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ABSTRACT

A sample of 228 Indian fammers were interviswed at tuwo points in
time in order to detemmine ths effects ef differantial aceceptance of
imp roved agricultural tachnology con changes in equality of reward
distribution over tims. Analysis shows that inequality increases over
time with respact to gross agricultural production, but diffarences
in adoption of improved technology ars rot claarly implicated in that
shift, Conversely, inequalitias in both lavel and standard of living
are reduced over time. Early failurs to adopt agricultural technology
does not seem to lead to snduring and self-rainforcing disadvantage in
the context studied, UWhsther such a pattern i;ntypical in the agriculture
of developing countries, or whather Indian devalopmant policy is
responsible for achieving a degrea of distributive aquity in cnnjuncﬁian

with tachnological change, are among tha topics for further ressarch,



INT RODUCT ION

Tha purposs of this paper is to explors the long-run effacts of
the diffusion of agricultural inngvations. In particular, we wish teo
address ona of the key questions in adoption, and mora broadly,
devaliopment research: does a higher 19&91 aof adoption.of improved
technology contribute to greater or lesser aquality in distribution_
of social and economic "rewards™ over time? Our data stem from inter—
views with 228 famm operators in ths western state of Maharashtra,
India, in 1967, Thesa farmers, who varied considerably in thair usé
of improved agricultural technology, wers re-interviawed in 1973, and
our analysis is focused on changes in aquality of reward distribution

among them sver the six year time span,

Bavelopment and sguity parspectivas

Adelman (1975) recently summarized davelopment policy issues,
and resesarch perspectives, in temms of two broad options, Either
one can foster economic growth first, and taks up questions of
distribution of rewards and improvement of human capital later. Or,
alternatively, one can taks Up the questions of rasource distribution
and human capital improvemant first, and work on 8conomic growth
later (sss also Schaller, 1978: 200). Each perspective involves tha
assumption, implicit nr'axplicit, that both sconomic growth and a dagrea
of equity in reward distribution can be achieved; they ars not

mutually axclusiva goais, it is assumad,

The assortaed tachnological davalopments which arg collectively
subsumed under the gensral heading of tha Green Rsvolution have, on

the one hand, brought about a rasurgence of interest in the "growth



first, equity later" perspactivae, Substantially improved technology

has mada for much greater optimism with respect to significant growth,
thus reinforeing tha position of those who look to tachnology for tha
answer to agricultural development problems (cf. Schultz, 1964}, 0On

the other hand, howaver, thers has also smarged a considerabky mors
pronouncaed intarest in equity questions, in part as a "“sscond generation
ts.e of issue, That is, as increases in production and productivity
have takan placa in some parts of the world's agriculture, it is arqued
that the time has come to pay serious attantion to the distribution of
benefits (Saint and Coward, 1977; Frankel, 1971). As growth occurs, the
expactation that the benefits of growth will be distributed in some
raasgnably equitable manner has also grown, and it is lass than

obvious in many situations that tha rowards of growth ars aquitably
distributed (s=e, B.Q.y Havens and Flinn,‘1975). At an esven more
fundamental, laval, tho often assumed causal linkage batwssan growth and

distributive justice itself is being gquestioned (Weaver, Bt al., 1978).

focus of tha present study

This study cannot bagin to cope with the many questions involved
with the distributive implications of e;onomid"grcwth. Tha literature
on the topic ranges across economics and £§é soE}al scignces, and alsp
ranges from tha nvar—thg;genturias world perspactiﬁe of Wallarstein
.(1974), tc microscopic and highly localizad studios of the impact of,

. 8a8y, tractorization on income shares among farmers in diffarent sizo

classes in on2 Indian district (Jhunjhunwalla and McPherson, 1972),

Our study is definitely on ths micro side of thae macro-micro continuum,



and deals .ith a single guestions doss aﬁoption of improved agricultural
tachnology, which is a standard part of growth oriented agricultural
devalopmant stretedy, contribute to greater or lessar squality in

digtribution of sconomic and sooial rewards over time?

The distinctive aspect of our study is that we can follow tha same
individuals over tima. Mast of the ressearch on squity guestions has had
to raly on aggregate rather than individual data, or on crass=sactional
data on individuals at one point in time, and nsither of thesa approaches
can he dascribed as ideal (Fields, 1977:572). Greater or lesssr equality
in distritution of rewards in a population over time is ¢f interest in
its own right. Ths major shorteoming with regard to eguity questions,
howavar, is that sntry into and exit from tha system in guasticn ara
unknouwns, Thus the key guastion, which typically cannot be addressed
with secondary data, is whether thosa individuale at, say, the bottom
of the incrms ladder move up over *ima or fall aven farthar t)ehind.2
Do tha rich indssd gat richar and the poor, poorer, or is the payoff
from devalopment equitably distributed? Ars the bensfits of improved
agricultural tachnology shared aquitébly, cr de_soma indiwviduals gain

substantially whila pthers loas?

The classical supply~-demand models of sconomics indicate that
sarly and/or more camplate adoption of productiyvity smhancing technoloogy
should incresass incoma, other things being aqual. As supply increasas,
prices should trend downward, and the stereatypical “laggard” of
diffusion thecey might not only fail to improve inmcoms but actually fall

_farther tehind if his putput ramains constant and prices fall, The
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real world is more complex than a “heoretical modael ~an ordinarily
raflact, housver. For 3xampla, demand for agricultural products may

well be sufficiently alastic in a daveloping ecornomy to offset thae
pressure of increased supply on pricas, Furthsmmcrs Indian agricultural
davelopment has to some extent beon designed to offsat pure markst
foress. Agricultural development in India has historically basn part

of a tpgadsr rural davelppmant emphasis with strong income redistribution
ovartonas (Taylbr. 8t =l., 1965). In addition, concartad afforts have
been made to involva all sagments of the rural population in planning as
w2ll as carrying out davalopment programs (Jacok, 1967). Again, the

real world is more complex thah an abstract model, in this case a design
for rural deovelopment, can raflact, The Indian policy goal of incoms ra-
distribution may or may not ha achisved in a given situation, Thus ths
stage is sat fgr ampirical studiaé, such as this one, to detemine what

e

actually happens to particular actors in tha devalopmant drama,

In vizw of thes above discussion pne would axpact, on ths oné hand,
that modern agricultural tachnology, which is desmonstrably not adopted
at the sams tims by all farmers, might tond to increzss inaguality of
roward distribution in the Indian cdntoxt, Innovators and sarly adopters
might reap a disproportionata share of the fruits of development, 0On
the other hand, howsver, it could ba the cass thit instituéi;;al
_Forcas, plus perhaps humairTailure to raap tha full baenafits of
improved tachnology, would tand to offsat markat forces and mitigate
the tendency toward greator distributive inequity, The rossarch
literaturs on equity questions in Indian agriculture, summarized in
tho following section, is consistent with just such a mixed sat of

expectations. 3oms studies peint in ome diraction, some in the gthaer,



Related studies in the Indian contz-t

Parhaps the most comprehaensive study of tha squity issus in rural
India is that of Das Gupta (1978), who analyzes data from a national
sample of over 4,000 rural houssholds at tuwo points in time, He
concludes that the incremental income from development over a thres year
span goes dispropertionately to those who wore bstter off to begin with,
though all incoms lavsls benefit to some sxtent. Das Gupta's data <o
not permit him to link distribution questions specifically to agricultural
technology, howevar, In contrast, Swanson {1976) focuscs explicitly on
the impact of improved rice technology in a truly prime rics growing
district, Tanjore, and concludes that gains from rica production alone
had very little impact on income distribution among farmers., Ha furtherp
finds that inequality in total family incomes of both farmers and agricul-
tural laborsrs actually dscreasad ovaer & 8ix-y@ar span. Swenson, hoﬂeuar,

did not have panel data to tracs out effacts on individuals,

Other studios report a varisty of conclusions which complicats the
pictura, Mencher (1978) usas athnographic data to arguas that inequality
has increased and that development stratsgy has favored such an increasa.
Singh (1973) uses aggregate data for two tima ﬁbintst both proceding
the Green Rsvolution era, to demonstrato tﬁzf inEPme inesquality decrcases
over tima in a northern district., The previously m;ntioned tractorization
study (Jhunjhunualla and McPherson, 1972) demonstratas that income sharas
i{ncreased for both largsr farmers and landlass laborars, while the share

for small and middle-sized farmars decreasad as a function of tractori-

zation in another northern district. Tractorization apparsntly permitted
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sufficiant change in farming systams among larger fariars to pammit thsm
to benefit directly as well as hire mors labor, whila sﬁaller farmers
continued to operate as they had before, Anothar study, in a tribal area
(Khaund, 1970), finds decreased inequality in family ihcomas ovar time

as slash-and-burn famming technigues ara replaced by settled agriculture
and other sourcas of amployment, Finally, a quite recant study at only
ans point in time (Narayanan, 1978), demonstratos that the per capita
income shara for, say, farm laborors is not grsatly differont from thair
numerical strength in the population of tha study village. Thae greatest
contrast is batwoan POr capita shares for farm and nonfapm familias

(Narayanan, 1978:20), with nonfarm familiss enjoying an advantago,

The results of reszarch on equity quastions do not lend themsalvas
to definitive conclusions for a varioty of r32s0ns .. The basas for making
Comparisons regarding changes in Sguality and insquality are not ths samz
in different studies. Farmars of varipus 81zo classas have bean comparad,
or farmers hava been comparod with 2gricultural laborers or nonfamm workars,
In addition, agricultural technelogy may hava haon singlsd out for spacial
attention as s factar influencing incoma distribution, or it may bo
submergad in tho broad contoxt of davelopmantal changa: It can ba
argued that, at Best, thera is snough "oise" in associo-oconomic systam
to maks it vary difficult to dstoct thg impacts of agriaﬁltural toégaéngy,
or any othar singla GXoganéus Fasggr, for that mattar, Sample seloction
@lso, in onc geographic arsa or another, at onz timg pariod or anothor, must
affect ons's inforsncaes from ths data, in uiem of tha location-specificity

“and time of introduction of particular items of toachnology. Moasuremant
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techniquas vary across studiss and “hors exists a sizable litorature on
Just the technical aspocts of assassing change in equality/inaguality

(sea, for example, Paglin, 1975 and 1977; Allison, 1978). Finally, we
praviously mentioned that there waro complications involved in using
aggragats and/op cross=soctionzal varsus pancl data, In short, considerable
ground work has been dons but firm conclusions are not possible, And

given tha comploxity of tho rosearch contek%, it should be apparent that
any ona study, such as DUrs, can only hopo to addrass a fow of the

unrosolved quostions, a task to which wa now tupn,
SAMPLING AND MEASUREMENT

Two hundred and forty-six cultivators in two villagas of Yootmal
District, Maharashtra, were inturviewod in 1967 as part of a3 larger
diffusion study (Roy, st al., 1968), Ninoty thrad par cent of thesa
lfarmers {N=228} wors asked tha samo gquestions:a sccond tims in 1973,
Comparisons ~f tha distributions of r3sponsos from the 228 cultivators
at two points in time, and tha relationship batwean thaese distributions
and farmars' 1967 lavels of addption of.improuad practicus, counstitute

our raszarch design,

The 1967 samplc consistad of farm oparators, hoth ownors and
tenants, no mora-than 50 yaars of age. This age restriction undoubtedly
contributed to ocur good fartunq“in finding almost all of tha sampla
still active in agriculturs at £h9 latar time point. Our 1967 samplo
was also rostricted to operators of farms of 2.5 acras or mora, a sizo
restriction which eliminataes vary small farms from tho comparisons,

The district is charactarized by rain fod agriculture, howovar, and



farmms arce consaquently larger than national averagaes would suggest

Roy, ot al., 1968:8-11), We astimatz that porhaps 15 per cant of tha
famm oparators in thz study areca were zxcluded by tho size rastriction,
This is a small proportion of tha total, relative to some other arcas,
raflacting the comparatively oxtansiva use of land in an araa of uncorta
rainfall, Novertheloss, in interproting tho results of our anmalysis one
must kaop in mind that operators of vory small farms as wall as agricultu.
laborers, catogoriecs which gverlap substantially and are typically at

tha bottom of the sconomic ladder, are not included in the comparisons.

Soils in tho study area, known as black-cotton soils, are gond, but
rainfall can be a problem and very littls land in tho arsa has assuroed
 irrigation water. Moisturc problems must bo stressed here bacausa 1973
was a drought ysar in this arsa (Subramanian, 39?5) and soma of our
results rofloct the drought conditions. Eha ma jor crops in the district
are cotton and grain sorghum (jowar). Improved plant materials and
othar improved practicos havo bosen cxtansivaely promotod in the area
but it is important to note that neither of the area's major crﬁps hava
figured contrally in thoe "miraculous™ yield improvament of the so-callad
Grasn Revolution. W are dealing hardwith a segment of India's moro
or lass avorags agriculutre, naithar impoverighed nor dramatically
improving, subjoctad to introduction of mora or lods avaraga nel

technology, bettor than the oid but not ™miraculous" in its potential.,

Farmars'! adoption of improved agricultural practicos was a major
focus of the 1967 study, In this znalysis we capitalize on tha

obsarved differences in 1967 adoption levels, in order to detarmina



whathar thosa difforences ara implicated in changes of equality in
roward distribution over time., The 1967 adoption lavals ware measdrec
via 2 reliablo 10-itom indox {Roy, gt al., 196B: 13-24), which includec
an array of soil improvement, pest control, animal brezding, and
cultivation practicas appropriate to the araa's agriculturc. In general,
the lsvols of adoption which had boan achisved in the area in 1967

were low, Over one-third 6? the 228 cultivators had adopted none of
tho 10 rocommondad practicas at that time, and another 30 psr cont had
adoptaed no mors than tuwo, as shown in tha sscond column of Table 1.

The balancs of tha sample rangad upward to a high of 7 out of the
possiblo 10Q practices.3 Our concarn is whothar thess gross differences

in adoption lovels havae sccial and aconomic conseguences over tima.

OQur koy measure of cansaguoences is an occonpmic variable, gross
valuz of farm product. Tha 228 cultivators.were askad detailod guestions
about the total amounts of all crops produced in the 12 months proceding
the sufvay, in both 1967 and 1973, This included production for home
consumption as wall as sale, bartar, or payment in kind. Amounté
produﬁad wara then convarted to a common, monstary basa by applying
published 1966 pricos appropriata to that product in that region
(Roy, Bt al., 19683 30-32). The resultant amoynts wore then summed
across all procducts to yield a single figure for pf&ﬂugtion volutae,

. Thesa totals arc an approxiﬁzzion of gross farm incoms fiigures. Ffor
sumosos of this study, 1973 production volume was also computed on

tho hasis of 1966 prices, thus product price changas and prices actually

. ., 4
realizod by individual cultivators do not antaer into our analysis,
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The monstary values given {in Rupees) for tha twe tima points are
dirsctly comparabla, and pommit us to compars distributions for tha
two tima points to deteming whaether difforancas among the fammora

hava increasad gr decrzasad,

Lovel of living indexes and saveral othar moasures used in tha
analysis will be briofly doscribed in tho context of presenting the
rosults in the following soction (for dotails see Roy, ot al., 1968),
In all casss tho andlysis is concorned with whathar tha degres of
inequality among farmers which was obsarved in 1967 increasas or
decreasss by 1973, and whaothor any change over time can be attributed

to differantial adoption of agricultural technalogy,

FINDINGS

Ingguality in production volume and input ysago

Tabla 1 contains the rasults of the first portion of our analysis,
that concarn:d dircctly with ths agriecultupal producticn procass. The
first segment of thg tablas shows that average value of product was louwcr
in 1973 than in 1967 for sach of the throg lovels of adoption, with the
grzatest proportional reduccion in tho middla and lqwer adoption
catogories, Rainfall was inadequate in tho 197273 Grop year and crop

.
lossas wara sevaro (Subramanian, 1975 382.386), It is to bao expacted,
howavar, that farmars who had baan ralatively high in adoption in 1967,
and aiso tandad to have largsr farms, woro bost able %o withstand thae

negative impact of drought (Table 1).
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We bacams awars, at an early stagas of pur analysis, that lowar
production volume in 1973 was complicated by the fact that the amount
of land cultivated and labor input had also been reducad. Farmers had
reduced their agricultural actiuities.as 3 rasult of dry weather.

For that reaspn ws computed valuys of product per acra, and valua psr
day of labor input (i.s,, actual input, not labor availabls} for each
cultivator, tharaby putting the sevaral trend pattorns into a more
readily interpretable form, Changes in acrsaga and labor imput {which
includes 211 family and hirad labor) ars shown in the sacond and third
sagmants of Table 1, and the figuras for valua of product per unit of

input follow,

That data show that acrsags raductions were genaral, with most
substantial reductions for tho Mhigh" andﬁ“medium" adopters. Some
rented lands may have besn relesased for use by others, but rented land
is not common in this area and, in any casa the prospects for
prﬁductiua usa ware not favorable in abgsnca of rain.5 Most of the
raduction in acreage farmed in“1973 uqduubtedly raflects the practice
of allowing lass productive land to lis fallow in‘times of drought,
Labor inputs.were aven mora sharply reduced t;én asfes farmed for all
adopter catagorias, Table 1o In this connection it i; crucial to
note that the ahsolute 1euais of labor input for both low and interp-
mediate practice adoption lsvals ars, in 1973, bolow what would be
considaraed reasonablas full employmant levals Fdr the famm operater
alona, to say nothing of family and hired labor. Lou adoptars usad

only 112 days of labor input in 1973 for all production activities,
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and the farmers in ths middlg adoption category used 151 days of labor,
Of Aaveérage, as shown im Tablo 1, A likely inferenca hare, but ons which
we cannot documant, is that the uss of hirad labor was sharply raducad
and that the brunt of thg drought, therafore, may hava besn most
acutely falt by landlass laborers, Drought reliaflmeasuras in the
fom of public works employment (e.g. in road building) will have
provided some relisf for ths unamployad landless (Economic and Political
weokly, 19722 2479-24813 Subramanian, 19752 384-385), but at the vary
least thoy will hava had to do without tha payment in kind which
typically constitutoes a substantial‘fraction of famm workars! Compansa—
tion. Skotchy data on off-farm employment of farm oparators show that
fewer fammors workod off-farmm in 1973 as compa;ed with 1967, Datailod
comparisons on of f=fam smploymant, by laval of adoption, wsre not
undertaken bacaugs rolatively fow individuals ;apmrtad off-farmm work

in both years. We can infor, howsvor, that fapmaps at lower 1967

adoption levsls wers themsolves probably und2r-amploy=d in 1973,

~

As expoctad, valuo of product por acro cultivatad is also lowar in 4.
7973, though the (1967) high adopters show & slight increase. Valus
of product per day of labor input is highar fop allsadoption levals,

. howavar, raflectiné tha éharp reductions in labpr input.;houn in th;*‘
third segment of Tablg T Drodué;*bar day of labor input is most
substantially incroasad for low and madium adopters but this isg

tempared by tho absolutoly low levels of employmant for theso

cultivators, and thoip Familiss, which we notad earliur,



13

Boge income ineguality incroase ovar time and can such a changa bo

attributod to utilization of improvad tachnclogy at tha earlior point in
tima? To answor the fipst part of this guostion wa hava computod Gind
coofficients and coofficionts of variation, V, both of which arc measuras
of dispursion.6 Thesa results are shown in tho two right hand columns

of Table 1, Thon, to answsr the sacond part of the gquastion, we have
preparud Lorenz curvas which display 1967 and 1973 production distribu—
tions in tamms of cultivatorps! 1967 adoption scoras on tha 10 itom indax,
The Lorenz curvos pemmit us to locato changes in the spread of tho twe
distributions over time ralative to 1567 adoption snores; information
‘which coefficients such as tha Gini cannot oconvey, To sava Spaca, wa
‘have includad hors tha curvas for valus of a2ll products raiscd, Figuro 1,

but mot tho product par unit of input eurves, which aro vary similar,

Genarally spoaking nur results shnm an incraasg in inaquality ovar
tims, Table 1 and Figure 1, Roferring first to thas total valua of
produet rasults, in tha first sogm.at of Table 1, both the Gini indox and
the cosfficiant of variation show increasad dispersion of productian
volume in 1973 as comparad with 1967. Tho 1973 coafficionts ara
higher than these for 1967, which means that the 1§;3 distribution is

-~

mora widaly sproad out than ths 1967 distribution, angd thus we conclude

that ineaquality in productiomseoluma has increasad over tima.

- Tha Lorenz curves, which tie thosa rasults diroetly to 1967
adoption of tochrology, alse suggost an incroaasae in ingguality by
1973 (sea Figure 1), Tha 1973 cupva is largely farthar from the

diagonal than that fnr 1967, but tha curves cross, Those ranking
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lowasst in adoption in 1967, the nor -adopters, fall sl ghtly closer tc the
line of equality (the diagonal) in 1973 than thay did in 1967,  Their
proportionate shars of total famm production is slightly higher in 1973
than it had been sarlisr, not lower. Then, for adoption scores of 1
through 7, which was tha highest score achisved an the 10-item index,

the 1973 curve shifts to the right of the 1967 curve, more distant from
the diagonal, thus indicating an increasa in inequality for the bulk of
the sample. Applying the rather strict "Lorenz dominance® eriterion
(Rllison, 1978:878), the curves cannot be ranked, i.e, the 1973 curvs is
not fully below and to the right of the othar. Thus wa cannot unaguivo-
eally say that inequality in production volume has increased from 1967

to 1973, but tha combined avidence is strongly in this direction. bn

the other hand, the role of agricultural technology in the increased
inequality is not clear., We notad that the 1973 curva for production
volumes was closar to the ™line of squality" at tha lowsst adoption levsl,

not more distant, thus we cannot argue that adoption "laggards" are

falling farther behind.

Results for the acreage and labor iﬁbut variahlss are somswhat mixed
but we believs that thay are consistent with thespattern of rasults

———

described thus far. Bpth acres cultivated and days d?‘lahor inpﬁt show
a small reduction in insqualit;‘;uer time (see Table 1), These results
should probably bs interprated as simply documenting the ganeral
eonstriction of production becauss 6? dry weathar which we have bean

~discussing. The "valus of product per acra" variablae, like "value of

all products raised," shous increasas on both dispersion measures,
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indicating an increase in inequality, Value of product per day of labor
input, on the othar hand, shows a reduction in inequality, but this has

to be viawed in the context of thas absoluﬁely low levels of employment
discussad aboue.7 The Loreanz curves for all of thesa variablas {not
shcwn) cross sach othar and cannot be ranked. The pattarn of the several
curves is similar to that described for Figure 1, however, indicating a
decrsase in inequality for farmers with low 1967 adoption scores and an
increase in inaquality for thosa with high scores. Thus we conclude that
our sevaral production volumes and production input measurss documant
increasss in inequality over time, but tha mle of agricultural technology

in that change ramains unclear.

Our last production-ralatad variabla is "kilograms of faertilizsr
purchased® in tha 12 months pracading the survey, Rasults are shown at
the bottom of Table 1 and in Figurs 2, and they provide some insight into
the role of tachnology with raspect to income distribution, Fertilizer
adoption (y2s or mo) was part of our adoption index, but the amount
purchased was not, and is usad hers as a semi-independent measura of
"catching up or falling behind.™ Fertilizer purchases, which stood at
close to zaro for the low adoptars of 1967, are proportionally much
higher in 1973, though ratss of Application are still absolutely low
as a comparison of fartilizer purchases with the acreagae figuras, also
in Table 1, will varify, Novartholass, fartilizer usags increased oudr
time and the disparsion measurss documant a decruasg in inequality on
this variabla. Figurs 2 shous clearly that furtilizer purchases in 1973

are mora agual than in 1967 uhaﬁ arrayed in tomms of 1967 scorss on the
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adoption index. One can conclude tnat the Mlaggards" are catching up,

or conversely, that the "innovators" ars not forging ahead.8 The
"innovators" may well bs close to their desiraed optimum levels of
fartilizer application. If that wars ths casg, the guastion of maintain-
ing a loadsrship position, or forging ahgad, would hinge on tha
availability of a stoady streoam of now tochnology. In any casc, it is
cloar that incgquality in fortilizer purchases docreaszs gver time for
these cultivators. Mersguor, we infor that early failure to adopt
improved tachnology may not represent a lasting and szlf-reinforeing

disadvantage undor the conditions studied herc.

Ingguality in sociececonomic and communication torms

Research on inoquality in distribution of the bencofits of davalopment
must contrally includs other than purely cconomic variables bacausa poopla
prasumably work in ordar to improve their living conditions, 1ifo chancas
for thair childran, and s¢ on. In addition, the volatility of soma of
our production variables due to weathar conditions, increasad our interest
in analyzing changss in inoguality on soma more stablo measuras, such

as leval aof living,

Table 2 displays mean valuas in 1967 and 19?3} for zach gf the thres
adoption categorias, for ag-f-itom housing index, an 8-itom material
passession index, and the sum of theso tuwo indexes, which wa have called
a laval of living index.9 The table also displays dispersion measurcs
for these three indexos. Lorenz curves arc included for the lovel of
living index only {Figure 3) because thas pattorns are virtually identieal

for all three measuros,
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Doas sociocconomic inoguality increass gver time? Results for

housing, material possossions, and their combination inte a comprzhonsiva
lovel of living index, all indicate an increase over time in matcerial
well-being for low and intormodiate adopters. Mean values for tha 1967
high adapters are ossentially stable over timo, thaugh those mean values
do not @ven approach the highest values possibla on tho measurses. Tha
disporsion measuraes, in tho two right hand columns of Table Z, show a
cloar and consistent decraase in inaquality, In addition, the Lorenz
curves for the 1967 and 1973 level of living distributions leava no

doubt that inoquality in lovel of living had decreasad by 1973. Theo
1973 curve is fully above and to the left of the curve for 1967

(Figuro 3).

Our guiding ressarch guostion askod d%ether differéntial acceptanca
of improved agricultural tachnology in 1967 would contribute to introascd
ineguality by 1973. Inequality in micsrial well-being has in fact
decraased, not increasod, Those who ranked lowasst on adoption in 1967
show substantial improvemant, and thogf who ranked highest in 1967 havo
romained stablo, Tho nat result is a definito desreasc in inequality.
Early failuré to adopt improved technology doss not saem to reprosoent
é lasting disadvantage in tgpms of matcrial wellbeing., On the contrary,

thore ie ovidence hare of “catching up."
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Why hava the high adoptors of 1967 lovellad off in material well-
being whon, as demonstrated earlicr, their lead in voluma of agricultural
productian seems to have increased? It would seem prudent, at this point,
to underscors tha fact that our production data involve 2n estimate of
gross rather than net farm income. We have no data on net income. Wa
can spoculate, howcver, that an innovative fapmer could have invoestad
in, say, improved cattlas brz2ading, ono of the itoems in our adoption indox.
Tha time lag involvad in recovoring such costs would prasumably bo groatar
than for, say, chemical fertilizers, and the roalization of a net incroass
in disposable income could ba both distant in time and rather uncertain,
Our goneral point here is th2t one cannot simply assumao that a highor
volume of production signifiss a highar not return and thus more
disposabls income for investment in cither consumer goods or additional
high payoff production inputs. Ws lack data.on both net income and the
payoff on specific items of tachnology (though tho ease for chomical

fortilizor is fairly clear).

Tho next item listed in Table 2 is more nsarly 2 mzasure of standard
of living than lovel of living., All respondents wers askad the fallowing
guastion: How much monoy (including food) does yourn family ncaod per
month to live comfortably in this village? The Pattern of means, shown
in Table 2, indicatas that roaggndants' definition o;\ﬁﬁét is "n;;;Dd“
increased betwaon 1967 and 19%3, and increased most markedly for thoe
lower and middle 1967 adopter catogorics. Roasults for the dispersion

measuTss arc consistant with the pattorn of meansy ineguality has

decreasod rather than incra2ascd,
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Low aguptar respondents, who i 1967 indicatad that they could live
comfortably at about half the level of expenditura that thair high.
adopter noeighbors folt was necassary, had sharply raised thoir sights
by 1973, wherocas the standard for high adopters had incroased mors
modarately. Loronz curvas for the 1967 and 1973 distributions, Figure 4,
again show a claar separation, with the 1973 curve fully abovs and to the
laft of the curve for 1967, confimming cur infersnce that inaquality in
standard of living has docreasced ovor time. A further inforence that
seems warranted by this finding is that thoso cultivators who ranked
low in adoption in 1967 zro bacoming mora fully integratad inte the cash
gconomy as time passas. Their stated monetary noaeds have incpeasad guer
time and havyo substantially caught up with those of their mors innovativa
noighbors, If this is tho tassy onBG would aexpget ‘an increasa in tho
usa of purchasod inputs over timo, as was dompnstrated for fortilizor
in the precading section. One would further expect an increase in
productigity and, possibly, utilizaticn of such an incramsnt tp imgrouo
matérial well-being, 28 suggastad by thG'Finding for level of living.
Such a speculativa picture may be overly optimistie, but ocur data do

show that the "laggards" ara not falling Farthoer behind,

Our lést twa measuras aro intended to addross still another type
~ ZE
of "roward" quostion — access Es‘information via Extension contact
and the mass media, We doal ui;h thess variablos in the context of
"rowards"™ for the following roasons, First, information contacts aro

logically trecated as antocedonts of adoption of innovations and thus

are also logically part of the distributive implications of adoption of
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technoleogy, And second, information contqct froquenciis arps positivaly
associated with measurss of sncic—oconomic status (sce Roy, ot Al e,
1968:93), To the extent that inequality in socivaconomic status
increasas, one would axpoct inequality in contact with informetion
sources to increasc a2s well, with the distinct possibility of an
interactive aeffact further increasing inoquality in tha long run. Tha
tie to "rowards" is a bit tonusus but one might say that an incroasc

in inoguality of contact for information ropresents a negativae "roward",

or more dircctly, a nagative impact,

Contact with information sources was demonstrably not aqual across
. . 1 .
adoption lovals in 1967 (sez Table 2). 0 High adoptoers had 2 to 3
timas more contact with information sourcos, on. average, than low

adoptors. Doos that disparity incrsasag or . decreasa over time?

Table 2 ehows small moan incroascs in Extension contact ovar time
for the twe iosuwer 1967 adoptor catog ries, and increascs in mass media
contact for all throe adopter catagorias, ﬁesults for the information

cantact dispersion measures, Table 2, aroc somewhat mixed. The Gini

indax shows a dacreass in incquality for both information contact

variables, but the coofficiont of variation fosthe Extension contact
C . , I~ k
measure 1s higher in 1973 and for mass madia contact it - is lower,

Anippe.

Yo concluda that ineguality in frequency of contacts with Extension
personncl may hava increased from 1967 to 1973, while inequality in

mass madia contact may have decreasad,



21

Figure 5 shows tho Lorenz curves for the Extension contact va:
and it is apparent that the curves cross and thus cannot be rankasd,
The 1973 curve is closcr to tha diagonal for thoso at low and medium
1867 adoption levels, howavar, suggesting that inaquality in Extoensic
cantact has decreasod for the low adoptars. The apparent increass in
insquality, indicatad by the 1973 coofficiont of variation for Extensi
contact, is seemingly restrictaed to farmars who wera relatively high
adoptors of improved technology in 1967, Lorenz curves for tho mass
modia contact index are not stown, but ara largely parallal and, agein,
cannot be ranked, At low and medium lavals of adoption the two curves
coincide, and at higher lovols of adoption the 1973 curve is slightly
closor to tho diagonal, suggesting a modoerate decroasae in incquality
for farmars at ths higher zrdoption lovels, .This is consistent with
the infarence based on tho disporsion measures, whieh also showed a

£
-

moderata decrease in inoquality for mass media contact (see Table 2).

Substantively, we infor that ineguality in contact with Extonsion
personnel may hava incraased ovar tima, but not to tha ﬁisadgantage of
those ranking low in 1967 lavel of adoption. Extension agents de not
contact all typas of clicnts equally, but our data do not permit the
conelusion that "laggards" aro increasingly ignored, Conversoly, mass
madia confﬁct is possibly bacoming mora aqually™distributed dver time,
and again, wa cannot gonslude that low adopters in 1967 ars penalizad
as time passas, 0On tho contrary, if wa treat mass madia contact as a
consumption or quality of lifa variable, wo would conclude that tho
laggards of 1967 are holding thair awn, or possibly catching up an this
variable, which is consistent with our data showing claar catching up

for lavsl of living in genaral,
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CONCLISTONS

Our panol data for 228 Indian cultivators indicata that inequality
in voluma of 2gricultural production incraasad over a Six-year span,
This inereasa in insguality may ba relatad to difforences in +
utilization of improved production tcchnology, but our data o not
Support the notion that adoption "laggards" arc loft béhind. Other
disparitiss, such as thoso in siza of farming operations, ars probably
rasponsibla for the fact that somo cultivaters were able to surviva
tho effacts of dry wzather in 1973 much battar than others -+
{cf, Swenson, 1976), and may have moro impact on changas in roward
distribution ovar timo than scems to bz ths caso for tachnology, Our
only measurc of changs in input use, purchase of chemical fartilizors,
showed a cloar pattaorn of decreasg in inequality, SUpporting our
inferance that adoption "laggards" arz in fact catching up with thair

neighbors,

Tho data on level and séqndard of 1living arc consistent with the
general conclusion that garly failure tg adoﬁt modern tachmology does not
rasult in an ovarall increasa in inequality ovar time for thase raspondants,
Early disparitios in lavel of living shcowaed a claaf pattern of decroasas
from 1967 to 1973; inoguality decrcased, UWa conETude_From thBSG_EE§ults
that, fnr this sample, and in abssenee of radidally imp;;LéB production
tochnology, the impact of inducad change in production inputs and practicos
is such 2s to docrease inequality in rewards over time, Wa can spaculata,
further, that thes avowad walfara emphasis of agricultural devalopmant
policy in the Indian coptaxt may well be having tho desired affect of

permitting 211 tc shara in tho banafits of dovolopment to an incraasing

extent,
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Many r.servations could be sxprissed about the optimistic flavour
of the inforunces wo hayg made from tho tlata at hand, Mugh moro
ressardh, in diffaront sottings and focusing on other parts of the taotal
technological packago is obviously nsaedad, Much mora work on not
incomes and actual exponditures and the incoma enhancing potential of
particular itams of technology is needed, A major qualification,
diractly applicabls tg this study, is that wa warg unable to trace out
tho affects of tachnolngical changa nn very small farmars and agricultural
labor2rs, Our data suggest that uider drought conditions these sagments
of the agricultural labor forco ara highly vulnerable., Wz haug notad
tha compensatory potantial of another institutional factor, drought
raliof works, but what actually happéns, and how the landless op
Nearly landlaess farg in long run terms, ig simply not known at this

point. Spoculatiosn is a poor substitute for empirical rasearch,
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FOOTNOTES

The rec:nt study by Morley {1973), whc tempers scae of the extant
gensralizations about increasing inequality in the widely-discussed
Brazilian case by introducing age controls, is highly relevant in
this context. The point made is that rapid labor force expansion
may involve a disproportion of young psople at the entry lavel,
thus tending to bias the average wage downward,

The adoption index was designed to array cultivators from thres
states, not just Maharashtra. The total 1967 distribution {N=680)
was also skewed, but not as markedly as in the case here

(Roy st al., 1968: 22).

Swenson (1976) makes the important point that except for the ability

of large farmers in his Tanjore sample to hold their paddy for highar

prices, inequality in receipts from rice productien alone would also
have decreascd,

Our sample of farm operators with 2,5 ac;cs of rented or ouwned
holdings in thess twg villages is in fact a census of operators

in that size class, Changes in control of rentced land would thoare-
fora most likely have involved sxchanges botween one roespendant

in thae sample and anothar, also in the sample, for no not reﬁuction
in total acreago, unlaess the land woent aut of ﬁraduction.

Following Allison (1578) we have also comquZE thg, to us, lass
familiar Theil's T, which wkfscts some of the distrégutian problems
with data such as thaso by converting raw scores to logarithms,

The T coaefficicnts aro not included in thae table to save space, but

they geneérally confimm the results reported; any excoptions will

be notoed.
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Giyan that the ceoafficiznt of variation for this variablo, for 1967,
is strikingly high (tho standard doviaticn is 4.16 timos greatar
than its mean), it is worth noting that Thoil's T also shous a
decraase in dispersion (see Footnote 6),

This finding is rzlavant to the lively discussion on status
inequality as a detorminant of adoption, though our analyticg
framowork does mot lond itsalf to making a direcet connoction.

The most racant papor on tha topic is Gartrell (1977}, and the
antceodant of this linc of rascarch is the tronchant and
provocative paper by Cancian (1967), Sce also Morrissn gt al.,
(1976}, which is based in part on tho data usad here.

Material possessions include such itoms as a wrist watch, shoas,
and flashlight, Housing items includo cament or stone flooring,
shuttors on windows, and a privato latr%pe. Details ara given in
Roy st al., (1968: 49-51).

Both of thasc maasures are compnsitaes, and the pattsrns of
diffarences on an item-by-item basis arc somowhat 2rratic. TEG
saveral items do combine into reasonably raliable indexes, howovar,
The Extesnsion contact indax includas® vicwing of instructional films

bt

and froguency of contact with tha villaga lgvel workor in its four
itom total}_ Tha mass media index also contains feur itoms, Ifcluding
print media and radio conbact. Details are given in Roy gt al.,
(1968: 62-68),

Theil's T is higher in 1973 for both indexosy; .59 versus 1,03 for

Extansion contact, and .25 vorsus .26 for mass madia contact,
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