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ABSfTR ACT

The evolution of socioconic 
 thought concerning the ii
fusion of innovations started with a deb,.i talaut the. relative 
importance of social and cconon;' fact ors in It1 i. adoption of 
hybrid corn anti hybrid 	sorghuin in the tUni ted St ites dtiriug the1928-19.11 period. Socioogists and cconhmiust agrce .that an 
array of factors, not too well undcirt, :id_and 'arvinv trim m.o 

farm and farm area to anoth'r, stinulatc ;id- )!i1i1
 

The lite-ature on lhe Green Revoltrion of th. 196Os; load addthenew dimensions 	to the de atv 1, coni.iduri ni m it. it,i
and oroduction. 	 but a host of other ioititorii,t tii 's,marl..,

and income distribution. 
The xery naw re tto' li,,ti(tn iiiwmess
tends to favour early 	 adopters with fa' t:urbl~tih si'jial and v.ionomic cha.racteristics. Those less forimluat fall behind bfcatli'

they are unabhle to assume th-, add.d pritlucti'mu ciisis ;iandt the
risks associated with the potentially highr teturns 
lrm the n,.w 
technology. 

These new findings point to the necessity of formulating technological packages based on integrated socio-economic research
 
where the entire decision environment of the farmer is con
sidered.
 

171 

i 

http:1928-19.11


172 SOCIAL AND ECONOMIC STUDIES 
Adoptionof Agricultural Technology 173 

INTROI)UcriON 
DIFFUSION OF CORN AND SORGHUM HYBRIDS 

Rapid and stlaiticd nccr, cs ill alucililtlial pnitluoivjty IN THE UNITED STATES
 
and prlucton lii ben
We thei,prinliriy folr pr(n,ranlics Diffusion of hybrid seed corn and sorghlm in tile U.S.toeI0CloltCesii I1Cd :r-'ricultur; lcliirlh,,v and In siiulatC agricultural sector' , did not alone stimulate major socioro>ducr ill;ttplliil of h Itchilh . I Ili,, itlilI ,ilwas economic changes.c 'et the confbine'J effects of this techntjnic,V ([it Caue ;lid 'l,, it fsin () Itl i i ldtand nology with meany other farm innovations and demaindhy ri 
'lirn in lhC Iliiiltl:d, l tllill,, ti l'2,"-I'141 stimuli did rapidly accelerate agriCultural productivityperi)ld.. A .il 'n7 cia l ils 

andiieri sciel1li,,I, nceriiill, 
 ultimately agrictiltural production ofMctletcr adoptiom giains an& livestock.\as , sit ';ccoililic orm'cial stilili Vi Ryan and Gross, hybrid seed coin becamie a classictI'iIh)%ck-d th I1 .S. l lid tlioili c\l'cl -ic \ t' t' example of diffusion in agricultunre and other disciplinas-\pencinc- in 1hiC I),, lhxin,, il pn.iin ,fllie hi,_(h'- [211. Their work, more than any other, influenced theyiclding heat varieiies a1I('I Y iMeIT,ll , :nd lic riceWN \l methods, findings, and interpretations of rural sociologistsvan tiSi eveeh at IRRI in tie ,liiliilii ailvAil' 1hC while calling forth a response from the economists. lad itearly exlpcinec adit in ie rs, I 'ri nlliancliiq tl it a Isr not been for their work. the present discussion might haveercn: 1 ivf " clcarl l rt,[!I)lil1 'Wi -cct)n10iiliC followed a different pattern.
ahsorpli 'capiciy of nIall agriculliural 'l I:;1,e IAil-x Hybrid Adoption: Social StimuliI,,benefh roIilhte potential. The capilvl ,olfsoial! 5ili~ts
ld plannecrs I tundtalldintld help lirel 
 II i i
Ian plnneio, The unique setting for the diffusion of hybrid seed cornaincluded 
ot il plac. the years from 1928 to 1941. I)cpression in theworld and national economy during the 1930s, drought 

Although lithe diffusion cuS;iliiv n inir the U.S. throughout the North American mid-westnliil t be decliaiCd 'a draw%'. -cccnit rca,irch cli\ily. i lvl)( 
in the mid 19 30s 

]a.!" Sitil 'ated ,JIced to 
and the war in Europe changed the effective supply andrCiF I0 ile bas"ic CIChICiiI, i) [i' demand

debate. J-he 
for agricultural coinmodities. Most critics assumepurp ,se of this paper is: ( II te I it, ilns that such conditionsthought concerning the t S. ,-ce n revoultini 

have some bearing on the diffusion of
2i to ltic'l agricultural innovations. But Ryan and Gross remark that.ol the debate [clxccn liet coiion-i lis an,.id cidhTki ,, even with these, tle rapid spread of hybrid seed wasrelative to past U.S. cx pcricnice anid p r cnIiltcrilationi:il remarkable given tie slowness witl which many soundexperience in adoptin llhbrids and iinrcd x alieles: and economic practices are accepted.(3) to consider the broad Oru illlci:1cdItIiiioineii;iof The principal characteristic of the adoption process,that influence adoption of rcn rexolhIion i-hilllog. The set forth by Ryan and Gross [23]. was that 2rst use of'paper. while reiewile s c iiporlant lilcraituire. is not :1 hybrid seed corn by the entire producer groip followed apconplete assessment of the c'ii ,,tect iiatICtr arca; illstcad. proximately a bell-shaped or norinal distribution. In fact,it links social-science tlihouhlt conceviiin, l!ike caiily pro-

two 
similar distributions prevailed, one for knowledge of thefessional concerns to recent cXpt.licc" as a basis for Inore innovation and another for first use of the innovationfully understanding agriCUltural xvithrc,carch and extension needs the latter lagging the former by seven years. Based on theseat present. 
observed distributions, Ryan and Gross described tile inter
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actirc eJfcCt as a Process thirough which individuals in a social
System who have adopted an innovation influence those who
have not yet adopted I2 I j. More rece~it research hasattributed adoption of inovalioaons to tlhe interaction effect 
and social congruence 1141. 

Awareness, trial and adoption were de.,ignated as three 
important and disti ngLish able stageriIi Ilie aCdoption proce,. 
A lthou gh the d u ratio n of the coin in un ity ad o p tion p eriodWas about 14 years. the I pical individunal took nine years to 
pass fron awareness o adoption (fir1-st LISe). IIn general,
cosmopolite informaJion sources were most inportant for
the earliest adopters i.nd interperscnal inlfornaion souLrc.s 

were more inmportant ,,n
than for later adopters. But
perso: sources for earl, ,doptersno matter how convincintit inter-

action and social congruence condilions were in adopting
hybrid seed, most farmers insisted on personal experimen-
tation before full use of the innovation. Ryan and Gross\Nresented other implications. bth that elicited and enhanced 

rng r horate ihat 

Hybrid Seed Research: Econonlic Stimuli 


Griliches' 12, 131 work is not diametrically opposed tothat of Ryan and Gross. flowever, it did eigender, in the eyesof rural sociologists, some injustice to sociological consider-
ati,)ns within tile diffusion process. Grilichies [ 121 attempted
to determine the realized social rate of return on public and
private funds invested illhybrid corn research up to 1955.He further explained the adoption rate of hybrid corn by tle
profit motive, 

The study revealed spectacular social and economic 

returns on investments 
 in hybrid seed corn research. Esti-

mates using an external rate of interest 
 reveal that a dollar
invested in hyLrid corn research earned 10 c,2nts annuallyfrom 1910 to 1955 and S7 annually thereafter. The internal 

rate estimate indicated that 
 the dollar cLrned 40 cents
annually throughou,t the entire period. With these and other 

Adoption of Agricultural Technology 

findings as background, Griliches discusses profitatility as the
major determinant of adoption. Profitability was defined as anet return differential. where net returns for opci-pollinated
seed corn were subtracted from n':: returns for hlbrid seed 
corn. 

Griliches [12. p. -5221 stim uliated a leno thy debate as lie 
su in arizcd ]iis work by stati .:
 

s ai ze h is th at in f i ng : 
chiflhccalI,ri )cics naruhics) fetid on cancel h.i,nllhs out. 

leavingv cC noijc %ariabhl:s as tie -ii ofg dttermLtnan's [he
pratcin of technological change. This docs iot im!\ that tile 
vwticahiolotgicai variahles arc importantS 1 indivjd ial not if one',vill he first %an!s ', k rio%or last to adopit a particular technique. only that these faclors do not vary %%idclv c:oss- e,.'iall.l a bp oi e

rate ofaopti-n of ybrid corn by the pro fit motive. thereby
tonfie c pxerstis profitability

controversis.
G riliches [II1I tcdlater rctromu -,liuhlivfrom his
ctroversies rilie [o te ret )Iccr!s c rta isposition, yielding to the prest'urther (I evidof'ce tieof adoption of hybrid corn was not explained entirely byeconomic behaviour.
 

Conflicting Concepts and Interl:retatiohs 
Bradner and S*raus discussed adopqtin of tybridsorghul for the state of Kansas. They argue liat the likeli

hood of tcchnological innovations being accepteCd is inhanced
when these innovations are rclled cXistling

pattern. C(oncerning (;riliclhes' earlier statcmnet on the iniportance of profitability in the adoption lte of ihybrid 


I0 aInl cultural 

corn
and sorghum, Bradiner and StraIs 13 1 wrote: 'I1 such a coll
ceptualizatiou of the change process. factors as
uch socio
economic status, economic resources and group and individu
a!values tend to be seen merely as auxiliary inhibitors or
facilitators of the char.,ge process" (p. 38 1).

According to Bradner -andStraus. contrary to "economic
need' (a vague use of tile term) and contrary to extension
service advice, the use of hybrid sorghum diffllsed more 



176 SOCIAL AND ECONOMIC STUDIES 

rapidly in northeastern than southwestern Kansas. South-
western Kansas, being less hmid than northeastern Kansas, 
is a whcat-sorglm area. whereas the latter is mainly the 
Kansas corn belt. Thus, sorghum has greater economic irn-
portance in southwestern Kansas. It was recommended by
the Kansas exnerimenm station that hybrid sorghum not be 

planted in northeastern Kansas because of possible lodging. 
Bradner and Straus 3. p. 3831 concluded that: 

If economic need determired the rapidity of adoption of hybrid 
sorghum, the hipier rate of adoption would have been in the 

southwestern sorghum area rather than northwestern corn area. 
Bearing in mind that these data refer o only one state and one 
year, the following tentative conclusions emerge: (1) Fcmiliarity 
or congruity of the new practice with the recently accepted 
practice of planting hybrid corn probably accounts for the 
drariaticall higher acceptanc,' of hybrid sorglium in the hybrid 
corn area. (2) Even in a technologically advanced society which 
places high value on economic gain. congruity is a basic element 
in the diffusion process nd in the present case even appears to 
have been of greater relative importance than was economic need. 

As might be expected, Griliches [ 1I, p. 3541 responded
to these claims with vigour. stating: 

I would like to point out, first, that the diffusion pattern of 
hybrid sorghum in Kansas is very much what my study would 
have predicted and second, that 'congruence' and 'profitability' 
are not and should not be alternative and mutually exclusive 
explanations of the same lehavior. 

The crux of the debate is that sorghum production in 
southwestern Kansas when compared to the northeastern 

areas has the least comparative disadvantage. Within the 
southwestern area what holds a conparative advantage over 

sorgltini as does corn in the northeast: but sorghum pro-
duction in the northeast holds an absolute advantage over 
sorghum in the southwest. Griliches implied that profitability 
was an absolute comparison between the old and new variety 
for each area of the status. The Bradner-Straus argument is 
based on the very different concept of 'economic need' 
which implies economic welfare considerations. 
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Havens and Rogers [14, p. 4101 believed "that once an 
innovation has fulfilled the mnnimum conside-rations of 
profitability, it is largely the amount of inztcration between 
individt:ais who have and have not adope(d an innovation 
tlat dietermines the ratio of adolption for individual farmers".

They defined interaction as the cumulative percentage of 

adoption and concluded that: 
. what really determines the rate of adoption of an innovation 

ir the adopters' perception of profitability and not objective 
profitability. There is a vast tradifion of social psycholog,; re
search which indicates the importance of ,roup interaction ii 

io aceiof gnoupiinperctionof 
determining the selectivity ofperc-ption. including Perception of 
profitability [p. 4101. 

Reflections on the Debate 
When Studied, profitability and 

the interaction effect 
can provide evidence of the joint impact of social and 
economic factors onlthe tdoption process. flgnre I does that 
for the hybrid corn case in the U.S. during the 1927-39 

period by means of the percentage point chanze. Percentage
point change in profitability was determined bv converting
each profitability valtue to a per cent of the mean (S2.34) for 

e 19- petiod and specifting the 'ear year for 
tile 1927-39 period and specifying tie year to 'ear differ
ences ill the values. Percentage poilt clz'tlge in rate of 
adoption was determined by comptng the per cent each 
annual difference in the ctnmtl ative adoption figure is of the 

mean (7.1) for the 1927-39 period arid specifying the year to 
year differenc,,s in il;ese values. Figture I shows that the 
direction of change in the adoption rate ofhyrid setdcorn 

lagged behind that of profitability by one year from 1928 

tIrough 1932. The lag might be explai,,ed by perceptive 
profitability and a 'cob web' production response. Corn 
producers expected next year's profits to be low also, so that 
potent,,! profit differenitials between open pollinated and 
hybrid corn were lot sufficiently large to cover the risks 
associated with change and to induce an increased rate of 
adoption. Stimulating this situation was the depression whicli 
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I:lc;I: 1: GRAI'IIC (OMPARISONS Or-ANNUAL ('IIANG;F IN PROI IFAIIILIIY 	 caused corn prices and profits to decline 	sharply until 1933AND AI)OPTION f1IIYI)ID CORN IN Til. U.S. !927 39 and 1934. We might have expected fhe rate of adoption to 

increase during this period if the interaction effect had been 
most iInportan t. 

4)J f 
130 2 Fluctuations between 193 Ind 1935 indicate that theforces of interaction and prolita bility achit:ved evedilibliu. 

SIP) 	 " Introduction of the Agricul tu ral Adjut slllcnl Act (,AAA) and100 severe droUmzht served as stablilizers of perceivcd price con
ditions. Then in 1934 and 1935. witll h i lds per acre

I_0,,,, and relatively stable prices. comnparel to thic depth of the 
.W 	 depression :i 1931 and 1932. absol I e picfitahilitv was fairly 

:.,'40 	 high. xpectations were g_ood and risk :nncerns were less 
restrictive he interaction effect reached a 'taLke off- which9 
was again enhanced in 1936 by high prices aid profitability.

U -_Interaction and profitability were no longer in equilibrium-" / such 	 that increased adopiion of hybrid corn r,_sulted in --	 ,,,/ declininl profitability:. recent adopters were absorbing part 

\--" 	 of the windfall gain that had accrued to producers of hybrid 
seed from 1934 to 1936. Also, depressed economic activity 
at the natioral level heLI to deflate prices during this - ; "period. The decline in rate of adoption from 1937 to 1938 

-{( 	
t -partly 	 resulted from a decline in perceived profitability bui 

Year 1_2'7 "2, I ) IP)2I I 	 1IP3 3213 P 'S.4I' 3511 ,19 1937 113s 	 was inevitable due to the reduced nutm ber of' potential a(Iopt
ers remaining. Yet without the decline in proffitability we 

Yield' 
\cre :666 25,7 2i.7 	 might have expected the change in rate of adoot ion in 19384.G It.., .,;I 7 to be above that of 1939 so 	that the decline would not have 
'rice,' been so abrupt.

hu. 1.00 .93 .,"4Chi_ .(,2 	 .3(, 3 -4 .i0 .86q' .74 1.21 _ i.7 A.S I,. Concluding that either interaction or perceived profit-
Cap 

ability caused adoption seems unreasonable. Both were im-
Ir,- po'tant. But other variables 	such as weather, price uncertainfi - 3.38 3.36 3.58 2.X8 1.25 .') 1.31 2.60 2.82 3.15 2.32 
ability 

1.55 1. 7 	 ty and agricultural policy were conducive to influence
decisions about adoption. Farmers consider the impact of 

innovations on their combined socio-economic positions. For
Adot .3 .7 2.0 4.2 	 6., ,.1 8.8 1S4 23.1 3G.6 61. 78.7 92 , example, relative advantage, compatibility, complexity ana 

divisibility of an innovation are important sociologica! con
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siderations [Rogers 21. pp. 124-134] wvith parallel agricultural The Adoption Process Revisitedeconomic concerns. These economic considerations include Economistscomparative advantage, scale 
persist in trying to explain the economics ofand biological feasibilities, the adoption process as acoordination key to better ulndertandini tieof input and product markets with complex performancetheraotiof of thetoe wrwvorldagca,riculturalproduction tr setr eKislcv,systems, aid the opportunity to diversify or 

sector. a d and 
spread risk associated with chia,,in g from known to relative- theoriBfchly unknown techinologics, e rdfn inntos . lnetn rthleory of' tihe process of' diffu~sion of inlnovations. Deteruined by comparalive advantage considerations, an innova-

External conditions, both social and economic, influ- tion is first adopted by skilledence individual' attitudes and CxpcrimCn ti g en trepretoward innovations. Ryan an'l neurs who thenGross pass the skill, do.'n to smaller scale finus.[23, p. 16] explain this infi'lnce wien stating that An 'innovation cycle' is produced"tile intensity of tile latter (inlneces by tit: exit of earl skilledand incentives) is producersaffected by when prices decline title to suIbstantial supplyknoMledge of precious lcccptances, especially increases. Ilicy also suest that techrnoloicalwhen die various acceptors are competitors chan.e isand the trait affected by the d istribut ion ind th, average level of skill.raises the general productiv. le,.'Cl". (onsequently losses and I)alminple 16].windfall profits are important in the decision-rnakin, process 
hov:ever. questiois tile scant atteritio i iven 

to manv factors otheras agricultural produce rs corisider tech nological chlange. 
than hurni n skil:s involved! in te 

innovation cycle. Ilhese factors incltrde characteristics of tie 
Tle qunalification of of Jective arid perceptive profitability raised by flaverIs adidl Rogers should be emphasized nature of the economy, lie also ibecause these concepts arc sti ri the fact liar rolinked to present conceptualiza- consideration is giver to variations iii the basic fa'tors of 

tions concerning adoption of inproved technologies Iby siallfarmers. That is. the qualification relates directly to r;sk lliebertperception and risk aversion , two conditions not em phiasized 
[15 IIas tested a model of new', sC-d Jd ;ption

by examiiing the effect of 'lea rig'in the earl dohate. t id, ' r ull Certlilyri o\i 
the decision to adopt fertiliicr respo', ive -eed varieties. MII 
empirically validates Griliclres' carl firrdirczsowi rg thatHYBRID ADOPTION GOES INTERNATIONAL the rate of adoption is directly rel::tcd o toile piolitabilit\

Extensive national debale concerning the relative ira- of adoption [ 12 . Usirg data froir rice ,v.c r, il tie Philipportance of iii ]unCtial socio-econ.omic factors in the adoption pines, liicbert corciLIeS that famcr skill,, ii f,,rmi:tionn rai,,process for hybrids evolvecl prior to introduction of' the mitring activities, ard plrysi cal riiriiiint are iiport anIgreen revolution' to world agriculture. Recent discussions determinants of the likelihood that lie .%iIlI :idopt hih yieldconcerning this dileniia are particularly important and ing seed varieties.relevant to problems that have resulted fron- significant Attentionincreases in agricultural technology, yields, and 
to the entire fLamilh and farii lioiiseholod iraiproduction, pact on the adoption p-ocess is recentThe dilemma is particularly V,ute with and quite meaningfulrespect to distortions given tile subsistence naturein rurai income distribution, intensified of niany low ineoniL farm areasrural poverty, rural in LDCs. A model of tle peasant householdto urban migration, and urban unemployment and poverty, has bccn 

developed by Beniot were different factors h\ polhcsized to 
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explain peasant adoption arc condensed in a linear program-
iling, frairrework and applied to.) the Puebla area in Mexico.

Olpport nLiiiIV costs of time and lnce rtainty seem to explain
the obse red low ad optioni rates and peasant participation inInoderniza[ion projects. After clhallenging tile view that 
lahotUr-usiing tech rologies per Re will rapidl in crease agri-
cultural production. lie emphasizes the coiplimentaritv hetween orgaiizati ri and coinununication indiffusion processes.
Rochin 22.tlion ses also therest ric lhv pp.o t hIi1881I : indsripportsicatiri g householdt hat t h re isc labourn i e -n 
l i% i le11,i is consider-able toreason heiCve [at t 1ii,,'nineslaborV inlstances labor :rnay betile miore! irliridite Constraint ofI, irioxation. 

Buti possibl In(os cffective ir explaining adoption
behaviour arC thlse studies now attempting to understand 
the complex ofrol. rik associated with innovation. Perrin 
and Winkcliiann I I I 1have stiirlarized recent findings of
fari-lev.! :;tdies on tle adoption of rw wheat and maize

varieties incluin.lg felrldizer 
usc with respect to impediments

to farner adoption ot new varieties. Adoption studies 

Coridticted 

d ivere 

by' ('I T and erIcori passing countries asas K,u la.olombia. ll Szlvador. Nexico. Turnisia,

alid lurkcv ,hrow that. to a 
limitcd cxtent, differernces in

farmner adoption behaviour can 
 b,_ explained by dilfferenrces in

ii~riiatioi, iii tile availability' of inputs, in market oppor-

trinitics for 
 lie crop. arid diffcrcnices in farii size and farmier
risk aversion or ri,,,pec-cpior. The latter variable has been

used iii other COriOrIric lodels l(;OU!d 
 10. Moscardi 17,O'Mara !81 ard in a sociml.r ilodel ICarician 41 relating
stratification to risk-takin iiin a:'ric nlt I inrinovations. 
:u rt er rese arc h is ne e de. h oweov e r, to be tte r Un d ers ta nd 

perceived risk aevrNion thresliolds relativeinnovations to varied types ofand the relative costs coni, ined with profit andloss probabiliiies rclat,:d thorct, 

An Impact of Creen Revolution Varieties in LDCs 
New seed varieties intcldd for developing countries, 

Adoption of AgriculturalTechnology I S3 

coming frorn CIMMYTin Mexico and IRRI in [le Philippines,

fomented considerable en thi siasmiOr a 'reen 
 revolution in
world agriculture. The early literature exprssing hopes and

desires is Cxten-sive ard 
 well known. Noy:. however, socio
ecolronic concern is both withithe adoption pro,:css :1lid tlhe

social arid ecollori.ii impact of productivit ,advances. 

Recent studies have provided less i ipreswionistic assess
nerts of the areertso ftsrh revolution.e o u *he dust raised by enihusiasrne n heconust i rae t i le
 
had not settled when Falcon advanced his cnnav.riahout the
resulting production. marketing. and incoiae 
 dist ribution
 
problems associated with in!roduction of idvinced aeri
cultural technology in LI)Cs. I)alrniple 171 coimpnring

trends in grain 
 area arid yield in develorpd arid d evclopi rig
nations for the period 1948-52 through 1 7. conclude,, that.
in terms of production in developed rl;ltioris, arca has remain
ed fairly constant and yield 
accounts For irtt::llv allof the
increase. The increase indeveloping counLtri.. however. liS

resulted from a cominatio of changes in aica arid 
 icd.
 

Success ;iiproduction xvith improved varictics has

required adaptive re:;earch meet
to ll iouiC and oe.:rl plo
d uction differences. [.vcnsoni [8. p. [rlllri
39 '1 - that "xhil.
the hil yicldirg varieties did contribut, xix ,iinilcaritl 
to increased production. thex v.Cre bx 1( fIclls the so1
source of productivity gains in LI)( A,_ieuoltreA,":cod;ng
to him. new varieties contributed 11,01t ole-fo,,ti'of totalgrowth while indigenous research dicoer amd rc.'ii:rl or 
borrowed research discoveries equaly accounted for the re mh in g gro th . I could hea d wkl to i ndw_ ,t i 


research discovery that tle cxtencti to whichi tire riew Iechnology is truly adapted to small frni >ituatiol\ o,r exi,,ti,:
cultural patterns in tenninology used cailicr by iradner and 

Straus. dete rines the degree to hih ', i nnnii
 
benetIts and co-s are evenly distriha ted t!iCrIihot IIhe 
country.
 

http:cnnav.ri
http:ecollori.ii
http:incluin.lg
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Purvis reached conclusions similar to those of Evenson 
after stldyin, tihe impact of the new varieties Under Tunisian
drvland conditions. Increased prou Civity of the new wheatvarieties has been about one-third greater tian for tle exist-
ing established varieties. Since high average yields were ob-taied on small farms, the new seeds will have to bc adapted
to the resource conditions of ihat sector. If rot. further pro-
ductivitV incrca ,!s will re Iluirc large-scale in;vestnemts inmachinery and coiiso!idation of small farms into larger arms 
more suitable for miechanization. The .'-reen ,evoIlutioni Under
dryland conditions, Pt,rvis [20, p. 561 conclUides, "mav beslower al even ulore costly econOiliical lv, socially,politically]ian under irrigated andidi conditions for vVIiicli the new 
varieties were originally developed". 


With indigenous research. discover%- andI adaptation,risks associated with adoption can be redtrced and so can
Social aditustimen t problenis particilarly rela te'l income
to

distribution and i inepl!oylnent. ! I :imaiyzin,: the impact of 

new wheat varieties in tile Indian 
 Punjab. Si,1ha affirns that 

tile technical change has 
not gone in either Iht labour or tilecapital-saving direction [0tit has resulted in cost-sav n,2 of.about 25 per cent per dlacre to an iniic rease in use of welldeveloped inputs;. 'll'is then re'Ltires well developed input 
distribution sysleilIS aeain t, reduce risk .sso1:iatCdof improved varieties. with useIn tile lurrv of activitv associated 
with production researcll and adol.lion, tile iiportance of 
inipuit markets nay be overlooked. 

Some ecoPomists go on 1toargue that world agriculture
luist be mind ftilof the ovcr-prodlctioi trap resulting from 
green revoltition a.frictlure. Canterberrrv anedan 
are concerned not with widespread starvation. btit with a 
potential grain glut on world miarkets. Their concern, whiliexpressed prior to the recent grain slOrtages, sterns from riceprodictivitV increases and the impact of both production
aid constumption canges oi tte price of that grain in the 
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major producing nations of the world. Reardless of the

world food and income Situation, t'he conce-rn may 
 not bevalid. In a reccnt study of the effects of incrCased productiv
ity in basic grain production dtie to lew tcCh[n oloy bei it!g
developed in Gtiatemnala. Alvarez [ 1 has indicatcd tlhat iraditional fanners grov basic grains mainly for hoiiv constmption and basic income nc,tIs. As th, I\. iov' out of-llh
sistence, the new lsie" ':rain te', ( '-,y is :mdopl-vd to raisetheir incomns and also free land to be lcleo d no, to basic

grain produLtion 
but to the production Of olher cash crops.
Thus. over-prouIuction of graiius will not resu lt. 

Further reflection omi the U..S. hyt-rid pe r- ould
 
suggestvery that farmcrs in less developed countriessimilar to those now reactof U.S. farCrs ddirin1g the depression.drought and 'new" agricltu r'al poicV \'ears of tile !I30<One distinct difference is that alternatives to basic craInproduction in the more tropical climatflo,,ical areas of in an vless developed coontries are more inumilerous ti!1 mlithe U.S. 
midwest to support the finding of Alvarcz. 

CONCLUSION 
The evolution of soio-ecooonic titme1 , concernithe diffusion of innovations beean1 ithl a debate about thl
 

relative importance of social and cco,-ni 1'1c:icrs in the 
adoption process. Aside from disciplimlry prider dcbatesh-' 

has merit hecatUse successfl! in1tro ,ductio1 of'Tric-iltuiral 
technology necessitates knowledLce ,ut!.cit liti'11s th at
stimulate adoption and diffusion of innovations. But -soflenL
occtir,, most sociologists and cconom it iiltimilclvs :tered 

groip of factors, 1ot 100 VClf und-rsto()d.
and varying from one fanrin and farm area to a.Olher. Stimii
late adoption.

With world-wide enthusiasm based uponl yield and pro
duction successes leading to hope infor a'green levolutio,
world agriculture came a broader need to c,.nsider not simply 



186 SOCIAL AND ECONOMIC STUDIES 
Adoptioiiof Agricultural Technology 187 

ad OPtio( 1ianid p rod ctioll hll a host of*othe r conditions such-is nrkets andl il rT erfhProjects
asinare s ndr ConreC d istri hut tor. Thw e rVCnature I)f thread option process, both sociallv alid cco)loinicallv. tends t oi 

l.1 our those early adopitr with taixovorahle social andecnolmic CIiracterisuics.t hos lessiortunate can p1faill ein 
)cIsC theyr e to aSStm poe tilye i.z'h r returns fro 

costs nor iiks asSociated with potentall hIighy.r ret mIi 0ton 

J hs. tite most recent but not linal xxord (on whyf.rmcrs in LI)(s do or do rnot adopt !n0ltlolions relates to 

V7arious socio-eco oitie co 'Iditions a11d Lprccpt i:1s inluence 
the degree to which tradj'ional sall f'armes" se,.k to1 axcrt 
risk i l thl strI._gle to ai elCIt their iricor e. Ite saccessfullyundlerstan~d risk aversion an~d pe'rceptionI a; id to devchop 
poliestand grisamcrsioil in(] j1CIC~t ;rl h to developpolicies and prou.iamunles to act tipot thait uiiuer-staiiiwill require inullidisciplinarv- concern he\ old that presently 
experienced. Integra ted s cio-cconomuic resc.rch must addoress tile entire decision elli0 rc1inct ofr V1ihybrid ard techio-
lo-ical inovatiori We ltist reVie' our lIyhrid jiadoptiOn, 

i-iic (list iition. resou r'e 
tuse. plen ly 111ardpove " cxpcrien:c. learn roin that expe ionce and develop nile% concepts and pi0 gram nics to deal with 
the food. energy aid income SituationIs within the world 
agricultural system. 
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