculture has the capacity to increase
sigoificantly the amount of agricultural product, successes in Mexico,
India, Pa.kistan and, the Philippines in recent years serve as indicators
; of the results which can be expected. At the sanme time, the technolo-
gies, with their implicit implementing policies, seen to work toward
heavy concentrations of potential benefits. Without being able to
specify numerically the degree of concentration, the larger sized land-
owners in the favored ecological zones combine the connection witn the
information networks producing the improved technology with control
over the requisite resource base, and access to the production inputs
and the meens of financing them.]'8 In addition, because of their social
and politicel status, they can influence policies which enha.nce their

own positions relative to those in weaker positions.

The Case of Mexico

Ideally, we would like to have detailed date on the-shifts in
income levels between regions, and between farmers within® régions, which
have been essociated with the changes in technological systems: ~Un-

fortuantely, these kinds of data are not availeble, andiconsidering the

leMr. “Michael Schluter :din an' unpublished:manuscript; reviewing the
relationships between the new varieties and farm size indicates “that using
data reported by the Agricultural Economics Research Centres he identi-
fied a positive correlation between adoption and farm size in the 20 areas
studied and that the relationship was statistically sisniricant at the
5 percent level for 1T out of the 20 cases.
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spostulated disparities:which.may, be-ggnerated by modernizing selected
zegricultural-regions,no government might reasonably be expected to
set up such an inquiry; it is conceptually eesier.to measure the
increase in tons of production, and such measures serve as testimony
+~ affective development poliey.

With")the' e;:ception oi’ Mexico, most of the countries whith have
ween active‘participa.nts in demonstrating the powerful‘ production
)tpotential of & modernized and technical sgz'iculture have been involved
in the 'p’iibc‘eéé’ for less thsn ten years The case of Mexico is unique
heceuseA it 1s bnow' a.lmost 3'0:.ye7srs since purpos'erul and effective
agricultural research was established. In a.dditi‘o‘n, there, and in
: msny other countries ss well, the recent implementation of organized
research snd production campsigns sre supported by a long record of
interest in. snd activities relsted to, improving the production base
in‘agriculture. In a very resl"'sen'se, 'the recent exemples of success
in production ca.mps.igns rests on investments in land and weter ilmprove-
A ment ‘sdvanced agricultursl tra.ining and reseéarch, extension services,
credit systems, and ms.rketing, ‘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 tha.n ever before. The
new appreciation of what is both i}t\portent and necessary is the essence
of the reyolution,. .

- The .systematic. modernizs.tion of Mexico!' 8 sgriculture hss been
pursusd over much of the psst 50 yea.rs, and it has been pursued in an

o wee b

interésting and pragmatic way. On the-cne hand, the country hes carried
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out an extensive agrarian reform which incorporated well over two million

fe.milies into the 'body of farmers with le.nd holding rights, a.t the same

- v

time, it pursued policies of land and wa.ter development tra.nsportation,
agricultura.l technification, agricultural credit a.nd‘ price sup;i;rt\sw
which have been designed to forge a new a.nd modern agriculture at the |
periphery, rs.ther than to tra.nsform the old and establishcd.19 A ‘
recent study on the Mexican economy provides an interesting view of the
reglonal shifts in agricultural producti_on and prodncnivity.ao The
ranking in Table 1 indicates the notable shift downward of the heavily
ropulated center region- vis é. vis the periphery. Notwithstanding the
tenuous nature of production and population data :ln 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 and 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:materially effect the

conclusions drawn.

19Donald K. Freebairn, "Rela.tive Production Efficiency Between

' Tenure Classes," Journe.l ‘of Farm Economics, ‘December’ 1963, P+’ 1151.

"~ 0mark W, Reynolds ; The Msxican ‘Economy, New Haven: Yale
University Press,. 1970, Chapters 3 gnd b.
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v oTable:d -
. Bank Ordering of Regional Per Capite Agricultural Production

H J]
tae WE oy

FO LRI e e E L e e L e T A R T oy
Descending
Order..# « 1899 - i.<1907 : 1930 . - -19%0 .. 1950. - 1960
£ B 1y SR N — b . LN 5'._" Lt L o L e
1" | culf Gulf  N. Pacific N. Pacific N. Pacific 'N. Pacific
2" 'N. Pacifié  Center  Gulf = 'Gulf  ‘North  Gulf
3 Ceniter = §S. Pacific  North ~  North ‘Gulf’  North
4 North '~ N. Pacific ~ Center Center  S. Pacific . Pacific
5 ' 8. Pac:lﬁc Nerth  S. ‘paciﬁc S. Pacific Center - Center

Sburce: Adapted rrom Table 3. 1& 01ark Ww. Reynolds, The Mexican Econony,
p. 101.: v

The data:given in Table 2 permit us to carry the argument a
little further. The old and well-esteblished 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 almoat ’a;ouipung 1n the other regions. Dirbet nvestment
in Central region agriculture ha.s not been a.ttractive, although it is
important to note that productivity increases (residual, 'J.‘a'ble 2)

have been higher in this region than in the Pacific North. A large
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Teble 2 .
Growth of Mexican Crop Production,. Inputs, .t and Productivity
1929-59
o Compound
Index " Annual Growth
Region . (1929=100) » . Rates
North " Labor "178 -
Land 223
Capital 89k L
Output 433
All -inputs 5.0
Residual b2
' 0.8
culf Labor 173
Land 223
Capital 278
Output 376
A1l inputs 4.5
Residual 2.7
1.8
North Pacific Labor 215
Land 304
Capital 1,290
Output 537
A1l inputs 5.8
Residual 5.6
. 0.2
South Pacific Labor 189
Land 271
Capital k61
Output 229
A1l inputs ‘ 5.7
Residual 2.
2.
Center ~ Labor 152
Lend 135
Capital - 3%
Output 283
A1l inputs 2 R B
Residual ' ' 1.8

o /‘ 4

Source? Ada.pted from Table 3.10 and-3: lh -Clark W. ﬁéynolds,
The Mexican Economy, pp. 116-12k.
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fraction of this increased productivity in the Center may be due to the
inFlience Which' uUrban ihfra-stx;uct}xra'l investients'may be having on
this region's agricultural ~ss.<313..<.ﬂ."$fa ., .

: An additional interesting phenomenon emerges from this data.
Although the Pacific North region had the highest rete of expansion

in output, it had the lowest increase in productivity among the several
geographic regions. The almost 6 percenf '¢ompounding rate of growth in
output over a 30 yea:i?period is one»,ofi. 'th_e highest which can be imagined
.for an agricultural region; but it ﬁa;:;feen accompanied by an almost
corresponding growth in agricultural inputs. Most significant has been
the heavy capital cémﬁonent. Capital :I.nﬂiiﬁb have increased over
twelvefold between 1530 and 1960. By contrast, in the Pacific South,
ﬁthough still a relatively 1ow-incdme agricultural region, the rapid
rate of growth in output has bzen associated with much more reduced
growth in capital it'lputs. Rather than the heavy capital demands of the
technical and mechanized agriculture of the Northwest, the Pacific
South has expanded production largely b& opening new lands to cultiva-
tion, incorporating lerge elements of labpr both in clearing new lands
and in the agriculturé.l production actiirillties. The relatively low
rate of growth in productivity, although a seeming anomaly to the
casual cbserver of the beautifnlly-éultivated irrigation districts

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

published reports of ‘é. number of studenté of Mexican agrlculture.al

L 2lpolke Dovring, "Land Reform and Productivity: The Mexican Case,"
AERR, University of Illinois, 1966; Donald Freebairn, "Relative Produc-
tion Efficiency," op. cit.; and Richard Weckstein, "Evaluating Mexican
Tend Reform," Economic Development and Cultural Change, April 1970,

. «p‘p»:\' 391-“09. —— T -
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'Considering the "relati\re. scsrcity< ofs'capital .for: national* development,
»theallocation of: so:much-scarce:resource :raises: serious questions
. about"thel strategy’ s’elected‘

Ve ard l“;sti;ll":;too ‘early to-haveiat thand even preliminary results
from the 1970 Mexican Census of Agriculture, which is the only’ade-
quate source for document_ing .both regional 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-

NIV ¥ E - : ‘Y* .

ml of agriculturel producers.aa Over ho 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 famers and the better situated eaidatarios. you can sccount
for three-quarters of the sgricultural marketings com:lng rrom 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 vhich encourage bringing togefher the
resources necessary to forge a nev and modern agriculture where no

~‘u* Iy

agriculture existed before. Opening up new lands to cultivation,

developing water resources, establishing research stations, providing

‘.I !v»:

tra.nsportation facilities, assuring the supply of the requisite inputs,
building the credit institutions and essuring attiractive markets for
'sgricultural products have resulted in a responsive and modern agri-

It has not however, transformed traditional agricultural

aaaaaaaa

22Donald Freebaimn, "Prosperity and Poverty in Mexican Agricul-

ture," op. ecit.
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i produoeruintoumodel entrepréneura“ andx,srele.t:lvely rpros‘pe‘rourzpeuant
ta.rners. z,Rura:I. poverty :dominates:the::.countryside; :modernizing the

perj.phery has not improved the welfare-of :the: bulk of:the nation's

s small” Peimerts e e-,j {datarios ‘and:agricultural :workers a3

~The Implieit ‘Views .-

W:lthin the genera.'l. framework of a market economr, three simplified

viewa of the kind ot utional agr:loulture that might emerge come to
& RPN Jdid i SET. L R Ja

m:lnd. a olaas:lce.l Western European type yeoman agriculture, a highly

R IN *((

modemized segment tha.t supplies urban centers 1n aoaociat:lon with a

aubsietence aegnent that serves as a holdins area. until the excess

vl

.resources can be absorbed :I.nto non-asricul.tural activitiee, and a

hdéhly;n\odernized a.nd small ogricultural sector with surplus agri-
cultnralists ebsorbed in urbaniza.tion proijects. No one can say with
8:1? degree of certeinty the d;.rection which low :I.ncome egriculture
;;.11 take, :I.t :ls quite likely thet countries of differing circumstances
ot )

w:lll opt for altemt:lve policiel. But there are some underlying

5

forces which win ind:loate the directions which mey be forthcom:lns

l e

and which ce.n provide meigzte. even a.t this early dote, of the impli-

e"a,? .

cations of the pe.tterns of egr:lculturo.l developmont vhich are now

.up_derwav.

23 increasing literature on income distribution is becoming
‘availeble on Mexico; see, for example, Ifigenia M. deNavarrete,
‘"La distribucidn del ingreso en Mexico," in El Perfil de Mexico,

- 1980, Mexico, Siglo XXI, 1970, pp. 18-Tl.
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The central thrust of this-paper has:beenithat the:implemsitation
of ‘the modernized ‘agricultural :gystéms :has ‘beenshighly selective:in
its application. ' We ‘havé noted the ecological iand institutional re-
straints vhich-have operated to-restrict the nimber-of producer
beneficiaries. The question must arise as to mechanisms: for successful
implemenitation of improved agricultural systems among ;omall hol&é'rs
and, in essence; the possibilities of building a viable and even:
prosperous peasant agriculture. 1Is it adequate to ‘develop -a:number
of new technological breakthroughs and formulete a series of public
programs which will facilitate wideapread adopt:lon,. or is there a more
fundamental limitation to the establishment of a progressive and
prosperous peasant agriculture in the lov income countries?

At least one major experiment is currently being carried out
attempting to study the possibvilities and potential for carrying the
benefits of a technified agriculture to smsll farmers -- the Puebla
Proaectaah This undertaking, located in the state of Puebla, Mexico,
centers its attention on finding ways to incorporete small farmers
into the dynamic and growing nationsl economy through the instrument
of a techiiically improved maize production system. The project.
started in 1967 with 30 participants; by 1970 there vere aliost

5,000 farmers organized into 200 groups vorking in the project; and

2“'I'he conception of the project, a description of the aree, the

orgenization of the undertaking, end the first two years' results are
documented in detail in The Puebla Project 1967-69, CIMMYT, Mexico,
1969. Additionel descriptive material and the results up to 1970,

are given in Leobardo Jinenez Sanchez, "Mme Puebla Project: A Regional
Program for Rapidly Increasing Corn Yields Among 50,000 Small Holders,"
in Strategies for Increasing Agricultural Production on Small Holdings,
CIMMYT, Mexico, 19T0. An Economic Analysis of the project is presented
by Delbert T. Myren and Jairo Cano, "Cost Benefit Anelysis of the
Puebla Project,” in Strategies for Increasing Agricultural Production
on Small Holdings. CIMMYT, Mexico, 1970.
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;a:theyrhad ‘about 12,500 hectares -under cultivation. Farmer interest in
. the ‘project -1s-classified by Jimenez to have shifted by years from
-~ hostility ‘to skepticism to interest-and finally to enthusiasn,:and the
institutions serving the project region ~from-attitudes of skepticism
.- %o interest. The cost-benefit analysis of the project (Myren and
:Ceano) indicated a ratio of 0.93 for the first two years-of operation --
1968 ‘and 1969. ‘As would be expected the heavy overhead costs on & |
spelatively small production base gave a relatively low pay-off in the
‘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
project is beginning to demonstrate that small proudcers in an area
can be enticed to Join ’into a production campaign which both increases
the productivity of their rescurces 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$ 240/nectare for farmeérs associsted with the project.

But the’question still remains, can the whole agrarian society
progress with this model, or must & rapidly modernizing agriculture,
perforce,operate on a highly selective basis and advantage a few while
Ad‘:lspla.cins thé many? To the dggﬁe that the improved agi'icultural
;syg,tems are wid’ely.acc'eptie'd’vapdf diffused throughout the agrarian
‘g:c‘ononw,‘the Ancreased 'su’z;ply" of products runs up against onerous demand

Ao o - S ‘. e . DT N RO
Testraints, Even in low-income countries the income elasticity of

A T

CaF Ty o : . I o SR ) e . -
demand for agricultural commodities is loy. Technical improvements
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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:in output
would overvhelm the capacity of the market to absorbd 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 (in the Latin Amefican 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 teken 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 functional industrial systems.

The ‘two other views of the agrarian economy postulated above are
both dependent on a highly stratified application of the modern:l.zing

technologiea and, of course, thia is the real:lty of ’recent agricultural

» development. The views" diverge ‘iR ‘teFms: of ”the expectations about

VMY

‘



what: happens' to-those iwho dre left out. On the:one-hand,.rural areas
~vith subimarginal resoutce bases.could be left in subsistence agri-
“oulture; a8 could e those farmers in-favored regions-who because of
‘4netitutional ‘restraints may not be able to ::participatewactively.zs
The assumed form of .economic organization implicit in this view is
" one of ‘constrained growth potential and of continuing relative -
scarcity. Intelligent policy and humanitarien 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
large fraction of the naticnal society will meke adequate welfare
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 perticipants..

The other slternative format is what might be called & forced
.urbanizatioxi-full employment-welfare state view. Here the agricultural
revolution, which is underway in tropical agricultural regions, is the

enabling mechenism. Basic food supplies can be produced by an
‘increasingly small fraction of the national population. - For the
- goclety as a whole there is only modest real social cost of shifting
humah resources from marginal farming enterprises to building the urban
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

excitement and satisfaction of urban life styles. Lauchlin Currie

,,,,, . s

- Zy43)1an Tuiesenhusen in "Latin Anerica's Employment Problems,'
Science, 5 March 1971, argues for a program to implement a welfare
oriented subsistence-agricultural sector as .an, adjunct to a modernized
commercial sector. S o ‘




spelled out a version of this ‘format almost ten years ago and without
the hindsight which the Green Revolution has provided ue.26 Many

E or us for too. long have looked with romanticiurge and, w:lshml “thought
on the development or a prosperous yeomn a.griculture :ln resions 8o
1ong dominated by semi-feudal ihséiiifm'ﬁions.' 'l‘echnolosica.l rewolution
in egriculture and commmications -has interyened an_c_l',atfordeqjgs

wi&er opportunities .

,26Lauchlin Currie, Accelerating Development. New York: McGraw-
Hill, 1966. ' .
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